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1.0 Introduction

In 1998 the Los Angeles and Ventura Counties Intelligent Transportation System (ITS) Strategic Deployment Plan (SDP) was completed.  That document included a commitment to a regional architecture “Showcase” and identified both the needs and the priorities for user services and market packages.  Project areas were defined and a sequence of near, medium, and long-term projects were identified.  The project timeframe was 20 years.  The projects were classified as being related to infrastructure, system integration and or regional integration. 

Much has happened in Los Angeles since the SDP was completed and it is time to supplement and update that first regional architecture initiative.  In addition, as a requirement of the Transportation Equity Act for the 21st Century (TEA-21) the FHWA/FTA Rule/Policy now implements 5206(e), which requires that all ITS projects funded from the Highway Trust Fund (including transit projects funded from the Mass Transit Account) be in conformance with the National ITS Architecture and appropriate standards.  This document therefore additionally supports those efforts.

It should first be noted that Los Angeles County Metropolitan Transportation Authority (MTA) produced this document in two stages.  The first effort, the RIITS document and architecture, was created through a contract with National Engineering Technology Corporation (NET).  The Arterial ITS (AITS) document and architecture was contracted through Meyer, Mohaddes Associates (MMA) to provide a detailed inventory of the complex system of AITS elements in this large county.

The resulting document and architecture, Los Angeles County Regional ITS Architecture, provides a framework for the deployment of ITS applications.  The Regional ITS Architecture incorporates the existing and planned ITS projects and provides a roadmap for future deployment.  While the Los Angeles County Regional ITS Architecture is regarded as a document, it must be considered a process that will be maintained, revised, and validated as needed.  A coordinated effort amongst the involved stakeholders will promote the continuation of this effort and the mainstreaming of ITS into future projects.  This Regional Architecture is to be used by all jurisdictions and agencies in Los Angeles County that are planning on incorporating ITS elements into their operations, regardless of the project type.

1.1 Purpose

The purpose of this document is to describe the recommended system architecture on which future ITS projects in Los Angeles County will be based.  This document follows the organization outlined in the US DOT Final Rule, Section 940.9 on Regional Architecture development dated Monday, January 8, 2001. It is envisaged that the typical reader and user will be the informed transportation professional and it has been written with that audience in mind. Reference is also made to the www.RIITS.net  web site for documentation that allows technical staff to utilize the architecture and its associated standards.

To ensure conformance with the FHWA/FTA Final Rule/Policy the document fulfills the following purposes:

· Updates the regional architecture description on which future ITS projects are based;

· Explains the role of the Regional Integration of ITS (RIITS) project initiative;

· Focuses on concepts of operations and functional requirements for elements that were at immature stages of ITS development at the time of the first architecture;

· Extends the stakeholder reach to consider the interests of the smaller operators;

· Reviews the current status of the adoption of standards;

· Updates project sequencing for the areas of focus; and,

· Describes the plan for the long-term maintenance of the architecture.

1.2 Organization

The document is organized into the following sections:

Section   1.0 – Introduction
Section   2.0 – Regional Description
Section   3.0 – Regional Stakeholders
Section   4.0 – Concept of Operations
Section   5.0 – Operations Agreements
Section   6.0 – Functional Requirements
Section   7.0 – Information Flows and Interface Requirements
Section   8.0 – Identification of Desired Standards

Section   9.0 –  Project Deployment Sequencing
Section 10.0 – Architecture Maintenance: Configuration 
Management Plan
Appendix A – Los Angeles County Regional ITS Architecture Inventory Report

Appendix B – Los Angeles County Arterial ITS Architecture Inventory Report

Appendix C – Los Angeles County Regional ITS Architecture Stakeholder Report

Appendix D – RIITS Stakeholder Membership
Appendix E – Los Angeles County Arterial ITS Stakeholder List
Appendix F – Examples of Interagency Agreements


Appendix G – AITS Stakeholders and Roles and Responsibilities 

Appendix H – AITS Functional Requirements
Appendix I – AITS Interconnect and Flow Diagrams
Appendix J – AITS Standards

Appendix K – Los Angeles County AITS Plan Projects Sequencing
Appendix L – Acronyms and Terms
1.3 Architecture Overview

This document contains the Regional System Architecture for the Los Angeles County Region.  A system architecture is meant to act as a blueprint within which the regional deployment of ITS can occur.  This architecture supports the National ITS Architecture and the Statewide ITS Architecture.  It does not replace these two documents.

The details contained in the system architecture vary from situation to situation.  The architecture contained in this Section outlines potential paths/methods for the connection and integration of systems.  It also provides guidelines on the relationships between the various ITS project elements discussed in Section 9.0 and National ITS Standardization efforts currently underway.  This architecture uses National Architecture Market Packages, suitably customized for the Los Angeles County, as a baseline for inter-modal system connectivity.  The Los Angeles County Regional ITS Architecture also recognizes the US DOT Critical Standards currently in development as the key standards for regional project development.  These standards are discussed in detail in Section 1.0.

1.3.1 Basic Architecture Overview

What is architecture, and why is it important to know about architectures?  In its most basic form, an architecture is a set of rules that facilitate the building of systems and that allow these systems to communicate and interoperate after being built.  The way an ITS architect thinks about an ITS system is just as a building architect plans a new building.  A building architect could not build a structure without a set of plans.  Neither could an ITS architect build a complex regional ITS system without a set of plans.  These plans are the system architecture.  It is important to distinguish between an architecture built for planning and implementation guidance and an architecture used to build actual working systems.  In our discussions regarding this Plan, the former context is most appropriate. 

1.3.2 “Showcase” Network – The Central Concept in the Regional Architecture

Architecture at its most basic is a set of rules or definitions that allow separate systems to communicate with each other.  In Los Angeles there exist multiple major systems and subsystems.  They can be viewed as a hierarchy of architectures.  At the top of the hierarchy is the Showcase Network that facilitates “system to system” or “center to center” or “peer to peer” communications (these expressions all refer to the same thing).  What this requires is that the information flows from the disparate systems be translated into a common language. The current common language is CORBA (Common Object Request Broker Architecture). However, developments are underway to migrate to XML format now considered to have greater flexibility and lower costs. Such migrations are typical of the changes that occur and that a regional architecture must respond to as new advances are made. 

Figure 1‑1 depicts what this means for systems or projects.  As shown, Caltrans District 7 Advanced Traffic Management System (ATMS) receives data from its field devices that allow the freeway system to be managed.  The devices include: cameras for surveillance, loops for detection, changeable message signs for giving information to drivers and control systems for the freeway on-ramps.  The ATMS communicates with and controls the devices.  The information is used for identifying and managing incidents. 

LADOT’s ATSAC traffic management center performs similar functions and receives information from and controls and coordinates traffic signals, cameras and changeable message signs. To cooperate in the coordinated control of arterial streets and freeways requires that operators in both traffic management centers can receive and view each other’s data.  Both systems have their own logical internal architecture but translation of their data must take place for error free exchange.  Compatibility with Showcase allows that to take place.

The Regional Integration of ITS (RIITS) project builds off the history of Showcase developments and is creating interfaces for selected systems and designing instructions that will allow later arriving systems to create and test their own interfaces. The Showcase network is now referred to as the RIITS network which represents the evolution that has taken place in the Regional Architecture. Examples in Figure 1‑1 indicate how transit agencies and emergency service agencies will also utilize the Showcase/RIITS Network.
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Figure 1‑1 – The RIITS Network
Los Angeles County is rich with ITS deployments.  The Caltrans District 7 Advanced Transportation Management System has been in operation for over four years and is currently communicating with the District’s over 330 CCTV cameras, 100 CMS, 850 ramp-metering stations, and 1200 surveillance stations.  Eleven of the twenty transit management agencies, including LACMTA, are in the process of implementing fleet management systems and AVL technology.  Many of the local law enforcement agencies are installing AVL systems as well.  The architecture describes how these elements will interoperate by detailing element types, physical communications links, and most importantly what kinds of information must be transferred among the different elements.  The architecture also tells us what “functions” are performed by each of the elements.  Later in this document, we will see how an architecture can be gradually built up using the market packages.

An architecture is important in the development of complex systems because it provides detailed guidance on how to design the systems and because it provides a vehicle to decompose larger systems into more understandable subsystems.  An architecture is particularly important if more than one system is to be built and these systems must talk to each other or if multiple systems will be expanded over a period of time.  In the Los Angeles Region, both of these elements are clearly present.

A complex systems development process includes concept development, needs assessment, functional requirements definition, and architecture development.  To develop the architecture, we first need to know about the system vision (concept) and what proposed system users need, in other words, what are their requirements?  What do they want the system to do?  However, the details of physical elements such as communications links and buses and TMC facilities will be discussed in Section 9.0  Project Deployment Sequencing.  The next step is to take the user needs and develop functional requirements.  Here the emphasis is on what the proposed system must do to meet the users’ needs.  In the process of developing functional requirements, we determine what functions must be performed by the system and what data must flow between the functions.  For example, if a function of ACTIVATE VIDEO is defined, we need to know what data is input to the function, what data is output from the function and the source and destination of these data flows.  The final step in the system development process is to allocate the functional requirements to hardware, software, or humans (operators).  Part of this last process includes the development of an architecture for the system.  This is referred to as High Level Design, or in some circles Preliminary Design.  The major difference between these steps in a long range planning process (i.e. ITS Strategic Deployment Plan) versus a specific system development process is the degree of precision needed as the steps are performed.

1.3.3 Architecture Definitions

When we speak of an architecture, we mean the logical and physical relationship of certain defined subsystems within a system.  A system can be thought of in many ways: the Internet is a system.  The highway network within the Los Angeles County Region is a system.  The Caltrans Transportation Management Center in Los Angeles is a system.  For purpose of our representation in this document, we define a system as the collection of subsystems including communications networks, operations centers, roadside devices, and multimodal vehicles that control or operate on the region’s transportation network in its broadest sense: roads, railroads, and airports.  Subsystems can be directly related to the National ITS Architecture through what is commonly referred to as the “Sausage Diagram.”  Communications network subsystems range from underground fiber optic networks to commercial broadcast stations and paging networks.  Operations Center subsystems are as diverse as the CHP communications center, a local Transit Management Center in the City of Santa Monica, a private information provider, or a private truck dispatch facility desiring information about travel conditions in Los Angeles County.  Roadside subsystems include railroad warning signals, motorist aid call boxes, traffic signals, Changeable Message Signs, vehicle detection loops in the pavement and closed circuit TV monitors.  Vehicle subsystems include cars, buses, commercial vehicles, emergency vehicles, trains (passenger and freight), and aircraft. 

What is the difference between the physical and logical elements of an architecture?  The physical architecture largely represents the communications links and the components that we can touch and feel that are connected by these links: operations centers, traffic lights, railroad crossing signals, and loops in the pavement.  The logical architecture is harder to define and to visualize, but it includes the functions (actions to be performed), and the flow of information between the functions that the system is supposed to accomplish. 

For example, one of the Market Packages that may be chosen for the transportation system in the Los Angeles County Region is Emergency Vehicle Routing.  To perform this routing, the Emergency Management function needs to have real-time traffic conditions for the roadway links that emergency vehicles will travel to their destination.  Conversely, the Information Service Provider function providing real-time traffic information needs to have the real-time location of the vehicle so it can intelligently select the routes for which traffic data is needed.  If traffic signal preemption is required, additional functions and data flows are needed.  These functions, and the data flows between them, represent a piece of the logical architecture of the transportation system.
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Figure 1‑2 – Example of Logical and Physical Architecture for Emergency Vehicle Routing Market Package

Figure 1‑2 illustrates the separation of logical and physical architectures.  The diagram shows the appropriate functions and data flows, therefore it represents a logical architecture needed to implement this Market Package.  The physical architecture would include the CHP Communications Center, the Caltrans TMC (which we will assume includes the Information Service Provider function), the patrol car, and in the case illustrated, traffic signals along the route that will be preempted.  The physical architecture would also include the communications links necessary to support these data flows.  These would include leased lines or other wire-line networks and short-range wireless radios.

Figure 1‑2 also illustrates another important point about the separation of logical and physical architectures: a physical implementation may include any combination of logical functions.  As shown, the functions of Traffic Management and Information Service Provider are combined in a single center, in this case, the Caltrans TMC.  The architecture design process consists of developing a logical architecture based on user needs and functional requirements as previously discussed, and then allocating the logical functions to physical entities to build a physical architecture.  Once the physical architecture is completed, the system design process can start, and specific centers or other system elements can be designed and developed.  In the context of this document, the architectural design process will continue during development of the document.  The system design process is an activity that occurs during individual project deployments.  There will be, however, a continuous refinement process for the architecture as project requirements, technology options and institutional relationships change over time.

 Because ITS as a subject area is so rich in acronyms a list which defines the acronyms has been included in Appendix E.

1.3.4 Arterial ITS (AITS) Overview

As a subcomponent of the Los Angeles County Regional Architecture, the MTA is conducting a parallel project to achieve specific goals related to a more thorough understanding of the status of the planning and deployment of Arterial Intelligent Transportation Systems (AITS) in the Los Angeles County region.  The goals are:

· To obtain a complete inventory of AITS projects in Los Angeles County that have been funded, constructed, or implemented since 1993 Call for Projects

· To fully integrate the results of the AITS Architecture with that of the Los Angeles County Regional Architecture produced through the RIITS Project.

2.0 Regional Description

This section provides an overview of the general demographic characteristics and existing transportation system of Los Angeles County, which is important because it defines the environment into which Intelligent Transportation Systems (ITS) must be deployed and operated.  The Regional ITS Architecture development effort requires a thorough knowledge of the region into which systems and projects will be deployed.  The geographic area of Los Angeles County is shown in Figure 2‑1.
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Figure 2‑1 – Los Angeles County Map

The general characteristics of Los Angeles County are identified below and will be used as a frame of reference throughout the Los Angeles County Regional ITS Architecture Document.

Los Angeles County has a population of 9,979,618, which is the largest population of any county in the nation. The geographic area is 4,061 square miles. LA County is bordered on the south by Orange County, on the east by San Bernardino County, on the north by Kern County, and on the west by Ventura County and the Pacific Ocean.  Its coastline is 81 miles long.  There are 88 cities within the county and approximately 65% of the county is unincorporated. Twenty-eight percent of Californians reside within Los Angeles County.  The scale of the county contributes to the complexity of the institutions that govern it.

2.1 Major Roadways

Caltrans District 7 operates and maintains 527 miles of freeway in Los Angeles County, as well as 382 conventional highway miles.  These roadways are listed below:

Table 2‑1 – Caltrans District 7 Roadways

	Freeways
	Conventional Highways

	US 101
	State Route 1

	Interstate 5
	State Route 2

	Interstate 10
	State Route 19

	Interstate 105
	State Route 39

	Interstate 110
	State Route 42

	Interstate 210
	State Route 72

	Interstate 405
	State Route 90

	Interstate 605
	State Route 138

	Interstate 710
	State Route 126

	State Route 2
	State Route 107

	State Route 14
	

	State Route 57
	

	State Route 60
	

	State Route 90
	

	State Route 110
	

	State Route 118
	


The freeways are equipped with Vehicle Detection Stations (VDS), Closed-Circuit Television (CCTV) cameras, Changeable Message Signs (CMS), and Ramp Meters Stations (RMS) at entrance ramps, and Highway Advisory Radio (HAR).  These ITS field elements are connected to the Caltrans District 7 Transportation Management Center (TMC), located in downtown Los Angeles.  Caltrans also has traffic signals along state conventional highways.  It is planned that these traffic signals will be linked to the Caltrans TMC to monitor traffic flow on highways and potentially download timing plans. 

Each city, as well as the unincorporated areas of the County has numerous major arterials that are of regional importance.  The largest city in the county is the City of Los Angeles.  Los Angeles Department of Transportation (LADOT) operates and maintains 1,400 miles of major and secondary arterials.  Some of the cities in the county have centrally controlled traffic signal systems to monitor arterial traffic flow and remotely control signal timing.

2.1.1 Transit Services

There are twenty transit properties in Los Angeles County, the largest being the Los Angeles County Metropolitan Transportation Authority (Metro) with approximately 2,400 buses and a Rail System under its control.  Other large operators include LADOT, Long Beach Transit (LBT), Santa Monica Big Blue Bus (SMBBB), Foothill Transit, and Torrance Transit.  

The two basic types of transit services are fixed route and demand-responsive.  The first type allows buses to operate on fixed schedules on a fixed route.  The other type allows route changes based on individual trip requests, which are usually made in advance.  Fixed route service also accommodates commuters using long-distance routes (also referred to Express Routes), which provide trips to and from a single destination and usually do not have intermediate stops.  Demand-responsive services for the elderly and handicapped are offered in both large and small cities within the county.  

For the larger fixed route systems, ITS applications are multi-faceted and may integrate two or more of the following functions: vehicle and equipment monitoring, customer information, fare box summaries, and central dispatch center facilities.  For demand-responsive systems, the primary ITS application is automated trip scheduling in some cases in conjunction with Automatic Vehicle Location (AVL) systems.  

2.1.2 Emergency Management Services

This section provides a high-level description of the Emergency Management Services (EMS) within Los Angeles County.  This includes agencies responsible for law enforcement, as well as fire and rescue services.

2.1.2.1 California Highway Patrol

The California Highway Patrol (CHP) – Southern Division provides traffic patrols and response to incidents and emergencies with responsibility of all freeways, all state routes, and some roadways in county unincorporated areas. 

CHP maintains a staff presence in the Caltrans District 7 Traffic Management Center (TMC).  The District 7 TMC is located at 120 South Spring St. in downtown Los Angeles.  

Both CHP and Caltrans staff gather information at the TMC and disseminate it to field staff.  Information gathered may include CCTV camera images, status reports from field crews, traffic flow data, weather data, CHP reports, or summaries of 911 calls.  The field staff may include CHP officers, Caltrans maintenance, allied agencies that close down the entry and exit ramps such as local agency police or public works, and private firms with contracts to clean up hazardous material spills.

2.1.2.2 County Sheriffs and Fire Departments

Los Angeles County has Sheriff and Fire Departments that provide law enforcement, fire protection, and EMS services in unincorporated areas of the county as well as to certain city jurisdictions under contract arrangements.  These departments are dispatched through county 9-1-1 centers.  These centers are equipped with Computer Aided Dispatch (CAD) systems, which allow dispatchers to initiate emergency response through radio dispatch communications and then track response activities performed by field personnel.

2.1.2.3 City EMS Agencies

Many of the larger cities have their own police and/or fire departments, which handle law enforcement, fire protection, and EMS for their jurisdictions.  The larger agencies are CAD-equipped.

2.1.3 Air and Sea Ports 

2.1.3.1 LAX Airport

Los Angeles International (LAX) Airport is administered by the Los Angeles World Airports (LAWA), a department of the City of Los Angeles.  LAX accommodates passengers as well as freight movement.  LAX operates as two distinct functional areas of responsibility, airside operations, and groundside operations.  The airside operations group is concerned with air traffic control and air terminal operations.  The groundside operations group controls and monitors vehicular traffic in and around the Central Terminal Area (CTA).  This function also manages the various parking lots that serve the airport.  

2.1.3.2 Ports of Long Beach and Los Angeles

The Port of Long Beach (POLB) is a department of the City of Long Beach, and the Port of Los Angeles (POLA) is a department of the City of Los Angeles.  POLB and POLA transfer containerized freight between ship and land-based carriers involving multiple organizations.  The ports operate in coordination with organizations such as the California Trucking Association and the Steamship Association of Southern California. The ports have a joint project involving the use of vehicle detection, CMS and CCTV for monitoring port access routes.

2.1.4 Roadway and Arterials

General terms and concepts that are used to define AITS in Los Angeles County are described in this section.  Appendix B presents the AITS Inventory Report.

Tiers

To characterize types of transportation system improvement projects, MTA and the Los Angeles County Department of Public Works (LACDPW) established levels of projects.  These levels are called “tiers”.  Currently, four tiers have been defined:

· Tier 1 – Conventional Traffic Engineering projects such as time-based traffic signal coordination and functional improvements  

· Tier 2 – Transit Preferential Treatment and Priority System projects such as traffic signal priority and bottleneck intersection improvements  

· Tier 3 – Computerized Traffic Control and Monitoring System projects such as arterial, area wide, and central traffic signal systems

· Tier 4 – Intelligent Transportation System (ITS) and Smart Corridor projects such as multi-agency system integration and advanced communication technology 

The AITS Architecture considers efforts within Tiers 2 – 4.  This includes those arterials that have: transit signal priority (Tier2); central control and monitoring features (Tier3); and advanced ITS elements such as: closed circuit television (CCTV) camera surveillance, video detection, electronic message signing; adaptive signal control (Tier4).
Information Exchange Network

The Information Exchange Network (IEN) is one of the key AITS deployments of MTA and LACDPW in partnership.  The IEN will allow information to be shared between different jurisdictions regardless of their system.  The plans for the IEN have an important influence on the direction of the AITS Architecture and, therefore, a brief description of the IEN is included in this section.

ATSAC presents the high level physical architecture for IEN, which currently consists of an IEN Corridor Server, IEN Workstations, and a Command Data Interface (CDI) between various stakeholder Agencies’ Traffic Control System and IEN.
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Figure 2‑2 – Conceptual Information Exchange Network (IEN) Architecture

The IEN provides the following high-level functions:

· Provides a standard method of sharing data between Traffic Management Centers (TMCs)   

· Allows joint agency planning and coordination to facilitate seamless traffic flow between jurisdictions, along major arterials

· Shares incident information among jurisdictions.

The IEN Corridor Server runs the components of the backbone corridor network.  This includes real-time data delivery, event distribution, database servers, and the user and privilege management systems.  A number of these servers will be deployed in TMCs throughout Los Angeles County (such as Pomona, Pasadena, Inglewood, LA DOT, LACDPW, etc.) to exchange traffic and incident information.  The IEN Workstations provide access to the IEN network and user interface.  The IEN workstations will be deployed at various cities upon request.

The Command Data Interface (CDI) component of the IEN collects data from local traffic control systems and makes it available on the corridor network.  This system also delivers incident management plan selection commands to the local traffic control systems.

Corridor incident tracking will provide operators with the ability to notify other locations operators about incidents affecting the operation of arterials that could impact their jurisdiction and to locate and display these incidents on a map.  This will enable other jurisdictions’ operators to see the icon on their maps, and take the appropriate actions.

TCS Levels

The TCS will be able to monitor and control traffic signals spanning multiple jurisdictions  Also, the TCS will be able to coordinate signals within jurisdictions and allow multiple user access with different authorization levels to monitor and control traffic signals.  Various traffic control systems used by Los Angeles County jurisdictions will send arterial street data to the IEN Corridor Server via the CDI.  The IEN Corridor Server will monitor (with limited control) the traffic signals to coordinate inter-jurisdictional traffic in case of an incident or other emergency scenario.

Early discussions regarding the implementation of the IEN determined the different levels of deployment depending upon what level of involvement any particular Agency wanted to have in its traffic and incident management. 

Once the TCS levels were defined by the jurisdictions themselves, a preliminary assessment of the existing traffic management operations (size of the City, estimate of the existence, quantity, and types of traffic control devices, estimate of the degree of traffic management operations, etc.) of each City in the County was performed.  The agency level definitions were determined based on these criteria.  The agency level definitions are detailed in Table 2‑2.  Figure 2‑2 is the graphical representation of the four levels described in Table 2‑1.  

Table 2‑2 – Agency Level Definitions

	Level
	Agency Level Definition

	1
	Agency does not operate its own traffic control signals.  

Agency is “Agency B” on another Agency’s TCS.  

Another Agency operates signal system (e.g., LACDPW).  

Agency is provided with an IEN workstation to monitor TCS and incident management activities (no separate TCS workstation provided).

	2A
	Agency passively manages and controls its own traffic control signals.  

Agency is “Agency B” on another Agency’s TCS.  

Agency establishes initial signal timings, monitors system status daily, etc.  

Typically operates on an exception basis and occasionally peak periods.  

Agency is provided with an IEN workstation to monitor TCS and incident management activities (no separate TCS workstation provided).

	2B
	Agency actively manages and operates its own TCS.  

Actively manages TCS during exceptions and peak periods.  

Passively manages TCS during off-peak.   

Agency may operate some other ITS devices.  

Agency may “host” another Agency’s TCS.  

Agency is provided with an IEN workstation to manage TCS and incident management activities.  

	3
	Agency actively manages its own TCS and other ITS devices .

Typically performs AM peak thru PM peak operations. 

May support 24/7 operations.  

Agency may operate other Agencies’ traffic signals.  

Agency may “host” another Agency’s TCS.  

Agency will have a TMC from which to operate its TCS and other ITS devices.  

Agency is provided with an IEN workstation to manage TCS and incident management activities.  


In Figure 2‑3, LA County Arterial Agency Levels, a representative city for each of the four levels is provided.  Other attributes of this design are:

· The field equipment for Level 1 and 2A agencies are connected to either Level 2B or Level 3 agency’s TCS.  

· A Level 1 agency receives an IEN workstation.  Using this workstation, the agency is able to monitor their signals and incidents.

· A Level 2A agency receives an IEN workstation and a TCS workstation.  Using the IEN workstation, this agency is able to manage their signals when needed and to monitor incidents related to their own corridors.

· A Level 2B agency has its own TCS.  Traffic signals from Level 1 and Level 2A agencies could connect to this TCS.  The agency receives an IEN workstation to manage and coordinate incidents along their corridors.

· A Level 3 agency would have its own TMC and TCS.  Traffic signals from Level 1 and Level 2A agencies could connect to this TCS.  The agency receives an IEN workstation to manage and coordinate incidents along their corridor.
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Figure 2‑3 – LA County Arterial Agency Levels

2.2  Plan Scope

The original Strategic Deployment Plan (SDP) had a time frame of 20 years for the vision of multi-modal integration of systems.  The time frame for the vision is now approximately 10 years.  Individual projects have an approximate five-year span and it is recommended that the plan document be regularly updated and reviewed no less frequently than every five years. For the purposes of the Regional Transportation Improvement Program (RTIP), project lists will need to be updated every three.  Maintenance of the Regional Architecture itself will be continuously reviewed and changes will be made through an agreed configuration management process. Plan maintenance is further discussed in Section 10.0
The Los Angeles County Regional Architecture is a part of broader scale efforts to coordinate ITS throughout the region and the State.  The Southern California Association of Governments (SCAG) as the MPO will be developing a Regional Architecture for the six counties i.e. Orange, Ventura, Los Angeles, Riverside, San Bernardino, and Imperial. This “Supra” Regional Architecture will be built upon the sub-regional architectures and will deal primarily with issues that cross the regional boundaries and interface with surrounding States and regions.  In addition, the State of California is developing an architecture to address statewide issues such as ITS for Commercial Vehicle Operations (CVO) and traveler information to the extent that these require consistency of approach across the State.  For this reason, topics such as Commercial Vehicle Operations are not specifically targeted in this architecture document. 

It is not the intent of this plan to usurp the higher-level activities.  There are also limits to the extent that some ITS areas can be addressed at this time due to the on-going development of policy within agencies.  An example of this is the subject of Traveler Information.  A series of projects aimed at traveler information are either underway or recently completed they include Caltrans Modeshift project and the MTA project Los Angeles and Ventura Counties ATIS. In addition there is 1-800-COMMUTE a precursor to a 511 project. I-800-COMMUTE has now been superceded by the MTA Trip Planner project, a web and telephone-based application for the generation of transit travel itineraries.  At system build out it will incorporate schedule, route and fare data for all ten-county, circa 60 transit agencies representing both bus and rail in Southern California.  The database represents an e-partnership of agencies, each responsible for maintaining and updating their own schedule data. Itinerary origins are currently split 50/50 between the telephone and web applications. Future enhancements include direct links to the regional rideshare database and a possible ISP Portal that may be combined with the RIITS ISP Portal.  The subject of a complete 511 system for Los Angeles is and will continue to be a subject for discussion.

The project RIITS itself also has the potential to play a significant role in traveler information dissemination through an ISP interface.  In 2003 the MTA convened a Blue Ribbon Panel for the purpose of examining issues associated with the operation and maintenance of County-wide ATIS.  A report has been produced but the deliberations on policy are continuing.  Other systems are also only in the early stages of development such as those associated with airports and the ports.  These topics are good examples of the manner in which the Los Angeles County Regional Architecture will be a work in progress for many years to come.  This architecture document considers transit in much greater depth than the first plan.  It has also made a profound effort to incorporate emergency services stakeholders to a greater degree than was possible in the original SDP.
3.0 Regional Stakeholders

3.1 Needs Analysis and Stakeholder Outreach

Extensive needs analysis has been performed for the Los Angeles County Regional ITS Architecture. It has been an incremental process supported by a number of projects.  Needs were first comprehensively surveyed for the 1998 Los Angeles and Ventura Counties ITS Strategic Deployment Plan. The Regional ITS Coordination Team (RICT) identified 236 stakeholders to be surveyed.  Responses to the survey were received from 111 individuals and organizations.  In addition a major workshop was held with invited participants from cities and other agencies to provide input on key issues and needs. Finally a round of executive level interviews were conducted with the following: American Automobile Association, Alameda Corridor, Caltrans District 7, California Highway Patrol, City of LA Department of Airports, Los Angeles County Department of Public Works, Los Angeles Department of Transportation, MTA, Ports of Los Angeles, Long Beach and Hueneme, SCAG, SCAQMD, VCTC and World Port LA.  Six consistent deployment issues emerged as follows:

· Operations and maintenance issues;

· Interoperability issues;

· Standards development issues;

· Procurement and contracting issues;

· Education/Demonstration of benefits and training needs;

· Grass roots public and political support; and,

· Air quality issues.

The stakeholder outreach was used for user service prioritization before moving on to market packages that were again prioritized.  The details including lists of all those involved can be found in the SDP plan on the www.RIITS.net website under Regional Architecture/Supporting Documentation.

A second study also contributed to the understanding of the need for integration as it relates to traveler information.  The Los Angeles/ Ventura Advanced Traveler Information System project completed in 2003 for the MTA also had an extensive needs assessment program that included workshops and interviews. RICT members attended monthly stakeholder meetings for that study and guided its development.

Finally the Regional Integration of ITS (RIITS) project sponsored by the MTA has an expanded outreach task that has been used to explain, educate and collect information.  RIITS has conducted multiple agency interviews, organized visits to all the major dispatch and operations centers, conducted content filled quarterly stakeholder meetings and organized workshops around the themes of Transit, Emergency Management and the ITS Regional Architecture. These workshops have proven to be particularly valuable for investigating the needs and priorities of transit operators and emergency service organizations.  They provided valuable input to the Concept of Operations scenario development. The ITS Regional Architecture workshop had a profound educational purpose (the presentations are all available on the RIITS website under the Calendar of Events.)  However, it also helped bring regional architecture deployment issues into focus for the authors of this document. It was recognized that there is a clear need for more follow on activities to continuously respond to questions and listen to feedback. The first of these targeted activities was a Transit Workshop that addressed how to use the Regional Architecture, worked with local examples of transit agency ITS projects and collected additional information regarding planned transit ITS projects. Activities such as these are now envisioned as part of the architecture maintenance activities. Taking the latest update to project information, Appendix A details the Turbo Architecture Inventory Report created from Agency inputs.  Appendix B details the Turbo Architecture Stakeholder Report.

There are one hundred and twenty individuals on the architecture outreach list and ninety-eight have registered to receive information and invitations to the RIITS quarterly meetings.  The complete listing of RIITS stakeholders is included in Appendix C. As will be seen they are involved in all modes of transportation as well as representing the emergency services. Agencies are both large and small and all have contributed to the RIITS project that is now a core effort of the deployment of the regional architecture.  A comprehensive RIITS.net website is maintained and includes all of the regional architecture documentation as well as reports of all of the outreach activities associated with the project.

3.2 Regional ITS Architecture Champions

A team has been formed to oversee and coordinate the development of the Los Angeles County Regional ITS Architecture.  The Regional ITS Architecture Committee is comprised of personnel from the following agencies:

· LACMTA: a unique organization serving as transportation planner, and coordinator, designer, builder and operator of bus and rail systems for one of the Country’s largest and most populous counties.

· Caltrans District 7: the State Department of Transportation that designs, constructs, operates and maintains the California State Highway and freeway system in Los Angeles and Ventura Counties.

· LADOT: City of Los Angeles Department of Transportation responsible for the construction operation and maintenance of the City streets and traffic system.  They were the region’s earliest adopter of arterial advanced traffic management systems. 

· LACDPW: provides leadership in the countywide transportation system and traffic mitigation efforts.  Improving the arterial traffic systems is a long-term major area of focus. This includes a major ITS data integration sub-system called the Information Exchange Network (IEN).

· CHP: State Department of Transportation California Highway Patrol, responsible for safety of public use of the California highway system including the provision of assistance to local government during emergencies.

· SMBBB: Santa Monica Big Blue Bus, the operator of a mid-size fleet for the municipal transit system for Santa Monica. They are adopting Advanced Transit Management systems in their operations.

· LAX: Los Angeles International Airport, the world’s fifth largest airport in terms of both passengers and cargo handled, is initiating landside ITS deployments for the purpose of traffic management.

· LASD: Los Angeles County Sheriff responsible for crime prevention, emergency response and the Office of Homeland Security.  LASD contract their services to the MTA for bus and rail security services.

· SCAG: Southern California Association of Governments is the designated Metropolitan Planning Organization (MPO) for the six counties: Los Angeles, Orange, San Bernardino, Riverside, Ventura and Imperial.  The MPO is responsible for plans for transportation, growth management, hazardous waste management and air quality.

· Port of Long Beach: one of the world’s busiest seaports and a leading gateway for trade between the United States and Asia. Port truck and rail transportation services heavily impact the region.  The Port together with its sister Port of Los Angeles is currently designing a major ITS project to help alleviate congestion.

· Long Beach Transit: operator of a mid-size municipal transit system for the City of Long Beach.  They are leaders in the adoption of Advanced Transit Management systems.

Meetings are open to all and new membership is encouraged. The complete documentation for the meetings can be found on the RIITS website.  The local FHWA representative attended all of the meetings to offer additional guidance and support. The committee members agreed to follow the recommended six-step process:

1. Get started
2. Gather data
3. Define interfaces
4. Implementation 
5. Use the architecture
6. Maintain the architecture
The 1998 SDP developed an architecture consistent with the National ITS Architecture elements at the time. That architecture is well into implementation and it is not necessary to revise the entire document. The current effort is an update in order to meet FHWA requirements and also an opportunity to further fill out the architecture framework with information gathered from the many outreach activities. It especially reflects advancement in planned transit ITS deployments, the growing significance of Los Angeles ports and airports and a new appreciation of the importance of emergency service elements.
In all seven meetings were held, supported by detailed presentations and well documented deliverables of the proposed sections of the updated regional architecture. Committee members reviewed and commented on all of the deliverables and discussed the principles behind the document at length. Unlike completely new regional architecture plans, which tend to focus on how to integrate systems, Los Angeles with its extensive on-going integration activities gave attention to topics that reflect maturity of the concept of integration.  Amongst the many topics of discussion were opportunities to coordinate further outside the committee structure through presentations to two MTA standing sub-committees of the TAC, the Bus Operators Committee and the Local Transit Systems Committee. In addition two ITS Regional Workshops were held to help stakeholders extend their knowledge. The first was a general introduction for all stakeholders and the second a workshop specifically targeted to transit agencies. Roles and responsibilities, operations and management costs, configuration management, inter-agency agreements and the real meaning of project sequencing were all discussed at length. It is proposed that this committee should transition into the RIITS Change Management Team once the Regional Architecture is finalized thereby maintaining the continuity of effort and purpose for the long-term architecture maintenance. Appendix A: The Inventory Report identifies information for all of the active stakeholder agencies.

3.3 Arterial ITS Architecture Stakeholders

The success of the AITS Architecture depends on participation by a diverse set of arterial stakeholders.  In the context of AITS Architecture, stakeholders are defined as a core set of public agencies with transportation-related oversight, responsibility, and/or duties in the Los Angeles County area.    

Within Los Angeles County, there are numerous AITS stakeholders, including cities, Caltrans, transit agencies, and others.  Appendix G includes the list of AITS stakeholders.  

4.0 Concept of Operations

The purpose of a Concept of Operations is to help stakeholders gain a better understanding of how a proposed regional architecture will support future agency interactions.  It is not important to have a detailed knowledge of the architecture’s component systems but to visualize how that architecture will operate and what roles and responsibilities are needed to support various operational scenarios.  This Concept of Operations will form the basis for future inter-agency agreements (bi-lateral or multi-lateral) to operate and maintain the regional network and it’s multi-modal elements.

Overview of Architecture Views

A regional architecture can be viewed from a number of perspectives, depending on the emphasis desired by the regional stakeholders.  One way is to view the architecture from a degree of interaction perspective.  This is illustrated by the Concept of Operations work done for the Southern California ITS Priority Corridor Showcase Project.  A second method is to look at intermodal interactions and intramodal interactions.  In this method, the coordinated operations of two or more agencies are examined using a scenario approach.  The scenarios look at how different transportation modes work together (e.g. transit – public safety, freeway – transit) and also how operations within a specific mode can be improved through system upgrades (e.g. within transit, fixed route buses coordinating schedules with commuter rail services).  To illustrate the scenarios, National ITS Architecture Market Package notation is used.  Market Packages are a good fit for this architectural view because they encapsulate high level data flows between systems (agency centers) as well as the functional requirements needed to execute the scenarios.  Obviously not every conceivable scenario can be captured, but this Section of the LA County regional architecture covers the more common and likely categories of interaction between regional stakeholders.  Each scenario is documented through a time-phased sequencing of the relevant data flows in the Market Package.  Later in the architecture (Section 7), we investigate Market Packages again, but from a more inclusive view that includes and defines all the required system interfaces for the different transportation modes.

Finally, we look at the architecture from a Roles and Responsibilities perspective, in this case including operation of the regional network itself as well as operations and maintenance of the participating modal management systems.  The Roles and Responsibilities view is highlighted as very important in the U.S. DOT guidance document on regional architectures.  The reason is obvious: most institutional issues that pose barriers to adoption and effective use of a regional architecture center on responsibility (management, operations and funding support) for the existing and planned systems covered by the architecture.

Showcase

In the Southern California region, the Showcase Project is an integrated set of projects and a wide area network architecture that provides intermodal transportation information and differing degrees of shared ITS device control among a variety of public sector agencies located in San Diego, Orange, Los Angeles, Ventura, Riverside and San Bernardino counties.  As part of the development of a Concept of Operations for the Showcase Project, two matrices were created for Advanced Transportation Management Systems (ATMS) and Advanced Traveler Information Systems (ATIS) that summarized the differing ways these systems could interact with each other.  For example, ATMS systems can be characterized by the degree of coupling (or interaction) between two or more agencies involved in some aspect of transportation operations management.  ATIS systems can be characterized by the manner in which data is collected, fused (integrated) and disseminated.  These characterizations are summarized in Figure 4‑1 and Figure 4‑2.
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Figure 4‑1 – Showcase ATMS Concept of Operations Modal Interaction
The following sections describe various scenarios that are applicable to the Modal Interaction.  These scenarios use the National Architecture Market Packages.

The Market Packages provide an accessible perspective to the National ITS Architecture.  They are tailored to fit, separately, or in combination, real world transportation problems and needs.  Market packages collect together one or more equipment packages that must work together to deliver a given transportation service and the architecture flows that connect them and other important external systems.

Figure 4‑3 displays how the Emergency Management, Transit Management, and Freeway Management market packages interact with each other.  The arrows within the diagram indicate that each Management package has a linkage to another Management package.

The Transit Management Market Package is expanded in Figure 4‑4 to show additional details.  Similar to Figure 4‑3, the arrows indicate that the individual Transit Management Systems interact with other Transit Management System.  In this diagram, the Fixed Route Bus Service interacts at some level with a Rail Service and a Demand Based Route Service.

The Emergency Management Market Package is further detailed in Figure 4‑5.  This diagram indicates the various Emergency Management Systems that interact with each other.  The City FD and City PD Systems represent the local City Fire Department systems and the local City Police Departments.
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Figure 4‑2 – Showcase ATIS Concept of Operations
Figure 4‑6 is an example of a Market Package Legend.  In the following scenarios, only the relevant portions of the National ITS Architecture for an individual market package are shown.  The scenarios include only the architecture subsystems, equipment packages, system terminators, and architecture flows that are most important to the operation of the market package.  The scenarios use the following market packages:

· Emergency Management

· Transit Management

· Freeway Management 

The scenarios selected are largely the product of information and discussion that arose during two RIITS workshops.  The transit workshop used breakout group discussions of outline incident scenarios as a means of generating discussions.  This proved to be a valuable means of identifying real world examples of incidents that impact transit operations and which would benefit from integrated information exchange. Examples of real world incidents included freeway incidents that stranded transit vehicles in HOV lanes and the Democratic Party Congress that impacted transit operations for a week involving route diversions. The emergency services workshop has a similar structure but evolved into a free flowing, multi-agency discussion of a series of examples of complex incidents involving the transportation system in Los Angeles.  The problems of isolated agency systems that could not communicate directly with each other were a central issue of discussion that emerged.  One example involved a stolen bus that crisscrossed jurisdictional boundaries. Another was a potential bomb threat from a vehicle parked under a freeway overpass leading to the closure of the freeway and many access [image: image110.wmf] 
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routes. Further information from the workshops is available on the RIITS.net website.

Figure 4‑3 – Modal Interaction View

Figure 4‑4 – Transit Management (Drill-down)
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Figure 4‑5 – Emergency Management (Drill-down)
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Figure 4‑6 – Market Package Legend

Scenarios

Emergency Management – Transit Management

This scenario, shown in Figure 4‑7, uses the Emergency Management and Transit Management market packages, and it is based upon a Bus Panic Alarm being activated.  The following steps correspond to the appropriate numbered data flow.

1. Information is shared by the Emergency Management systems.  The information could include current conditions and emergencies.

2. The transit driver activates the panic alarm indicator.

3. This bus panic alarm activation is transmitted through the Transit Vehicle location determination system to the Transit Management system.

4. Acknowledgement of the alarm is sent from the Transit Management System to the Transit Vehicle On-board computer system.

4’.
This step occurs only when the alarm is for a medical emergency and indicates on the transit driver display that the panic alarm has been acknowledged.

· The Transit Vehicle location update rate is set to 10 seconds.

· The Transit Management system transmits information to the appropriate emergency management agencies.  In this example scenario, notification is sent to the City Police Department, as well as the Los Angeles County Sheriff Department.

· Acknowledgment of this alert and the appropriate response actions to be taken are transmitted back to the Transit Management system.

· Information concerning the transit alarm is then disseminated to the appropriate ISP agencies.

· Filtered transit alarm information is then disseminated to the media agencies.

· The Transit Management system transmits information to the appropriate emergency management agencies indicating that the incident has been cleared.

· Information indicating that the transit incident is cleared is disseminated to the appropriate ISP agencies.

· Cleared transit incident information is filtered and disseminated to the media agencies.

Summary

	Agency
	Role
	Responsibility

	Transit agency
	Operate fixed route bus service
	Shall notify public safety agency(s) in the event of an on-board emergency

	City PD
	Provide transit security in a local city’s jurisdiction
	Shall respond to transit emergency within city jurisdiction

	LA County SO
	Provide bus and rail security within LA County unincorporated areas
	Shall respond to transit emergency outside city jurisdictions


Emergency Management – Freeway Management

This scenario, shown in 
Figure 4‑8

 is based upon an incident occurring on the freeway.  This example freeway incident has several vehicles involved as well as a fatality.  The following steps, corresponding to the data flows, indicate the data that is transferred to each of the different equipment systems.  Many of the steps occur simultaneously, so these steps are the same number, just indicated differently.  For example, step 1 and step 1’ can occur simultaneously.

1. From a callbox and/or a 9-1-1 cell phone call, the Emergency Management system for the California Highway Patrol (CHP) is alerted to a possible incident.

1’
Also occurring is a possible incident being directly reported to an operations or maintenance radio operator within the Freeway Management System, the Caltrans ATMS.

1’.
After the Emergency Management system confirms the incident, exact incident location and associated supplementary information as received from investigating officers

2. After the incident is confirmed, the Freeway Management system transmits the incident location and pertinent data to the Emergency Management systems.  The Emergency Management systems in this example include the City Fire Department (FD), California Highway Patrol (CHP), and the Coroner.

2’.
To assist in confirmation of the incident, the Traffic Management Team (TMT) Vehicle transmits additional incident information to the Freeway Management system.

3. The CHP CAD system receives the incident information and prepares the appropriate Paramedic and Law Enforcement (LE) responses.  If the accident involves one or more fatalities, the LA County Coroner’s Office is notified.  The pertinent information in the responses is transmitted back to the Freeway Management system.

4. The Freeway Management system transmits to the TMT Vehicle specific response plan actions.

5. Filtered information concerning the freeway incident and the response actions is then disseminated to the appropriate ISP agencies.

6. Filtered transit alarm information is then disseminated to the media agencies. 

7. The Freeway Management system transmits the cleared incident notification to the appropriate Emergency Management systems.

8. The cleared freeway incident notification is disseminated to the appropriate ISP agencies.

9. Cleared freeway incident information is filtered and disseminated to the media agencies.

Summary

	Agency
	Role
	Responsibility

	CHP EM Systems
	Provide Incident/Safety Services
	Shall confirm and log incident transmit to Fwy. Mgt./Coroner

	Caltrans Fwy. Mgt.
	Provide operations services
	Shall confirm & verify incident, transmit incident and other data to EM systems

	City Fire Dept
	Provide fire & emergency services
	Shall respond to incident

	Coroner
	Provide on-site investigation services in event of death
	Shall respond to incident
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Figure 4‑7 – Emergency Management – Transit Management Scenario
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 – Emergency Management – Freeway Management Scenario
Transit Management – Freeway Management

This scenario, shown in Figure 4‑9, uses the Transit Management and Freeway Management Market Packages.  The scenario is based upon an unplanned freeway closure that affects the route of a Transit Express bus.  The following lists the steps and the data flows that are associated with the scenario.

1. The Emergency Management system for the CHP is alerted to a possible freeway closure.

1’.
The Caltrans Freeway Management system (ATMS) is alerted to a possible freeway closure via CCTV sites and/or the Traffic Monitoring System (sensor inputs).

2. After the closure is confirmed, the Freeway Management system transmits the confirmed closure location and pertinent data to the Transit Management system.  In this example, the Transit Management system is the Metropolitan Transportation Authority (MTA).

2’.
Roadway information from the Freeway Management system is also transmitted to the Transit Management system.  This information includes current congestion and incident information.

2”.
Also transmitted to the Transit Management system is the available Freeway Management system Closed Circuit Television (CCTV) video images.

3. The Transit Management system receives the closure information and prepares a revised route for the Transit Express bus affected.  The revised route is transmitted to the Transit Vehicle On-board computer system.

4. The revised route information is displayed to the transit driver.

5. The Transit Vehicle On-board computer system transmits the acknowledgement of the revised route to the Transit Management system. 

6. Revised route information is then disseminated to the appropriate ISP agencies.

7. Filtered route information is then disseminated to the media agencies.  This step is performed primarily for long-term reroute occurrences.

Summary

	Agency
	Role
	Responsibility

	CHP EM Systems
	Incident/Freeway verification of incident and closure action
	Shall confirm Fwy Closure and transmit to Fwy. Mgt.

	Caltrans Fwy. Mgt.
	Provide operations services, closure locate and verify
	Shall confirm & verify incident, transmit to Transit Mgt. System

	Transit Mgt. Sys. MTA
	Receive information devise plan
	Shall transmit revised route to vehicle

	Driver
	Receive revised route data
	Shall acknowledge & change route


Fixed Route Transit – Rail Transit 

This scenario, shown in Figure 4‑10, uses the Transit Management Systems.  This scenario is based upon the schedule adherence necessary to the various Transit Management Systems.  In this example, a bus transit vehicle is checked to confirm adherence to the current schedule.  The following steps correspond to the appropriate numbered data flow.

1. The Transit Management systems for Rail and Fixed Route Management exchange schedule information.

2. The Transit Management system transmits the corresponding schedule to the Transit Vehicle On-board computer system.

3. The Transit Vehicle transmits back to the Transit Management system the schedule adherence information.

4. Also transmitted back to the Transit Management system from the Transit Vehicle is the current location for the Transit Vehicle.

5. The current Transit Vehicle location, as well as the current schedule information is transmitted to the Rail and Fixed Route Transit Management systems.

6. If an adjustment in a schedule is required, the Rail and Fixed Route Transit Management systems transmit the information to the Transit Management system.

Summary

	Agency
	Role
	Responsibility

	Transit Mgt. Rail
	Monitor location & schedule adherence
	Shall transmit & receive data and transmit schedule adjustment if required

	Transit Mgt. Fixed Route Bus
	Monitor location & schedule adherence
	Shall transmit & receive data and transmit schedule adjustment if required

	Transit Vehicle
	Generate current location & schedule adherence
	Shall transmit & receive data


Figure 4‑9 – Transit Management – Freeway Management Scenario
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 – Fixed Route Transit – Rail Transit Scenario

Fixed Route – Demand Route 

This scenario, shown in Figure 4‑11, uses the Transit Management Systems.  This scenario is based upon the schedule adherence necessary to the various Transit Management Systems.  In this example, a Demand based Management system evaluates the current schedule for a specific transit vehicle.  This is to assist in the scheduling of an incoming pick-up.  The following steps correspond to the appropriate numbered data flow.

1. The Transit Management systems for Fixed Route Management and Demand based Management exchange schedule information.

2. The Transit Management system transmits the corresponding schedule to the Transit Vehicle On-board computer system.

3. The Transit Vehicle transmits back to the Transit Management system the schedule adherence information.

4. Also transmitted back to the Transit Management system from the Transit Vehicle is the current location for the Transit Vehicle.

5. The current Transit Vehicle location, as well as the current schedule information is transmitted to the Demand Based Management and Fixed Route Transit Management systems.
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If an adjustment in a schedule is required, the Fixed Route Transit Management and Demand based Management systems, transmit the information to the Transit Management system.

Figure 4‑11 – Fixed Route – Demand Route Scenario

Summary

	Agency
	Role
	Responsibility

	Transit Mgt. Demand based
	Monitor location & schedule adherence
	Shall transmit & receive data and transmit schedule adjustment if required

	Transit Mgt. Fixed Route Bus
	Monitor location & schedule adherence
	Shall transmit & receive data and transmit schedule adjustment if required

	Transit Mgt. System
	Central transit coordination for schedule adherence
	Shall transmit and receive all schedule data from demand and fixed route management systems and vehicles

	Transit Vehicle
	Generate current location & schedule adherence
	Shall transmit & receive data


Emergency Management – Emergency Management

This scenario, shown in Figure 4‑12, is based upon a high-speed pursuit that local Police Departments, as well as the CHP.  The following steps, corresponding to the data flows, indicate the data that is transferred to each of the different equipment systems.

1. The Emergency Vehicle transmits to the Emergency Management system for the CHP of a suspected alert.

2. The Emergency Management system sends an acknowledgment of the alert to the Emergency Vehicle On-board computer system.

3. The CHP Emergency Management system transmits information concerning the pursuit to the Local City Police Department Emergency Management system, as well as to the Caltrans Freeway Management system.

4. The Emergency Management system for the local City PD generates an appropriate Law Enforcement (LE) response and transmits it to the CHP Emergency Management system.

4’.
Transmission of available Freeway Management CCTV video images to the CHP Emergency Management system is also occurring.

4”.
The Freeway Management system is also transmitting Roadway information to the CHP Emergency Management system.  This roadway information includes current incidents and congestion information.

5. Emergency incident information is disseminated to the appropriate ISP agencies.

6. Filtered emergency incident information is then disseminated to the media agencies.

Summary

	Agency
	Role
	Responsibility

	CHP EM vehicle
	On site surveillance
	Shall transmit and receive EM data

	CHP EM system
	Provides safety services and coordination and support to other government agencies
	Shall receive and transmit data to all emergency involved parties

	City PD CAD
	Local policing services
	Shall respond to emergency and transmit response info. to CHP EM Mgt.

	Caltrans Freeway Management 
	Monitoring freeway system
	Shall transmit roadway incident/congestion info. & video


Emergency Management – Emergency Management

This scenario, shown in Figure 4‑13, uses the Emergency Management Market Packages.  The scenario is based upon a major brush fire.  The following lists the steps and the data flows that are associated with the scenario.

1. The Public alerts the Emergency Management system for the Los Angeles County Fire Department to a possible fire.

2. After the confirmation about the fire is received, the Emergency Management system transmits the fire location and other details to the associated Emergency Management systems, which include for this example, the Local City Fire Department (FD), the local City PD, Los Angeles County Sheriff, and CHP

3. The Local City FD, the City PD, and the Los Angeles County Sheriff Emergency Management systems generate appropriate responses and transmit that information to the Los Angeles County Fire Emergency Management system.

4. The Freeway Management system is also transmitting available CCTV video images to the Emergency Management systems for the Los Angeles County Fire, local City FD, and the local City PD.

4’.
Also occurring is the transmission of Roadway information from the Freeway Management system to the Emergency Management systems.

5. Information concerning the fire is disseminated to the appropriate ISP agencies.

6. Filtered information is then disseminated to the media agencies.

Summary

	Agency
	Role
	Responsibility

	LACO Fire EM
	EM Fire coordination of services
	Shall receive and disseminate information to all affected parties

	Caltrans Fwy. Mgt.
	Monitoring Fwy. system
	Shall transmit images & roadway information

	City Fire EM
	Response to need for fire service
	Shall transmit fire location and incident data and generate and transmit response data

	City PD EM
	Response to need for policing & safety services
	Shall receive & generate and transmit response data

	LACO Sheriff EM
	Response to need for policing & safety services
	Shall receives & generate and transmit response data

	CHP EM system
	Provides safety services and coordination and support to other govt. agencies
	Shall receive & generate and transmit response data


Emergency Management – Emergency Management

This scenario, shown in Figure 4‑14, uses the Emergency Management and Transit Management market packages and is based upon a Bus Emergency that crosses jurisdictional boundaries.  The following steps correspond to the appropriate numbered data flow.

1. The Transit Driver activates the emergency alarm.

2. This emergency alarm activation is transmitted through the transit vehicle location determination system to the MTA Transit Management system.

3. Acknowledgement of the alarm is sent from the Transit Management System to the transit vehicle On-board computer system.  As this is an emergency situation, no acknowledgement is transmitted to the Transit Driver.  

4. The transit vehicle location activation is set to every 10 seconds.

5. The Transit Management system transmits information to the appropriate emergency management agencies.  In this example scenario, notification is sent to the City Police Department, as well as the Los Angeles County Sheriff Department.

6. Acknowledgment of this alert and the appropriate response actions to be taken are transmitted back to the Transit Management system.

7. Information concerning the transit alarm is then disseminated to the appropriate ISP agencies.
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Figure 4‑12 – High Speed Pursuit (Emergency Management)

[image: image121.wmf]Time

Time

Operations &

Maintenance

Detailed

Design

High

-

Level

Design

High

-

Level

Requirements

Concept Of

Operations

Requirements   

Implementation

System

Verification

Integration

& Testing

Operations &

Maintenance

Detailed

Design

High

-

Level

Design

Detailed

Design

High

-

Level

Design

High

-

Level

Requirements

Concept Of

Operations

Requirements   

Concept Of

Operations

Requirements   

Implementation

Implementation

System

Verification

Integration

& Testing

System

Verification

Integration

& Testing

NET System Development Process

Figure 4‑13 – Major Brush Fire Scenario (Emergency Management)
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 – Bus Emergency crossing Jurisdictions

Summary

	Agency
	Role
	Responsibility

	Transit Driver
	Vehicle & passenger safety
	Shall activate emergency alarm

	Transit Vehicle
	Location determination data transmission
	Shall determine location & post updates

	MTA Transit Mgt.
	Monitoring & coordinating response to emergencies
	Shall receives & transmit info. To all involved parties

	LACO Sheriff
	Emergency response
	Shall receive info. & generate response actions, transmit incident status

	City PB EM
	Emergency response
	Shall receive info & generate response actions & transmit incident status


Roles and Responsibilities

In addition to the specific roles and responsibilities that agencies are called upon to assume as part of their individual mandates, being partners in the RIITS Regional Network presents some additional needs.  This section focuses on agency roles and responsibilities as they relate specifically to participation in the RIITS Regional Network.  

Regional Network

The following highlights how participating agencies “fit” into the RIITS Regional Network:

· Participation in the Regional Network is voluntary, but can be tied to funding, support, or ‘re-use’ opportunities.
· Agencies that are interested in developing Regional Network interfaces may obtain the standard interface definitions from the Configuration Management repository.
· Agencies may request changes to the interface definitions or architecture components by completing the System Change Proposal and participating in the Configuration Control Board meetings. 
· Agencies may elect to provide information such as source code, interagency agreements, documents, etc., to be shared by others but not controlled by the process. 

· Participating agencies receive notification of all proposed and approved changes, new version releases of standards, and information regarding meetings.

Operations and Maintenance

For the RIITS network to offer the most benefits to all participating agencies, it is desirable that agencies ensure the integrity of their individual systems and be willing participants in inter-agency discussion, where needed.

For each agency providing data to the RIITS network, it is desirable that a strong commitment be made towards operations and maintenance considerations.  It is desirable that each participating agency:

· Place an emphasis on keeping the agency’s base system operational so that data can be continuously provided;

· Provide data that is timely, accurate, and complete;

· Maintain the devices or other sources that provide data to the owning agency;

· Establish and maintain a security system for the agency’s system to isolate and protect their own application from the RIITS network.  This could include the use of firewalls to protect the agency’s environment.

· Determine which partners are granted access to the agency’s data and define what data would be available to each.

In addition to maintaining the integrity of their individual systems, it is hoped that each agency would be willing to actively participate in discussions with other agencies, where needed.  Typical interagency discussions include:

· Configuration Management Activities:  Agencies are encouraged to work with the established Change Management Team that is responsible for conducting change management.

· Interagency Agreements:  Agencies are encouraged to participate in the establishment of interagency agreements that could define parameters such as how agencies may use each other’s data, if agencies may control each other’s field devices, if agencies are permitted to disseminate shared data; how agencies might coordinate event management activities, etc.  Examples of generic forms of such agreements are in the section that follows.  Examples from agencies in Southern California are included in Appendix D.

Arterial Operational Concepts

Based on the AITS inventory and services in Los Angeles County, a summary of the status of Market Package deployment was derived and is presented in Table 4‑1.  The “Existing” column identifies which Market Packages have already been deployed.  The “Planned” column identifies which Market Packages are funded and will be implemented  near term.  

The next column, “Not Planned” indicates that the Los Angeles County AITS stakeholder group did not identify a specific need for this Market Package, or that the Market Package is or will likely be a private sector effort, where the public sector may not necessarily participate in its deployment.

Table 4‑1 – AITS Market Package Analysis

	Market Packages
	Existing 
	Planned
	Not Planned

	ARCHIVED DATA MANAGEMENT
Archived Data (AD)
	
	
	

	AD1
	ITS Data Mart
	(
	
	

	AD2
	ITS Data Warehouse
	
	
	(

	AD3
	ITS Virtual Data Warehouse
	
	
	(

	PUBLIC TRANSPORTATION
Advanced Public Transportation Systems (APTS)
	
	
	

	APTS1
	Transit Vehicle Tracking
	(
	
	

	APTS2
	Transit Fixed-Route Operations
	
	
	(

	APTS3
	Demand Response Transit Operations
	
	
	(

	APTS4
	Transit Passenger and Fare Management
	
	
	(

	APTS5
	Transit Security
	
	
	(

	APTS6
	Transit Maintenance
	
	
	(

	APTS7
	Multi-modal Coordination
	(
	
	

	APTS8
	Transit Traveler Information
	(
	
	

	TRAVELER INFORMATION
Advanced Traveler Information Systems (ATIS)
	
	
	

	ATIS1
	Broadcast Traveler Information
	(
	
	

	ATIS2
	Interactive Traveler Information
	
	
	(

	ATIS3
	Autonomous Route Guidance
	
	
	(

	ATIS4
	Dynamic Route Guidance
	
	
	(

	ATIS5
	ISP Based Route Guidance
	
	
	(

	ATIS6
	Integrated Transportation Management/Route Guidance
	
	
	(

	ATIS7
	Yellow Pages and Reservation
	
	
	(

	ATIS8
	Dynamic Ridesharing
	
	
	(

	ATIS9
	In Vehicle Signing
	
	
	(

	TRAFFIC MANAGEMENT
Advanced Transportation Management Systems (ATMS)
	
	
	

	ATMS01
	Network Surveillance
	(
	
	

	ATMS02
	Probe Surveillance
	
	
	(

	ATMS03
	Surface Street Control
	(
	
	

	ATMS04
	Freeway Control
	
	
	(

	ATMS05
	HOV Lane Management
	
	
	(

	ATMS06
	Traffic Information Dissemination
	(
	
	

	ATMS07
	Regional Traffic Control
	(
	
	

	ATMS08
	Traffic Incident Management System
	(
	
	

	ATMS09
	Traffic Forecast and Demand Management
	
	
	(

	ATMS10
	Electronic Toll Collection
	
	
	(

	ATMS11
	Emissions Monitoring and Management
	
	
	(

	ATMS12
	Virtual TMC and Smart Probe Data
	
	
	(

	ATMS13
	Standard Railroad Grade Crossing
	(
	
	

	ATMS14
	Advanced Railroad Grade Crossing
	
	
	(

	ATMS15
	Railroad Operations Coordination
	
	
	(

	ATMS16
	Parking Facility Management
	
	
	(

	ATMS17
	Regional Parking Management
	
	
	(

	ATMS18
	Reversible Lane Management
	(
	
	

	ATMS19
	Speed Monitoring
	
	
	(

	ATMS20
	Drawbridge Management
	
	
	(

	ATMS21
	Roadway Closure Management
	
	
	(

	VEHICLE SAFETY
Advanced Vehicle Safety Systems (AVSS)
	
	
	

	AVSS01
	Vehicle Safety Monitoring
	
	
	(

	AVSS02
	Driver Safety Monitoring
	
	
	(

	AVSS03
	Longitudinal Safety Warning
	
	
	(

	AVSS04
	Lateral Safety Warning
	
	
	(

	AVSS05
	Intersection Safety Warning
	
	
	(

	AVSS06
	Pre-Crash Restraint Deployment
	
	
	(

	AVSS07
	Driver Visibility Improvement
	
	
	(

	AVSS08
	Advanced Vehicle Longitudinal Control
	
	
	(

	AVSS09
	Advanced Vehicle Lateral Control
	
	
	(

	AVSS10
	Intersection Collision Avoidance
	
	
	(

	AVSS11
	Automated Highway System
	
	
	(

	COMMERCIAL VEHICLE OPERATIONS
Commercial Vehicle Operations (CVO)
	
	
	

	CVO01
	Fleet Administration
	
	
	(

	CVO02
	Freight Administration
	
	
	(

	CVO03
	Electronic Clearance
	
	
	(

	CVO04
	CV Administrative Processes
	
	
	(

	CVO05
	International Border Electronic Clearance
	
	
	(

	CVO06
	Weigh-In-Motion
	
	
	(

	CVO07
	Roadside CVO Safety
	
	
	(

	CVO08
	On-board CVO and Freight Safety & Security
	
	
	(

	CVO09
	CVO Fleet Maintenance
	
	
	(

	CVO10
	HAZMAT Management
	
	
	(

	CVO11 
	Roadside HAZMAT Security Detection & Mitigation
	
	
	(

	CVO12 
	CV Driver Security Authentication 
	
	
	(

	CVO13 
	Freight Assignment Tracking 
	
	
	(

	EMERGENCY MANAGEMENT
Emergency Management (EM)
	
	
	

	EM01
	Emergency Call-Taking and Dispatch
	(
	
	

	EM02
	Emergency Routing
	(
	
	

	EM03
	Mayday Support
	
	
	(

	EM04
	Roadway Service Patrols
	
	
	(

	EM05 
	Transportation Infrastructure Protection 
	
	
	(

	EM06 
	Wide-Area Alert 
	
	
	(

	EM07 
	Early Warning System 
	
	
	(

	EM08 
	Disaster Response and Recovery 
	
	
	(

	EM09 
	Evacuation and Reentry Management 
	
	
	(

	EM10 
	Disaster Traveler Information 
	
	
	(

	MAINTENANCE & CONSTRUCTION OPERATIONS
Maintenance & Construction Operations (MCO)
	
	
	

	MC01
	Maintenance and Construction Vehicle Tracking
	
	
	(

	MC02
	Maintenance and Construction Vehicle Maintenance
	
	
	(

	MC03
	Road Weather Data Collection
	(
	
	

	MC04
	Weather Information Processing and Distribution
	(
	
	

	MC05
	Roadway Automated Treatment
	
	
	(

	MC06
	Winter Maintenance
	
	
	(

	MC07
	Roadway Maintenance and Construction
	
	
	(

	MC08
	Work Zone Management
	(
	
	

	MC09
	Work Zone Safety Monitoring
	
	
	(

	MC10
	Maintenance and Construction Activity Coordination
	
	(
	


In developing the list of AITS stakeholders for operational concepts, the intent was to encompass unique stakeholders individually and group certain stakeholders together who had similar roles and responsibilities.  To ensure that all Market Packages applicable to Los Angeles County AITS are associated with one or more stakeholder, Table 4‑2 provides an overview of Market Packages by stakeholder.

Table 4‑2 – Mapping Stakeholders to Market Packages

	Stakeholder

	Archived Data Management
	Emergency Management
	Maintenance and Construction

Management
	Public Transportation
	Traffic Management
	Traveler Information

	Alameda Corridor East
	
	
	
	
	●
	

	Caltrans District 7
	
	●
	
	
	●
	●

	Los Angeles DOT
	●
	●
	
	●
	●
	●

	Level 1 Agency
	
	●
	
	
	●
	

	Level 2A Agency
	
	●
	
	
	●
	

	Level 2B Agency
	
	●
	●
	
	●
	

	Level 3 Agency (including LACDPW)
	●
	●
	●
	
	●
	●

	Local Cities and LA County
	
	●
	
	
	
	

	Metro Operations
	
	
	
	●
	
	

	Other Transit Agencies
	
	
	
	●
	
	


Operational concepts are presented in Appendix G detailing the roles and responsibilities of individual or groupings of Los Angeles County AITS stakeholders.

5.0 Operations Agreements

The Los Angeles County Regional ITS Architecture provides a framework for the deployment of ITS applications.  As stated in Section 1.0, while the Los Angeles County Regional ITS Architecture is contained in a document, it must be considered a process, which will be maintained, revised, and validated as needed.

The following templates are examples of Agency agreements that are available for use by the RIITS stakeholders.  These templates are only an example and can be modified by the individual stakeholders to better suit their agencies. In addition, Appendix D contains examples of agreements from Southern California agencies. The need for agreements is largely driven by the practical details of project implementation involving multiple agencies. Joint control of field devices is clearly one area where agreements are needed.  Signal systems, dynamic or changeable message signs and pan, tilt, and zoom functions for CCTV are primary examples of this. Agreements to share information relating to special events, event management and congestion are all typical areas in which agreements may be called for.  In the future sharing in the joint development costs of software might also typically need to be the subject of agreements concerning development, ownership and maintenance. Another example is shared use of fiber communications. Exchange of data only between agencies is potentially less demanding in terms of the requirements of agreements.  The exception to this is agreements not to store or archive data such as CCTV images and signal timing plans, both of which can be the targets of later legal pursuits for information. As more examples of agreements are developed they should be archived on the RIITS web site as part of the on-going maintenance activities.  It is important that agreements not become a barrier to making integration happen.  It is of the utmost importance that agencies be motivated to reach agreements for exchange of data by an appreciation of both the mutual and regional benefits that are offered through integration.  In reality, formal agreements between agencies are often of less importance than the development of internal operational polices within agencies, regarding actions to be taken to enable integration and realize the benefits of data exchange. Agreements are no substitute for the need for enlightened operational policies that utilize ITS information to its fullest extent.

From the arterial perspective, the Los Angeles County AITS provides both a technical and institutional framework for the deployment of AITS in Los Angeles County.  The Operational Concepts recommended in this report provide guidance for the functional requirements of inter-jurisdictional interactions.  These inter-jurisdictional operational concepts in turn point directly to the types of agreements that may be required between individual organizations. Either informal or formal agreements are required to define roles and responsibilities for these interactions.  
Table 5‑1 summarizes the status of existing, planned and potential agreements that would be needed for the deployment of the AITS Architecture in Los Angeles County.  

Table 5‑1 – List of AITS Architecture Agreements

	ITS Service
	Involved

Stakeholder
	Type of

Agreement
	  Status
	Description

	Incident Management
	LA County, Cities
	Operational Agreement
	Planned
	Agreement describing the roles and responsibilities when an incident occurs

	Regional Coordination
	All agencies (such as local cities, Caltrans, LADOT, LACDPW, MTA)
	Master Agreement
	Planned
	Agreement describing roles and responsibilities in case regional traffic coordination is required

	Traffic Control
	Cities
	Inter-agency agreement
	Planned
	Agreement describing an agency controlling another agencies traffic signals

	Emergency Vehicle Signal Pre-emption
	Emergency Agencies, Local Cities, and County
	MOU
	Planned
	Agreement describing emergency vehicle per-emption parameters

	Transit Signal Priority and Countywide Signal Priority System 
	LA County, Cities, Metro Operations, Other Transit Agencies
	MOU
	Planned
	Agreement describing signal priority parameters

	Information Dissemination
	LA County, Cities, Metro Operations, Caltrans
	Inter-agency agreement
	Planned
	Agreement describing roles and responsibilities in information dissemination

	Communication Infrastructure Maintenance
	LA County, Cities
	Funding Agreement
	Planned
	Agreement describing the funding sources and budget to maintain the ATIS infrastructure


MASTER INTERAGENCY AGREEMENT

This Interagency agreement is made by and between _______________ (AGENCY) and the Los Angeles County Regional Intelligent Transportation Systems (RIITS) Committee.

As a participant, AGENCY agrees to the following:

1. AGENCY will voluntarily provide data, as agreed upon in the Regional or Project Architecture and as the data becomes available, to the RIITS network for viewing by other agencies.

2. AGENCY will include requirements in future Intelligent Transportation Systems (ITS) procurements for Regional Architecture compatibility as appropriate.

3. AGENCY will be responsible for the maintenance and upgrading, if necessary, of all hardware located within their facility.  This hardware includes the workstation and communications system between their facility and the RIITS network.

4. AGENCY agrees to participate in the RIITS Configuration Management (CM) Plan and Processes.  This participation will be based on an AGENCY deemed basis.

________________________________


____________________

AGENCY 






Date

________________________________


____________________

RIITS 







Date

INTERAGENCY AGREEMENT (DATA)

This Interagency agreement is made by and between _______________ (AGENCY) and the Los Angeles County Regional Intelligent Transportation Systems (RIITS) Committee.

As a participant, AGENCY agrees to the following:

1. AGENCY will receive available data from other RIITS agencies.  All data received from other agencies is for AGENCY use only and is to assist in providing general information about traffic conditions.

2. Any data received will not be re-distributed, modified, stored, or used in any manner that is not intended for transportation management purposes.

3. AGENCY will be fully responsible for any unauthorized use of the data by AGENCY personnel.

________________________________


____________________

AGENCY






Date

________________________________


____________________

RIITS 







Date

INTERAGENCY AGREEMENT (CMS)

This Interagency agreement is made by and between _______________ (OWNING AGENCY) and _______________ (AGENCY) to summarize guidelines and protocols for the control of Changeable Message Signs (CMS) originating from OWNING AGENCY.

AGENCY may be permitted to control OWNING AGENCY CMS under the following conditions:

1. AGENCY shall be able to control all or a subset of OWNING AGENCY CMS.

2. Data received by AGENCY shall be used only to provide general information about traffic circulation and to assist AGENCY personnel in the management of their transportation operations.  CMSs shall not be used for any non-transportation related system management purposes including law enforcement.

3. AGENCY shall be fully responsible for any unauthorized control of the CMS by AGENCY personnel.

4. OWNING AGENCY has priority control over all CMS signs.  If the selected sign is not in use by OWNING AGENCY, AGENCY personnel may control the sign.

5. AGENCY is responsible for the maintenance and upgrading, if necessary of all hardware located within the AGENCY building.  This hardware includes the graphics workstation and the communications system between OWNING AGENCY and AGENCY.

_______________________________


____________________

OWNING AGENCY





Date

________________________________


____________________

AGENCY






Date

INTERAGENCY AGREEMENT (CCTV)

This Interagency agreement is made by and between _______________ (OWNING AGENCY) and _______________ (AGENCY) to summarize guidelines and protocols for the viewing of Closed Circuit Television (CCTV) video images originating from OWNING AGENCY.

AGENCY may be permitted to view OWNING AGENCY CCTV video images under the following conditions:

1. Video images and data received by AGENCY shall be used only to provide general information about traffic circulation and to assist AGENCY personnel in the management of their transportation operations.  Video images shall not be used for any non-transportation related system management purposes including law enforcement.

2. AGENCY shall be fully responsible for any unauthorized viewings of the video images by AGENCY personnel.

3. OWNING AGENCY has priority control over all CCTV cameras.  If the selected camera is not in use by OWNING AGENCY, AGENCY personnel may rotate the camera to their preferred position.

4. AGENCY shall be permitted the use of one (1) video monitor and four (4) data monitors located in the AGENCY facility.  Additional monitors must be approved by OWNING AGENCY.

5. Video images may not be recorded in any manner without the prior approval of OWNING AGENCY.

6. AGENCY is responsible for the maintenance and upgrading, if necessary of all hardware located within their facility.  This hardware includes the graphics workstation, video monitor and the communications system between OWNING AGENCY and AGENCY.

________________________________


____________________

OWNING AGENCY





Date

________________________________


____________________

AGENCY






Date

6.0 Functional Requirements

High-level Functional Requirements for the Los Angeles Regional Architecture are derived from the National ITS Architecture and its artifacts of Equipment Packages, the building blocks of the Physical Architecture subsystems.  These subsystems are shown generically in Figure 6‑1.  Section 9.0 provides graphical representations of the Los Angeles Region physical architecture subsystems.  Equipment Packages group like processes (or functions) of a particular subsystem together into an “implementable” package of hardware and/or software.  For purposes of the Los Angeles Region architecture development, Equipment Packages will be considered equivalent to high-level functions.  Since Equipment Packages represent the functionality needed to implement Market Packages (and are shown in Market Packages), they provide a link between the interface-oriented physical architecture definition and the deployment-oriented Market Packages. 
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Figure 6‑1 – Overview of Physical Architecture Subsystems

Similarly, the Los Angeles County AITS functional requirements were developed based on the AITS Inventory, stakeholder needs and their Operational Concepts.  The AITS functional requirements were generated using Trubo tool and are presented in Appendix H.  This appendix is organized by AITS stakeholders in alphabetical order.  Section 0 summarizes the functional areas for AITS architecture. 
Tailored Market Packages showing high-level data flows to support regional project development are also shown in Section 7.0 of this Architecture.  In the following paragraphs, each Subsystem from the National ITS Architecture that will be implemented within the scope of the Los Angeles Regional ITS Strategic Deployment Plan is briefly described, followed by a listing of high-level functions that already exist or are most likely to be implemented.  Projects that will implement new functions are listed for cross-referencing in the column titled “RIITS Project x-Ref”. Arterial projects the might include the functionality listed under “Functional Description” are listed under the “AITS Project x-Ref Column”.  Functional additions or changes are bracketed and italicized in the Functional Description field – if no corresponding project designation is listed, these sub-functions are not planned for near-term implementation.

6.1 Emergency Management Subsystem

The Los Angeles Emergency Management Subsystem is distributed among various public safety communications centers operated by the CHP Southern Division, Los Angeles County Sheriff Department Communications Center, various City Communications Centers, LA County Fire Department, and several city fire departments.  This subsystem will interface with other Emergency Management Subsystems to support coordinated emergency response involving multiple agencies.  This subsystem will track emergency response vehicle status to facilitate coordinated response.  The subsystem will track and manage emergency vehicle fleets using automated vehicle location technology (selected agencies and units only) and two-way radio communications with the vehicle fleet (all agencies).  Real-time traffic information received from traffic management subsystems will be used to further assist the emergency dispatcher in selecting the emergency vehicle(s) and routes that will provide the timeliest response.  Interface with the Traffic Management Subsystem will allows strategic coordination in tailoring traffic control to support en-route emergency vehicles and to keep unnecessary traffic away from areas affected by the incident.  Interface with the Transit Management Subsystem will allow coordinated use of transit vehicles to facilitate response to major emergencies and timely notification of transit-related incidents requiring emergency management response.  Table 6‑1 lists the functions for Emergency Management.
Table 6‑1 – Emergency Management Functional Descriptions
	Function
	Functional Description
	RIITS 

Project X-Ref
	ATIS

Project X-Ref

	Emergency Call Taking
	This Function supports the emergency call-taker, collecting available information about the caller and the reported emergency, and forwarding this information to other functions that formulate and manage the emergency response.  This function receives wireline and wireless 9-1-1, 7-digit local access, and motorist call-box calls and interfaces to other agencies to assist in the verification and assessment of the emergency and to forward the emergency information to the appropriate response agency.
	Existing in public safety communications centers


	-

	Emergency Data Collection
	This function collects and stores emergency information (e.g. CAD incident records) that is collected in the course of operations by the Emergency Management Subsystem.  This data can be used directly by operations personnel or made available to other data users and archives in the region.
	Partially existing in public safety communications centers
	-

	Emergency Dispatch
	This Function supports efficient dispatch of emergency vehicles.  It tracks emergency vehicles, dispatches these vehicles to an incident, and provides safe and efficient routes based on real-time traffic information.
	Partially existing in public safety communications centers
	-

	Emergency Response Coordination
	This Function develops and stores emergency response plans and manages overall coordinated response to emergencies.  It tracks the availability of resources and assists in the appropriate allocation of these resources for a particular emergency response.  This Function provides coordination between multiple allied agencies before and during emergencies to implement emergency response plans and track progress through the incident.  It provides vital communications linkages that provide real-time information to emergency response personnel in the field.
	MTA RIITS
	-

	Mayday Support
	This Function receives Mayday messages, determines an appropriate response, and either uses internal resources or contacts an “allied” agency to provide that response.  The nature of the emergency is determined based on the information in the mayday message as well as other inputs.  This package effectively serves as an interface between Telematics Service Providers (TSP’s) and the local public safety answering point for messages that require a public safety response.
	Exists, or will exist in selected public safety agencies
	-



6.2 Emergency Vehicle Subsystem

This subsystem resides in emergency vehicles operated within the Los Angeles County region and provides the sensory, processing, storage, and communications functions necessary to support safe and efficient emergency response.  The following types of vehicles are considered “Emergency vehicles”:  CHP units, Sheriff and City PD patrol vehicles, fire apparatus and EMS vehicles.  FSP and Traffic Management Team vehicles are not considered to be part of the Emergency Vehicle Subsystem.  The Emergency Vehicle Subsystem includes two-way communications to appropriate communications centers and other emergency vehicles.  The primary means to support these communications in Los Angeles is through agency owned radio systems.  Some emergency vehicles (generally fire and EMS) are equipped with automated vehicle location capability for monitoring by vehicle tracking and fleet management functions in the Emergency Management Subsystem.  Using these capabilities, the appropriate emergency vehicle to respond to each emergency is determined.  Route guidance capabilities within the vehicle (GPS-based displays) enable safe and efficient routing to the emergency.  In addition, the emergency vehicle may be equipped to support signal preemption through communications with the roadside subsystem.  Table 6‑2 REF _Ref30382384 \h 
 \* MERGEFORMAT  lists the functions for the Emergency Vehicle subsystem.
Table 6‑2 – Emergency Vehicle Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref

	On-Board EV En-route Support
	This Function provides capabilities that support safe and expedient arrival on the incident scene.  This package provides dispatch and routing information, tracks the vehicle, and preempts signals via short-range communication directly with traffic signal control equipment at the roadside.
	P/S agencies implement varying levels of this function
	-

	On-Board EV Incident Management Communications
	This Function provides a direct interface between the emergency vehicle and incident management personnel.
	Implemented by agencies that use Mobile Computer Terminals
	-



	


	

	
	
	
	


	
	
	
	

	
	
	
	


6.3 Traffic Management Subsystem

The Traffic Management Subsystem operates within Caltrans or local agency traffic management center or other fixed location.  This subsystem communicates with the Roadway Subsystem to monitor and manage traffic flow.  Incidents are detected and verified and incident information is provided to the Emergency Management Subsystem, travelers (through Roadway Subsystem Highway Advisory Radio and Dynamic Message Signs), and to third party information service providers.  The subsystem supports HOV lane management and coordination, road pricing, and other demand management policies that can alleviate congestion and influence mode selection.  The subsystem monitors and manages maintenance work and disseminates maintenance work schedules and road closures.  The subsystem also manages reversible lane facilities, and processes probe vehicle information.  The subsystem communicates with other Traffic Management Subsystems to coordinate traffic information and control strategies in neighboring jurisdictions.  This can be Caltrans-to-local agency or local agency-to-local agency.  It also coordinates with rail operations to support safer and more efficient highway traffic management at highway-rail intersections.  Table 6‑3 lists the functions for Traffic Management.
Table 6‑3 – Traffic Management Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref 

	Collect Traffic Surveillance
	This Function collects, stores, and provides electronic access to the traffic surveillance data.
	Caltrans ATMS2

UC PEMS

ATSAC
	ATSAC

IEN

	Highway-Rail Interface Traffic Management
	This function monitors highway-rail intersection (HRI) equipment at the roadside, which manages highway traffic.  Various levels of roadside equipment may be interfaced to, and supported by, this function to include standard speed active warning systems and high speed systems that provide additional information on approaching trains and detect and report on obstructions in the HRI.  This function remotely monitors and reports the status of this roadside equipment.  A two way interface supports explicitly status requests or remote control plan updates to be generated by this function.  Status may also be received periodically in the absence of a request or asynchronously in the event of a detected failure or other unsafe condition at the intersection.
	
	LACTCS

ACE IRSS

	TMC Freeway Management
	Control system for efficient freeway management, including integration of surveillance information with freeway road geometry and vehicle control such as ramp metering and CMS.  Interface to ATIS-related subsystems such as CMS and HAR for information dissemination to the public.
	Caltrans ATMS
	-

	TMC Incident Detection
	This Function provides the capability to traffic managers to detect and verify incidents and includes detectors and ATMS algorithms.  This capability includes analyzing and reducing the collected data from traffic surveillance equipment, including planned incidents, adverse weather and other hazardous conditions.
	Caltrans ATMS
	LACTCS

IEN

Caltrans

CT-NET

	Incident Dispatch Coordination and Communications
	This Function provides the capability for incident response planning to minimize secondary incidents and other adverse traffic impacts.  This function recommends resources required for incident management including proposing and facilitating the dispatch of emergency response and service vehicles as well as coordinating response with all appropriate cooperating agencies.
	
	IEN

ATSAC

	TMC Multi-Modal Coordination
	This Function provides the capability of signal control at the traffic management subsystem to provide signal priority for transit vehicles.
	ATSAC


	IEN
ATSAC

	TMC Regional Traffic Control
	This Function provides capabilities in addition to those provided by the TMC Basic Signal Control Function for analyzing, controlling, and optimizing area-wide traffic flow.  These capabilities provide for wide area optimization integrating control of a network signal system with control of freeway, considering current demand as well as expected demand with a goal of providing the capability for real-time traffic adaptive control while balancing inter-jurisdictional control issues to achieve regional solutions.  These capabilities are best provided using a Traffic Management Center (TMC) to monitor and manage freeway ramp meters and intersection traffic signals and software to process traffic information and implement traffic management measures (e.g., ramp metering, signalization, and traffic coordination between both local and regional jurisdiction).  The TMC shall be able to communicate with other TMCs in order to receive and transmit traffic information on other jurisdictions within the region.
	Caltrans ATMS

Caltrans CTNET

ATSAC


	IEN

Caltrans CTNET
ATSAC
CTNET

LAC TCS

	TMC Road Weather Monitoring
	This function assimilates current and forecast road conditions and weather information using a combination of weather service information and an array of environmental sensors deployed on and about the roadway.  The collected road weather information is monitored and analyzed to detect and forecast environmental hazards such as icy road conditions and dense fog.  This information can be used to more effectively deploy road maintenance resources, issue general traveler advisories, and support location specific warnings to drivers.
	Caltrans ESS
	-

	TMC Signal Control
	This Function provides the capability for traffic managers to monitor and manage the traffic flow at signalized intersections.  This capability includes analyzing and reducing the collected data from traffic surveillance equipment and developing and implementing control plans for signalized intersections.  Control plans may be developed and implemented that coordinate signals at many intersections under the domain of a single traffic management subsystem.  In advanced implementations, this package collects route-planning information and integrates and uses this information in predicting future traffic conditions and optimizing the traffic control strategy for these conditions.  These capabilities are achieved through real-time communication of logged routes from an Information Service Provider.  The planned control strategies can be passed back to the Information Service Provider so that the intended strategies can be reflected in future route planning.
	Caltrans CTNET

ATSAC
	IEN

ATSAC

Caltrans CTNET

	TMC Traffic Information Dissemination
	This Function provides the capability to disseminate incident related information to travelers, potential travelers, and private information service providers.  These capabilities shall be provided using a workstation type processor within a facility connected to traveler information providers by utilizing existing wireline links.
	
	IEN

ATSAC

Caltrans CTNET

	TMC Traffic Network Performance Evaluation
	This Function provides the capability to predict travel demand patterns to support traffic flow optimization, demand management, and incident management.  This Function requires the data collected by surveillance Functions as well as input from other management subsystems including the ISP Subsystem, Transit Management Subsystem.
	PEMS
	-

	Traffic Data Collection
	This function collects and stores traffic information that is collected in the course of traffic operations performed by the Traffic Management Subsystem.  This data can be used directly by operations personnel or it can be made available to other data users and archives in the region.
	PEMS
	IEN

ATSAC

Caltrans

CT-NET

LAC-TCS

	Traffic Maintenance
	This Function provides monitoring and remote diagnostics of field equipment to detect field equipment failures, issues problem reports, and tracks the repair or replacement of the failed equipment.
	Limited capability in CT ATMS
	IEN

LAC-TCS

	Rail Operations Coordination
	This equipment package provides strategic coordination between rail operations and traffic management centers.  It receives train schedules, maintenance schedules, and any other forecast events that will result in highway-rail intersection (HRI) closures from Rail Operations.  The provided information is used to develop forecast HRI closure times and durations that may be applied in advanced traffic control strategies or delivered as enhanced traveler information.  This equipment package includes the processing and algorithms necessary to derive HRI closure times and the communications capabilities necessary to communicate with rail operations and interface to the traffic control and information distribution capabilities included in other Traffic Management Subsystem equipment packages.
	MTA RIITS
	-

	TMC Environmental Monitoring
	This equipment package assimilates current and forecast road conditions and surface weather information using a combination of weather service provider information and an array of environmental sensors deployed on and about the roadway. The collected environmental information is monitored and presented to the operator. This information can be used to more effectively deploy road maintenance resources, issue general traveler advisories, and support location specific warnings to drivers. Other equipment packages process the collected information and provide decision support
	
	IEN

	TMC Reversible Lane Management
	This equipment package provides the capability for access and management of reversible lane facilities, including the direction of traffic flow changes during the day, especially between the peak hours and dedication of more lanes to the congestion direction during special events
	
	ATSAC

	TMC Work Zone Management
	This equipment package supports coordination with maintenance systems so that work zones are established that have minimum traffic impact. Traffic control strategies are implemented to further mitigate traffic impacts associated with work zones that are established.
	
	IEN



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	


	
	
	



	




	
	
	
	

	
	
	

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


6.4 Transit Management Subsystem

The transit management subsystem manages transit vehicle fleets and coordinates with other modes and transportation services.  It provides operations, maintenance, customer information, planning, and management functions for the transit property.  It spans distinct central dispatch and garage management systems and supports the spectrum of fixed route, flexible route, and paratransit services.  The subsystem's interfaces allow for communication between transit departments and with other operating entities such as emergency response services and traffic management systems.  This subsystem receives special event and real-time incident data from the traffic management subsystem.  It provides current transit operations data to other center subsystems.  The Transit Management Subsystem collects and stores accurate ridership levels and implements corresponding fare structures.  It collects operational and maintenance data from transit vehicles, manages vehicle service histories, and assigns drivers and maintenance personnel to vehicles and routes.  The Transit Management Subsystem also provides the capability for automated planning and scheduling of public transit operations.  It furnishes travelers with real-time travel information, continuously updated schedules, schedule adherence information, transfer options, and transit routes and fares.  In addition, the monitoring of key transit locations with both video and audio systems is provided with automatic alerting of operators and police of potential incidents including support for traveler activated alarms.

There are many transit properties in Los Angeles County, the largest being the Los Angeles County Metropolitan Transportation Authority (LACMTA) with approximately 2,400 buses and a Rail System under its jurisdiction.  Other large operators include the Long Beach Transit (LBT), Santa Monica’s Big Blue Bus (SMBBB), Foothill Transit, and Torrance Transit. There is intense activity in planning, procuring and deploying ITS projects amongst the transit agencies. ATMS stands for Advanced Transit Management Systems and is applied loosely to bundles of systems being deployed rather than trying to use local acronyms associated with each individual system. UFS is a regionally recognized acronym for the Universal Fare System. Los Angeles has a transit management project (MTA ATMS) that provides transit management services for the fixed route bus fleet currently under development. The MTA also has two bus priority projects. Metro Rapid Bus is operated by ATSAC using in-pavement loop detectors. Three additional corridors are being added. A second pilot project on Crenshaw Blvd. is using wireless LAN technology and is also expected to be expanded to further corridors. SMBBB is deploying: voice/data radios, AVL, APCs, CAD, IVR and advanced runcutting and scheduling. Antelope Valley Transit is planning to install a TranStar system, AVL, AVA and APC this project is listed as AVT ATMS.  Foothill Transit is planning to install a Fleet Management System, this project is designated as FT ATMS.  Southland Transit (ST ATMS) is planning to implement AVL on their fixed route and paratransit vehicles.  Torrance Transit is planning to implement scheduling software and a CAD/AVL, APCs, UFS, automated headsigns, video security, AVA, vehicle health monitoring, automated runcutting & scheduling, and passenger information systems; these projects are indicated as TT ATMS.  Long Beach Transit’s project (LBT ATMS) already has a significant CAD/AVL deployment and will implement additional passenger information elements.  Norwalk Transit (NT ATMS) will implement a CAD/AVA system.  Access Services Inc. (ASI AVL) operates paratransit within the region and has vehicle location data available. Santa Clarita Transit (SCT ATMS) is planning to implement an APTS including AVL, APC, AVA, CAD, and UFS for its fixed route services and advanced CAD plus AVL for its DAR/Paratransit service. Culver CityBus is planning on deploying: a new voice and data radio, CAD, AVL, APC, AVA, Video Security and vehicle health monitoring and UFS and automated runcutting and scheduling. LADOT already has AVL on the commuter bus fleet and will be extending it to its Dash downtown services together with APCs, AVA, vehicle health monitoring and passenger information systems.  SCRRA/Metrolink is deploying GPS for real-time train location with plans for passenger information improvements.  Table 6‑4 lists the functions for Transit Management.

Table 6‑4 – Transit Management Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS
Project X-Ref

	Transit Center Fixed Route Operations
	This Function enhances the planning and scheduling associated with fixed route transit services.  The package allows fixed-route services to develop, print, and disseminate schedules and automatically updates customer service operator systems with the most current schedule information.  Current vehicle schedule adherence and optimum scenarios for schedule adjustment shall also be provided.
	MTA ATMS

AVT ATMS

FT ATMS

TT ATMS

LBT ATMS

SCT ATMS

NT ATMS

CCB ATMS

SMBBB ATMS


	-

	Transit Center Information Services
	This function collects the latest available information for a transit service and makes it available to transit customers and to Information Service Providers for further distribution.  Customers are provided information at transit stops and other public transportation areas before they embark and on-board the transit vehicle once they are en route.  Information provided can include the latest available information on transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.  In addition to general service information, tailored information (e.g., itineraries) is provided to individual transit users.
	MTA ATMS

TT ATMS

LBT ATMS

SCT ATMS

CCB ATMS

FT ATMS

NT ATMS

SMBBB ATMS

MTA Trip Planner


	-

	Transit Center Multi-Modal Coordination
	This Function provides the transit management subsystem the capability to determine the need for transit priority on routes and at certain intersections and request transit vehicle priority at these locations.  It also supports schedule coordination between transit properties and coordinates with other surface and air transportation modes.
	MTA RIITS

LADOT/MTA Rapid Bus
	LAC-TCS

IEN

ATSAC

	Transit Center Paratransit Operations
	This Function provides the capability to automate the planning and scheduling, allowing improvements in paratransit routes and services to develop, printing and disseminating schedules, and automatically updating customer service operator systems with the most current schedule.  In addition, this Function provides the capability to assign drivers to routes in a fair manner while minimizing labor and overtime services, including driver preferences and qualifications, and automatically tracking and validating the number of work hours performed by each individual driver.  These capabilities shall be provided through the utilization of dispatch and fleet management software running on a workstation type processor.
	ASI

AVT ATMS

SCT ATMS

NT ATMS


	-

	Transit Center Security
	This Function provides the capability to monitor key transit locations and transit vehicles with both video and audio systems automatically alerting operators and police of potential incidents and supporting traveler-activated alarms.  The monitoring equipment shall also include capabilities to assist in responding to terrorist incidents.
	MTA ATMS

CCB ATMS

TT ATMS

NT ATMS

FT ATMS

SCT ATMS
	-

	Transit Center Tracking and Dispatch
	This Function provides the capabilities for monitoring transit vehicle locations and determining vehicle schedule adherence.  The Function shall also furnish users with real-time travel related information, continuously updated with real-time information from each transit system within the local area of jurisdiction, inclusive of all transportation modes, from all providers of transportation services, and provide users with the latest available information on transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents conditions, weather conditions, and special events.  This Function also supports the capability for two-way voice communication between the transit vehicle driver and a facility, two-way data communication between the transit vehicles and a facility.
	MTA ATMS

AVT ATMS

FT ATMS

TT ATMS

LBT ATMS

NT ATMS

ST ATMS

SCT ATMS

ASI AVL

SMBBB ATMS

CCB ATMS


	-

	Transit Garage Operations
	This Function automates and supports the assignment of transit vehicles and drivers to enhance the daily operation of a transit service.  It provides the capability to assign drivers to routes or service areas in a fair manner while minimizing labor and overtime services, considering driver preferences and qualifications, and automatically tracking and validating the number of work hours performed by each individual driver.
	
	-

	Transit Data Collection
	This function collects and stores transit information that is collected in the course of transit operations performed by the Transit Management Subsystem.  This data can be used directly by operations personnel or it can be made available to other data users and archives in the region.
	MTA ATMS

AVT ATMS

FT ATMS

LBT ATMS

SCT ATMS

SMBBB ATMS

CCB ATMS

TT ATMS

NT ATMS


	-

	Transit Load and Fare Management
	This function provides the capability to accept collected data required to determine accurate ridership levels and implement variable and flexible fare structures.  Support shall be provided for the traveler for use of a fare medium for all applicable surface transportation services, to pay without stopping, have payment media automatically identified as void and/or invalid and eligibility verified, and allow for third party payment.  In addition, capability to provide expansion into other uses for payment medium such as retail and telephone and for off-line billing for fares paid by agencies shall be supported.  This function also supports the capability for two-way voice communication between the transit vehicle driver and a facility, two-way data communication between the transit vehicles and a facility, sensor data to be transmitted from the transit vehicles to a facility, and data transmission from individual facilities to a central facility for processing/analysis if desired.  These capabilities shall be provided through a workstation type processor with GUI, high capacity storage, ride share software housed in a building with dialup lines and wireline telephone and require integration with an existing Transit Center Tracking and Dispatch function.
	MTA - UFS

SCT 

CCB

NT

FT

TT

LBT

SMBBB

Montebello
	-


	
	
	
	

	
	
	









	










	
	
	









	










	
	
	

	


	
	
	




	





	
	
	





	






	
	
	











	












	
	
	
	

	
	
	









	










	
	
	








	










6.5 Transit Vehicle Subsystem

This subsystem resides in a transit vehicle and provides the sensory, processing, storage, and communications functions necessary to support safe and efficient movement of passengers.  The Transit Vehicle Subsystem collects accurate ridership levels and supports electronic fare collection.  An optional traffic signal prioritization function communicates with the roadside subsystem to improve on-schedule performance.  Automated vehicle location functions enhance the information available to the Transit Management Subsystem enabling more efficient operations.  On-board sensors support transit vehicle maintenance.  The Transit Vehicle Subsystem also furnishes travelers with real-time travel information, continuously updated schedules, transfer options, routes, and fares.  Table 6‑5 lists the functions for the Transit Vehicle Subsystem.
Table 6‑5 – Transit Vehicle Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref

	On-Board Fixed Route Schedule Management
	This Function provides the capabilities for automated planning and scheduling, by collecting data for schedule generation.  Capability shall also be provided to automatically determine optimum scenarios for schedule adjustment.  This Function also supports the capability for two-way voice communication between the transit vehicle driver and a facility, two-way data communication between the transit vehicles and a facility, on-board safety sensor data to be transmitted from the transit vehicles to a facility, and data transmission from individual facilities to a central facility for processing/analysis if desired.
	MTA ATMS

AVT ATMS

FT ATMS

TT ATMS

LBT ATMS

NT ATMS

ST ATMS

SCT ATMS

SMBBB ATMS

CCB ATMS
	-

	On-Board Maintenance
	This Function provides the capability to use transit vehicle mileage data to automatically generate preventative maintenance schedules for each specific bus by utilizing vehicle tracking data and storing with a trip computer.  It also provides the capability for real-time condition monitoring on board the vehicle, and transmission of this information via two-way communication to the management center.
	MTA ATMS

CCB ATMS

TT ATMS

NT ATMS

LADOT

FT ATMS


	-

	On-Board Paratransit Operations
	This function forwards paratransit dispatch requests to the driver and forwards acknowledgements to the center.  It coordinates with, and assists the driver in managing multi-stop runs associated with demand responsive, flexibly routed transit services.
	ASI AVL

SCT ATMS

NT ATMS
	-

	On-Board Transit Information Services
	The Function furnishes en route transit users with real-time travel-related information.  Current information that can be provided to transit users includes transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events are provided.  In addition to tailored information for individual transit users, this function also supports general annunciation and/or display of general schedule information, imminent arrival information, and other information of general interest to transit users.
	MTA ATMS

AVT ATMS

FT ATMS

TT ATMS

LBT ATMS

NT ATMS

SCT ATMS

SMBBB ATMS

CCB ATMS
	-

	On-Board Transit Security
	This Function provides the capability to monitor the safety of transit vehicles using on-board safety sensors, processors, and communications from the prerequisite On-board Trip Monitoring Function.
	MTA ATMS

SCT ATMS

CCB ATMS

TT ATMS

NT ATMS

FT ATMS


	-

	On-Board Transit Priority
	This Function provides the capability for transit vehicles to request signal priority through short-range communication directly with traffic control equipment at the roadside.
	MTA /ATSAC Rapid Bus
	ATSAC
LAC-TCS

	On-Board Transit Trip Monitoring
	This Function provides the capabilities to support fleet management with automatic vehicle location and automated mileage and fuel reporting and auditing.  This package may also record other special events resulting from communication with roadside equipment.  This includes only the equipment on board the vehicle to support this function including the vehicle location devices such as GPS equipment, communication interfaces, a processor to record trip length, and the sensors/actuators/interfaces necessary to record mileage and fuel usage.
	Insufficient detail on projects available to assess.
	-


The above cross referencing of transit system plans, procurements and deployed systems by function represents a summary.  In some cases only partial implementation of the functions is to be expected or phased deployment of the functional capabilities.  It is recognized that many of the projects are in development and subject to change and modification of details.

6.6 Information Service Provider Subsystem

This subsystem collects, processes, stores, and disseminates transportation information to system operators and the traveling public.  The subsystem can play several different roles in an integrated ITS.  In one role, the ISP provides a general data warehousing function, collecting information from transportation system operators and redistributing this information to other system operators in the region and other ISPs.  In this information redistribution role, the ISP provides a bridge between the various transportation systems that produce the information and the other ISPs and their subscribers that use the information.  The second role of an ISP is focused on delivery of traveler information to subscribers and the public at large.  Information provided includes basic advisories, real time traffic condition and transit schedule information, yellow pages information, ride matching information, and parking information.  The subsystem also provides the capability to provide specific directions to travelers by receiving origin and destination requests from travelers, generating route plans, and returning the calculated plans to the users.  In addition to general route planning for travelers, the ISP also supports specialized route planning for vehicle fleets.  In this third role, the ISP function may be dedicated to, or even embedded within, the dispatch system.  Reservation services are also provided in advanced implementations.  The information is provided to the traveler through the Personal Information Access Subsystem, Remote Traveler Support Subsystem, and various Vehicle Subsystems through available communications links.  Both basic one-way (broadcast) and personalized two-way information provision is supported.  The subsystem provides the capability for an informational infrastructure to connect providers and consumers, and gather that market information needed to assist in the planning of service improvements and in maintenance of operations.  Table 6‑6 lists the functions for the Information Service Provider.
Table 6‑6 – Information Service Provider Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref

	Basic Information Broadcast
	This Function provides the capabilities to collect, process, store, bill, and disseminate traveler information including traveler, transit, ride matching, traffic, and parking information.  The traveler information shall include maintaining a database of local area services available to travelers with up-to-the-minute information and providing an interactive connectivity between sponsors and providers of services.  The transit information shall include the latest available information on transit routes and schedules, transit transfer options, transit fares, and real-time schedule adherence.  The traffic information shall include latest available information on traffic and highway conditions, and current situation information in real-time including incidents, road construction, recommended routes, current speeds on specific routes, current parking conditions in key areas, schedules for any current or soon to start events, and current weather situations.  This Function shall also provide users with real-time travel related information while they are traveling, and disseminate to assist the travelers in making decisions about transfers and modification of trips.  These capabilities shall be provided using equipment such as a fixed facility with a communications system such as a data Sub carrier multiplexing device.
	LA/Ventura ATIS

MTA RIITS


	IEN

	ISP Data Collection
	This function collects and stores traveler information that is collected in the course of operation of the ISP subsystem.  This data can be used directly by operations personnel or it can be made available to other data users and archives in the region.
	MTA Trip Planner

MTA/RIITS
	-

	Interactive Infrastructure Information
	This Function shall have as prerequisite the capabilities of the Basic Information Broadcast Function.  This Function augments the Basic Information Broadcast Function by providing the capabilities for interactive traveler information.
	LA/Ventura ATIS


	-

	Infrastructure Provided Yellow Pages and Reservations
	This Function shall have as prerequisite the capabilities of the Interactive Infrastructure Information Function.  In addition, this Function provides the capability to provide specific traveler information, such as Yellow Pages information, with reservation capabilities.
	
	-

	Infrastructure Provided Route Guidance
	This Function shall have as prerequisite the capabilities of the Interactive Infrastructure Information Function.  In addition, this Function provides the capability to provide specific directions to travelers by receiving origin and destination requests from travelers, generating route plans, returning the calculated plans to the users, and then potentially logging the route plans with Traffic Management Subsystem.  This additional capability shall be provided using equipment such as a workstation type processor and software for route planning and traffic measurements along with additional communications capabilities including dialup lines, PCS telephones, and wireless data transceivers.
	
	-

	Infrastructure Provided Route Guidance
	This Function shall have as prerequisite the capabilities of the Interactive Infrastructure Information Function.  In addition, this Function provides the capability to provide specific directions to travelers by receiving origin and destination requests from travelers, generating route plans, returning the calculated plans to the users, and then potentially logging the route plans with Traffic Management Subsystem.  This additional capability shall be provided using equipment such as a workstation type processor and software for route planning and traffic measurements along with additional communications capabilities including dialup lines, PCS telephones, and wireless data transceivers.
	
	



6.7 Personal Information Access Subsystem

This subsystem provides the capability for travelers to receive formatted traffic advisories from their homes, place of work, major trip generation sites, personal portable devices, and over multiple types of electronic media.  These capabilities shall also provide basic routing information and allow users to select those transportation modes that allow them to avoid congestion, or more advanced capabilities to allow users to specify those transportation parameters that are unique to their individual needs and receive travel information.  This subsystem shall provide capabilities to receive route planning from the infrastructure at fixed locations such as in their homes, their place of work, and at mobile locations such as from personal portable devices and in the vehicle or perform the route planning process at a mobile information access location.  This subsystem shall also provide the capability to initiate a distress signal and cancel a prior issued manual request for help.  Table 6‑7 lists the functions for Personal Information Access.
Table 6‑7 – Personal Information Access Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref

	Personal Basic Information Reception
	This Function shall provide the capability for travelers to interface with the ISP Subsystem Basic Information Broadcast Function and receive formatted traffic advisories including accurate traveling information concerning available travel options and their availability, and congestion information from their Personal Information Access Subsystem to include their homes, place of work, major trip generation sites, personal portable devices, and over multiple types of electronic media such as facsimile machines, portable AM/FM radios, and a pager processor.
	Private Sector Provided 
	-

	Personal Interactive Information Reception
	This Function shall provide the capability for travelers to interface with the ISP Subsystem Infrastructure Functions including the Interactive Infrastructure Information Function, and the Infrastructure Provided Route Selection, Yellow Pages and Reservation, and Dynamic Ridesharing Functions.  These capabilities shall be provided using the Personal Information Access Subsystem equipment such as cellular telephone, interactive TV, Personal Computer, and pager with alpha display using communication medium and equipment such as two-way radio, CATV, and wireless data transceivers.
	Private sector Provided 

	-

	Personal Location Determination
	This function determines current location information and provides this information to other functions that use the location information to provide various ITS services.
	Private Sector Provided
	-

	Personal Mayday Interface
	This Function shall provide the capability to initiate a distress signal and cancel a prior issued manual request for help using the Personal Information Access Subsystem.  This capability shall be provided using equipment such as a processor to automatically dial the Emergency Management Subsystem and provide location.
	Private Sector Provided (but interface to regional 9-1-1 centers not yet implemented)
	-

	Personal provider-Based Route Guidance
	This Function coordinates with an ISP-Based route planning service to select a suggested route plan that is tailored to the traveler's preferences.  Coordination may continue during the trip so that the route plan can be modified to account for new information.  Many equipment configurations are possible including systems that provide a basic route plan to the traveler as well as more sophisticated systems that can provide transition by transition guidance to the traveler along a multi-modal route plan.
	To be Private Sector Provided

(Telematics Service Providers)
	-

	Personal Autonomous Route Guidance
	This Function provides multi-modal route planning and transition by route guidance.  It provides autonomous route guidance in the absence of real-time information or factors information provided by the infrastructure into its route selection and guidance algorithms.  The function also includes those truly autonomous systems that are not configured to receive or process any external data.
	Private Sector Provided
	-



	
	
	

	

	
	
	
	


6.8 Remote Traveler Support Subsystem

This subsystem provides access to traveler information at transit stations, transit stops, other fixed sites along travel routes, and at major trip generation locations such as special event centers, hotels, office complexes, amusement parks, and theaters.  Traveler information access points include kiosks and informational displays supporting varied levels of interaction and information access.  At transit stops, simple displays providing schedule information and imminent arrival signals can be provided.  This basic information may be extended to include multi-modal information including traffic conditions and transit schedules along with yellow pages information to support mode and route selection at major trip generation sites.  Personalized route planning and route guidance information can also be provided based on criteria supplied by the traveler.  In addition to traveler information provision, this subsystem also supports public safety monitoring using CCTV cameras or other surveillance equipment and emergency notification within these public areas.  Fare card maintenance, and other features that enhance traveler convenience may also be provided at the discretion of the deploying agency.  Table 6‑8 REF _Ref93994300 \h 
 REF _Ref30382928 \h 
 \* MERGEFORMAT  lists the functions for Remote Traveler Support.
Table 6‑8 – Remote Traveler Support Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS
Project X-Ref

	Remote Basic Information Reception
	This Function shall provide the capability for travelers to interface with the ISP Subsystem Basic Information Broadcast Function and receive formatted traffic advisories including accurate traveling information concerning available travel options and their availability, and congestion information at the Remote Traveler Support Subsystem.
	LA/Ventura ATIS


	-

	Remote Interactive Information Reception
	This Function shall provide the capability for travelers to interface with the ISP Subsystem Infrastructure Functions including the Interactive Infrastructure Information Function, the Infrastructure Provided Route Selection, Yellow Pages and Reservation, and Dynamic Ridesharing Functions.  These capabilities shall be provided using the Remote Traveler Support Subsystem equipment such as interactive TV and kiosk using communication medium and equipment such as CATV and wireline and wireless data transceivers.
	
	-

	Remote Mayday Interface
	This Function provides the capability to report emergency and summons assistance.  The equipment includes a traveler interface that facilitates generation of a distress signal under duress and wireline communications that carries this distress signal and allows follow-up verification and determination of the nature of the emergency and the required response.  This function notifies either the Emergency Management or Transit Management Subsystem depending on the implementation.
	Private Sector Provided
	-

	Remote Transit Information Services
	The Function furnishes transit users with real-time travel-related information at transit stops, multi-modal transfer points, and other public transportation areas.  It provides transit users with the latest available information on transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.  In addition to tailored information for individual transit users, this function supports general annunciation and/or display of imminent arrival information and other information of general interest to transit users.
	LBT ATMS

SMBBB ATMS

CCB ATMS

Glendale Beeline
	-

	Secure Area Monitoring
	This Function provides the capability to monitor the safety of transit users at Remote Traveler Subsystem locations.  It collects surveillance images and data and relays this information back to the Transit Management Subsystem.
	
	-



	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	




	
	
	

	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	



	

	
	
	
	


6.9 Roadway Subsystem

This subsystem includes the equipment distributed on and along the roadway, which monitors and controls traffic.  Equipment includes highway advisory radios, dynamic message signs, cellular call boxes, CCTV cameras, and video image processing systems for incident detection and verification, vehicle detectors, traffic signals, grade crossing warning systems, and freeway ramp metering systems.  This subsystem also provides the capability for emissions and environmental condition monitoring including weather sensors, pavement icing sensors, fog etc.  HOV lane management and reversible lane management functions are also available.  Intersection collision avoidance, curve warning, and speed warning functions are provided by determining the onset or existence of hazardous conditions and sending appropriate warnings and/or control actions to the approaching vehicles.  Table 6‑9 lists the functions for the Roadway Subsystem.
Table 6‑9 – Roadway Functional Descriptions
	Function
	Functional Description
	RIITS

Project X-Ref
	AITS

Project X-Ref 

	Roadside Data Collection
	This function collects traffic, road, and environmental conditions information for use in transportation planning, research, and other off-line applications where data quality and completeness take precedence over real-time performance.  This function includes the sensors, supporting roadside infrastructure, and communications equipment that collects and transfers information to a center for archival.
	PEMS


	-

	Roadside Signal Priority
	This Function shall provide the capability to receive vehicle signal priority requests and control roadside signals accordingly.
	LADOT ATSAC
	ATSAC
LAC-TCS

CT-NET

	Roadway Basic Surveillance
	This Function provides the capabilities to monitor traffic flow in major intersections and on main highways for urban areas and to monitor road conditions using fixed equipment such as loop detectors and wireline communication.
	ATMS

CTNET

ATSAC
	IEN

ATSAC

	Roadway Environmental Monitoring
	This Function measures environmental conditions and communicates the collected information back to a center where it can be monitored and analyzed.  A broad array of general weather and road surface information may be collected.  Weather conditions that may be measured include temperature, wind, humidity, precipitation, and visibility.  Surface and sub-surface sensors can measure road surface temperature, moisture, icing, salinity, and other measures.  Air quality monitoring can include point monitoring of individual vehicles as well as general monitoring of standard air quality measures.
	Caltrans Existing
	-

	Roadway Freeway Control
	Ramp meters, CMS, and other freeway control devices that will control traffic on freeways.
	ATMS
	-

	Roadway Incident Detection
	This Function provides incident detection capability to reside at the roadside.  For example, advanced CCTVs with built-in incident detection algorithms would allow the actual detection function to be roadside rather than transmitting images to a center for visual or automated detection.
	
	-

	Roadway Intersection Collision Warning
	This Function provides the capability to determine the probability of a collision in the intersection and send appropriate warnings and/or control actions to the approaching vehicles using a short-range interface.  This Function also provides the capability that the traffic control signals provide signal indication information to the vehicles using a short-range interface and the vehicle performs the determination of the probability of collision in the intersection.  This package covers intersections between vehicles and railroad at grade crossings.
	
	-

	Roadway Signal Control
	This Function provides the capabilities to control traffic signals at major intersections and on main highways in urban areas.  This Function is generally constrained to a single jurisdiction.
	CTNET 

ATSAC
	CT-NET
ATSAC

LAC-TCS

	Roadway Hazard Warning System
	This Function provides the capability to detect the existence or onset of a hazardous condition in the roadway or by vehicles traveling the roadway and sends appropriate signals to a static or dynamic sign to inform motorists of the hazardous condition in real-time.  
	
	-

	Roadway Traffic Information Dissemination
	This Function provides the roadside elements of traffic information dissemination including DMS and HAR.
	ATMS

ATSAC
	LAC-TCS
ATSAC

CT-NET

	Standard Rail Crossing
	This Function manages highway traffic at highway-rail intersections (HRIs) where operational requirements do not dictate advanced features (e.g., where rail operational speeds are less than 80 miles per hour).  Either passive (e.g., the cross buck sign) or active warning systems (e.g., flashing lights and gates) are supported depending on the specific requirements for each intersection.  These traditional HRI warning systems may also be augmented with other standard traffic management devices.  The warning systems are activated on notification by interfaced wayside equipment of an approaching train.  The equipment at the HRI may also be interconnected with adjacent signalized intersections so that local control can be adapted to highway-rail intersection activities.  Health monitoring of the HRI equipment and interfaces is performed; detected abnormalities are reported through interfaces to the wayside interface equipment and the traffic management subsystem.
	
	ACE
ATSAC

	Advanced Rail Crossing
	This function manages highway traffic at highway-rail intersections (HRIs) where operational requirements demand advanced features (e.g., where rail operational speeds are greater than 80 miles per hour).  It includes all capabilities from the Standard Rail Crossing function and augments these with additional safety features.  The active warning systems supported by this market package include positive barrier systems that preclude entrance into the intersection when the barriers are activated.  Like the Standard package, the HRI equipment is activated on notification by wayside interface equipment that detects, or communicates with the approaching train.  In this function, the wayside interface equipment also provides additional information about the arriving train so that the train's direction of travel, its estimated time of arrival, and the estimated duration of closure may be derived.  This enhanced information may be conveyed to the driver prior to, or in context with, warning system activation.  This function also includes detection capabilities that enable it to detect an entrapped or otherwise immobilized vehicle within the HRI and provide an immediate notification to the wayside interface equipment and traffic management.
	
	-



6.10 Archived Data Management Subsystem

The Archived Data Management Subsystem collects, archives, manages, and distributes data generated from ITS sources for use in transportation administration, policy evaluation, safety, planning, performance monitoring, program assessment, operations, and research applications.  The data received is formatted, tagged with attributes that define the data source, conditions under which it was collected, data transformations, and other information (i.e. meta data) necessary to interpret the data.  The subsystem can fuse ITS generated data with data from non-ITS sources and other archives to generate information products utilizing data from multiple functional areas, modes, and jurisdictions.  The subsystem prepares data products that can serve as inputs to Federal, State, and local data reporting systems.  This subsystem may be implemented in many different ways.  It may reside within an operational center and provide focused access to a particular agency's data archives.  Alternatively, it may operate as a distinct center that collects data from multiple agencies and sources and provides a general data warehouse service for a region.  Table 6‑10  REF _Ref30383038 \h 
 \* MERGEFORMAT lists the functions for Archived Data Management.
Table 6‑10 – Archived Data Management Functional Descriptions
	Function
	Functional Description
	RITTS

Project X-Ref
	AITS
Project X-Ref

	ITS Data Repository
	This equipment package collects data and data catalogs from one or more data sources and stores the data in a focused repository that is suited to a particular set of ITS data users.  This equipment package includes capabilities for performing quality checks on the incoming data, error notification, and archive-to-archive coordination.  This equipment package supports a broad range of implementations, ranging from simple data marts that collect a focused set of data and serve a particular user community to large-scale data warehouses that collect, integrate, and summarize transportation data from multiple sources and serve a broad array of users within a region.
	PEMS
	

	Traffic and Roadside Data Archival
	This equipment package collects and archives traffic, roadway, and environmental information for use in off-line planning, research, and analysis.  The equipment package controls and collects information directly from equipment at the roadside, reflecting the deployment of traffic detectors that are used primarily for traffic monitoring and planning purposes rather than for traffic management.
	PEMS
	

	Virtual Data Warehouse Services
	This equipment package provides capabilities to access "in-place" data from geographically dispersed archives and coordinate information exchange with a local data warehouse.  While many of the functions performed by this equipment package are similar to the functions inherent in other archived data management subsystem equipment packages (e.g. data management, fusion, analysis) this equipment package also provides the specialized publishing, directory services, and transaction management functions associated with coordinating remote archives.  In addition, this equipment package performs functions on an as-needed basis, thereby negating the need to maintain the comprehensive set of data from the remote archives in the local data warehouse.
	PEMS
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7.0 Information Flows and Interface Requirements

In the context of the Los Angeles Regional ITS Architecture, information flows will be interpreted as “architecture flows” as defined in the National ITS Architecture.  These flows are high-level data exchange requirements between physical elements of the architecture, i.e. the architecture subsystems.  As shown in the previous section, these subsystems include the major functional areas of Management Centers, Roadway Devices, Vehicles, and Personal Access.  The data in these flows is carried by the architecture interconnects, or communications networks supporting ITS.  These networks have been established as:

· Wireline networks – networks supporting fixed elements of the architecture (centers and roadway devices).  These networks include the Internet, public agency-owned fiber optic networks, signal interconnect networks, and the like.  In Los Angeles County these include the Caltrans fiber optic network, LADOT’s fiber network, various rail fiber networks and leased services.

· Wide Area Wireless networks – public and private networks that support both fixed and mobile elements of the architecture.  These networks can support mobile access to the Internet.  Wide area wireless networks also include “private” radio systems (as seen by the Federal Communications Commission) such as law enforcement trunked radio systems, transit fleet radio systems, etc.  In Los Angeles this includes a number of systems for public safety, transit, public works, and Caltrans use.  This category also includes common carrier facilities such as cellular and Personal Communications Systems (PCS).

· Dedicated Short-Range Communications networks – networks primarily serving communications between roadway devices and vehicles.  These networks include, for example, emergency vehicle preemption and transit vehicle signal priority treatments through direct vehicle to signal controller communications.  DSRC is not implemented or planned in Los Angeles County.

· Vehicle-to-Vehicle networks – networks that support advanced vehicle control applications such as the Automated Highway System as well as vehicle-to-vehicle communications used by public safety and transit agencies.

New types of networks are expected to appear in the relatively short term including high-speed wireless data networks, both short-range and longer-range, for wireless Internet access and other data exchange applications.

Other communications systems that support ITS applications include local area networks (LAN’s) that are typically used within modal management centers, such as a freeway management system running in a Caltrans TMC.  These internal networks typically support single systems like Advanced Traffic Management Systems (ATMS) that include components such as applications servers, database servers, and operator workstations.

Connectivity between physical architecture subsystems is greatly facilitated by the use of standard interfaces, or means of connecting to a network on one side, and to physical components on the other side.  One of the best-known interface standards is the RS-232C standard for connecting low data rate computing elements to communications devices such as modems.  The RS-232C standard includes such mundane details as the electrical signal format (how “1’s” and “0’s” are formed), pin-out definitions for standard 9-pin and 25-pin connectors, and the meaning of signals on each pin (communications protocol).  Other standard interfaces run the gamut from the means to encode analog video signals into a digital signal to the means to exchange high-level data between dissimilar transportation management centers (e.g. a freeway management center and a transit management center).  In Section 8.0, the subject of standards and their use in ITS applications is covered in detail.

7.1 Information Flows

This section summarizes the types of data needed by various classes of agencies in the Los Angeles region and the expected source of the data.  The physical connectivity to move this data from one agency to another is covered in Section 7.2.

7.1.1 Transit

7.1.1.1 LACMTA Rail Operations

Table 7‑1 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑1 – Data Integration Requirements for LACMTA Rail Operations

	Transportation Data
	Update Frequency
	Source

	Joint Control Center with LACMTA Bus Operations
	Various
	LACMTA Bus Operations

	Arterial CCTV Camera Video
	Real-time
	City and County Agencies 

	Arterial CCTV Camera Control
	Real-time
	City and County Agencies 

	Train Loop Detector Data
	Real-time
	City and County Agencies 

	Freeway Traffic Congestion Levels 
	Periodic
	Caltrans District 7 TMC

	Freeway Events
	Aperiodic
	Caltrans District 7 TMC

	Weather
	Periodic
	Weather Service

	AP Wires
	Aperiodic
	News


7.1.1.2 LACMTA Bus Operations

Table 7‑2 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑2 – Data Integration Requirements for LACMTA Bus Operations

	Transportation Data
	Update Frequency
	Source

	Co-location with LACMTA Rail Operations
	Various
	LACMTA Rail Operations

	Arterial CCTV Camera Video
	Real-time
	LAX Airport TOC

	Arterial CCTV Camera Video
	Real-time
	City and County Agencies 

	Train Schedules
	Aperiodic
	Metrolink

	Train Arrival Times
	Periodic
	Metrolink

	Train Locations
	Periodic
	Metrolink

	Freeway Traffic Congestion (Station Level)
	Periodic
	Caltrans District 7 TMC

	Freeway Events
	Aperiodic
	Caltrans District 7 TMC

	Arterial Traffic Congestion Levels
	Periodic
	City and County Agencies

	Bus Schedules
	Real-time
	All Transit Operators in LA Co. to extent available


7.1.1.3 Long Beach Transit

Table 7‑3 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑3 – Data Integration Requirements for LBT

	Transportation Data
	Update Frequency
	Source

	Bus Schedules
	Aperiodic
	LACMTA

OCTA

LADOT Transit

Torrance Transit

Greyhound

	Bus Arrival Times
	Periodic
	LACMTA

OCTA

LADOT Transit

Torrance Transit

Greyhound

	Bus Locations
	Periodic 
	LACMTA

OCTA

LADOT Transit

Torrance Transit

Greyhound

	Train Schedules
	Aperiodic
	Amtrak

	Train Arrival Times
	Periodic
	Amtrak

	Train Locations
	Periodic 
	Amtrak


7.1.1.4 Santa Monica’s Big Blue Bus 

Table 7‑4 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑4 – Data Integration Requirements for SMBBB

	Transportation Data
	Update Frequency
	Source

	Co-location with City of Santa Monica Traffic Control Center
	Various
	City of Santa Monica 

	Arterial Traffic Flow Conditions
	Periodic
	City of Santa Monica 


7.1.1.5 Other Transit Agencies 

Table 7‑5 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.  This section includes transit operators such as Foothill Transit, Torrance Transit, and Santa Clarita Transit.

Table 7‑5 – Data Integration Requirements for Other Transit Agencies

	Transportation Data
	Update Frequency
	Source

	Bus Schedules
	Aperiodic
	Various

	Bus Arrival Status
	Periodic
	Various

	Bus Locations
	Periodic
	Various

	Arterial Events 
	Aperiodic
	Various


7.1.2 Emergency Services Agencies

As with data availability, the needs assessment activity involving Emergency Service agencies yielded the same basic types of data integration requirements.  Table 7‑6 lists the types of transportation data that is planned to be available to external systems from these agencies.

Table 7‑6 – Data Integration Requirements for Emergency Services Agencies

	Transportation Data
	Update Frequency
	Source

	Freeway Unplanned Events (terrorist, disaster, weather)
	Aperiodic
	Public Safety Agencies

	Freeway Planned Events (lane closures)
	Aperiodic
	Caltrans District 7

	Arterial Unplanned Events (terrorist, disaster, weather)
	Aperiodic
	Public Safety Agencies

	Arterial Planned Events (lane closures)
	Aperiodic
	City and County Agencies

	Response Status 
	Aperiodic
	Public Safety Agencies

	Bus Locations (during emergencies)
	Aperiodic
	Transit Operators

	Train Locations (during emergencies)
	Aperiodic
	Rail Operators

	Freeway CCTV Camera Video
	Real-time
	Caltrans District 7

	Arterial CCTV Camera Video
	Real-time
	City and County Agencies

	Historical Traffic Data
	Aperiodic
	Caltrans District 7

City and County Agencies


7.1.3 Ports and Airports

7.1.3.1 LAX Airport

Table 7‑7 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑7 – Data Integration Requirements for LAX Airport

	Transportation Data
	Update Frequency
	Source

	Freeway Traffic Congestion Levels
	Periodic
	Caltrans District 7

	Freeway CCTV Camera Video
	Real-time
	Caltrans District 7

	Arterial Traffic Congestion (around airport)
	Periodic
	LADOT ATSAC

	Train Schedules
	Aperiodic
	LACMTA Metro Green Line

	Train Arrival Times
	Periodic
	LACMTA Metro Green Line

	Train Locations
	Periodic
	LACMTA Metro Green Line

	Bus Schedules
	Aperiodic
	LACMTA Bus Operations

	Bus Arrival Times
	Periodic
	LACMTA Bus Operations

	Bus Locations
	Periodic
	LACMTA Bus Operations


7.1.3.2 Port of Long Beach

Table 7‑8 lists the types of data needed to facilitate inter-agency cooperation as requested during needs assessment activities.

Table 7‑8 – Data Integration Requirements for Port of Long Beach

	Transportation Data
	Update Frequency
	Source

	Freeway Traffic Congestion Levels
	Periodic
	Caltrans District 7

	Arterial Traffic Congestion (around port)
	Periodic
	LADOT ATSAC


7.2 Interface Requirements

To address interface requirements, Figure 7‑1 through Figure 7‑7 provide tailored architecture interconnect diagrams for LA County Regional ITS applications.
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Figure 7‑1 – Los Angeles County – Communications Interconnect Diagram
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Figure 7‑2 – Incident Management Architecture Flows
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Figure 7‑3 – Traffic Management Architecture Flows
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Figure 7‑4 – Transit Management Architecture Flows
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Figure 7‑5 – Transit Traveler Information and Basic Advanced Traveler Information Architecture Flows
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Figure 7‑6: Advanced ATIS Architecture Flows
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Figure 7‑7 – Emergency Management Architecture Flow
7.3 Use of the Turbo Architecture Tool

An inventory included in Appendix A, has been created using the National Architecture “Turbo Architecture Tool”.  This tool allows the development of customized architecture showing both interconnects and the types of data flows that can be exchanged between sub-systems.  The tool is a useful resource and can be used to help facilitate discussions about the potential of new proposed projects to generate data exchange possibilities.  Figure 7‑8 through Figure 7‑12 are example illustrations. The first two examples depict the RIITS partner agencies showing first their interconnect diagram and secondly the data flows associated with those interconnects. The second set of example diagrams is for illustration purposes only and depicts scenario examples for interconnects. For each interconnect the status is indicated. In this context existing means that the systems exist and therefore the potential connections can be made.  Planned refers to system elements that are only planned and which therefore currently lack the potential to be connected. The Tool is particularly useful when planning new ITS deployments and for investigating their potential. The use of the Tool diagrams for this purpose is a good starting point for discussions. It can also be used for the detailed mapping of project data flows. It is intended that this resource should be made available to stakeholder agencies through the architecture maintenance activities.  Those agencies wishing to procure and use the Turbo Architecture software will be free to do so and the inventory base data files can be made available to them. They would then be free to explore potential interconnects and flows as appropriate to their project needs. Agencies with fewer resources may seek the help of the Regional Architecture team. The frequency with which the database will be updated is a matter for discussion in the context of the maintenance activities.

Figure 7‑8 – RIITS Partners Interconnect Diagram
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Figure 7‑9 – RIITS Partners Flow Diagram
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Figure 7‑10 – LACMTA Bus and rail Interconnects Linking Security, Media and LADOT
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Figure 7‑11 – Ports of Long beach & Los Angeles Interconnects of Relevance to Emergencies
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Figure 7‑12 – Transit System Interconnects Including Emergency Services


7.4 Applying the Regional Architecture

In the course of discussing the Los Angeles County Regional Architecture in workshops with transit operators, many questions arose with regard to what it would mean to apply the architecture to transit projects.  The following is a discussion of the Systems Engineering process applied to the development of a project architecture indicating how the Regional Architecture could be considered.

[image: image14]
Concept of Operations Development

The Concept of Operations provides a user-oriented view of the proposed new system.  The Concept of Operations documents how users will interact with the system and identifies user’s roles.  

Regional Architecture Considerations:
The Regional Architecture identifies the types of systems that other agencies are deploying within the region.  The regional architecture also identifies operational scenarios that indicate how information from various agencies and systems can be shared and utilized to manage transportation.  During the Concept of Operations development for the project, it is recommended that the information available from other agencies be considered and included in the projects Concept of Operations as appropriate.  The scenarios in Section 4.0 of this document can provide a starting point for tailoring to the specific agencies and roles identified for your specific project.  

Requirements Analysis

Requirements definition is the process by which the needs of the client are translated into a clear, detailed specification of the specific functions the system will perform.   The requirements document what information is gathered by a system, how that information is used, and the information that will be available from a system.  

Regional Architecture Considerations:

The Regional Architecture documents the types of data and the capabilities of the existing systems within the region.  These requirements can be used as a starting point for the Project Requirements.  Interagency agreements that are required to facilitate the coordination should be identified.  

High Level Design

During this phase, system architecture is designed.  The system architecture identifies the hardware, software and supporting items necessary to implement the project.  All internal and external interfaces are defined.

Regional Architecture Considerations:

The external agency interfaces and data exchange requirements identified in the concept of operations should be described in the High Level Design for the project.  The High Level Design should depict which of the project components will interface with external agencies and the type of data that will be exchanged.  The High Level Design should address the ITS standards that will be utilized when implementing the project.  While a subsequent project may continue the integration with other agencies through the regional architecture, it is strongly encouraged that consideration for outside agencies be included in the High Level Design to facilitate the future implementation.  

Detailed Design

During the detailed design phase, additional details are identified for each component identified in the system architecture.  Sufficient detail should be provided to enable implementation.  The following should be included for each component:

· Functional, object-oriented, or schematic design diagrams as appropriate

· Descriptions of all user input, system output, and input/output files 

· Functional and procedural descriptions of each component

· Descriptions of all internal interfaces among components.

Regional Architecture Considerations:

The external agency interfaces and data exchange requirements identified in the High Level Design should be further detailed to indicate more precisely the data to be exchanged, the allowable values of the data, the methods to update the data as conditions change, and notification methods that new data is available.  In addition, how the data from other agencies should be designed in detail.  For example, if an alarmed bus state will trigger an alert for an emergency response agency the criteria identifying the types of alarms that trigger the alert, the types of alerts, and any information to be relayed should be identified.  The details regarding the physical connections between the agencies should be defined.  Drafts of the required interagency agreements should be prepared and reviewed.  Section 5 of this document provides agreement templates and agreements from other agencies that can be used as starting points.

Implementation 

The implementation (code, unit testing, construction, installation and integration) phase involves evolving the detailed design into the functioning components.   

Regional Architecture Considerations:

Implement and unit test the external agency interfaces according to the detailed design.  Install and test the communications network between agencies. 

Integration and Testing

As functional pieces of the system are completed, integrating and testing of combined components can begin.  Functional components of the system are incrementally combined until the entire system functionality is achieved.  During the system testing phase, the functionality of the completely integrated system is validated by testing the end-to-end capabilities to verify that the system requirements have been met. 

Regional Architecture Considerations:

Integrate and system test the external agency interfaces and verify that the system requirements have been met.  The RIITS project will develop test tools to facilitate testing of regional interfaces.  See RIITS.net for additional details.

System Verification

System verification consists of validating the system by an independent test team to ensure that the system meets the system requirements. Testing by an independent team (one that does not have the developers' preconceptions about the functioning of the system) provides assurance that the system satisfies the intent of the original requirements. The tests to be executed are specified in the acceptance test plan and procedures that are based on the system requirements. 

Regional Architecture Considerations:

Verify the system functionality according to the acceptance test plan.  Interagency agreements should be finalized and copies provided for inclusion in the Regional Architecture document.  

Maintenance and Operation

At the end of acceptance testing, the system becomes available for operations and begins the maintenance phase.   The activities conducted during the maintenance and operation phase are highly dependent on the type of system involved. 
Regional Architecture Considerations:

If an agency is to become a contributor of regional information it is of the utmost importance that they agree to maintain their systems and budget accordingly so that others may rely on them.  In the event that the systems are to be changed or updated, this information needs to be communicated to the change management team for the regional architecture. More information on this topic is available on the RIITS website. 

7.4.1 Applying the Regional Architecture – A Transit System Example

To illustrate the application of Regional Architecture we consider the example of Culver City Bus whose staff are currently planning a significant transit ITS project. This project has completed the needs assessment phase and is currently documenting the system requirements.  Below we discuss: Needs Assessment, How the Project Fits Into the Regional Architecture and Maintaining Consistency with the Regional Architecture 

Culver City Bus began with their needs assessment, which identified the following components:

1. Needs Assessment


· Voice and data radios

i. Interface with existing Culver City trunked voice radio system shared with Police, Fire and public works

ii. New data radio system for Culver City Bus

· Computer aided dispatch

i. AVL map display

ii. Bus status display

iii. To aid in incident management

iv. Improve information management

· Automated vehicle location

i. GPS base with differential correction

ii. Enable route schedule adherence data

iii. Aid in incident management

· Automated passenger counters

i. Count boarding and alighting at each stop

ii. Use data directly for NTD reports

iii. Use data to optimize routes

· Automated voice annunciation

i. Make automatic stop announcements

ii. Use highly visible LED signs

iii. Meet ADA requirements

· Road supervisor system

i. Use the voice and data communications

ii. The AVL tracking

iii. Mobile data computer

iv. Dispatch from the field

· Video security system

i. Improve passenger and operator safety

ii. Store data onboard for later wireless download

· Traveler information system

i. Bus stop electronic signs

ii. Transit Center Monitor

iii. Web page interface

· Vehicle health monitoring

i. Automatically transmits mechanical alarms

ii. Automatic download of vehicle health data

iii. Trend analysis to reduce failures

Future additional components were also identified as: provision for bus signal priority, an interface to the regional UFS and an interface to the RIITS network for exchange of data with other transit partners. 

Figure 7‑13 indicates conceptually how the internal systems could connect. (This does not represent the exact system to be procured it is for the purposes of illustration only.)  Under (1) the runcutting and scheduling information is downloaded to the Computer Aided Dispatch system.  The two-way flow indicates the means by which actual performance data can be fed back into the runcutting and scheduling system to enhance its operation with historical data.  The CAD system interfaces with the transit vehicles downloading the runcutting and schedule data, which can enable the automated log on and the Automated Vehicle Annunciation. Data flow (2) illustrates the Automated Vehicle Location (AVL) which tracks location allowing schedule adherence to be monitored and automated passenger counters to relate their counts by time, location, route and direction. The on-board video system records incidents for future retrieval.  All these data can be regularly uploaded to the central system.  The driver of the vehicle has both voice and data communication available indicated by (3).  The UFS handles multiple forms of payment and downloads data to a central facility or network (not shown) as indicated by (4). The CAD system shows interfaces to a customer information system incorporating an Interactive Voice Response (IVR) System that can be configured to carry real time location data for buses as well as the static schedule data. The road supervisor is in direct communication with both the vehicles and central dispatch as shown by (5). The transit vehicle itself is also being tracked to monitor mechanical health as illustrated under (6) it can communicate with both maintenance and the central system.  Finally the CAD central system data can be communicated to customer information interfaces such as dynamic message signs and Web pages.

2. Evaluate How the Project Fits Into the Regional Architecture

How then should this project fit into the Regional Architecture?

Figure 7‑13 also shows the consideration of interfaces to external partners for the purposes of data sharing which is at the heart of the vision of the regional architecture.  Receiving data from other data sources can be facilitated via the RIITS network, which can run as a PC based browser in the Transit Management center on any Internet enabled computer.  If the field supervisor has a wireless Internet connection the RIITS browser can also be run on that machine.  Culver City has transit interchanges with the MTA, Santa Monica Big Blue Bus and Torrance Transit.  As data for these agencies become available on RIITS they will be of special value for traveler information purposes and inter-agency service coordination improvements.  Those same agencies will also benefit if Culver City data, when available, can be exported to the RIITS network.  An interface to the future Culver City CAD system will need to be created to allow data to be exported to other systems.  This conceptual design does not indicate the nature of the data to be available.  As plans advance decisions could be taken as to which data can and should be exchanged.  This is within the control of each participating agency. It should be noted that other partners and data exchanges could be developed over time as the usefulness of the data emerges. Emergency services responding to incidents that involve transit vehicles are one such example.

It should be noted that the Los Angeles Regional Architecture places no particular requirements on the choice of systems internal to the City or the standards that they utilize.  This allows agencies maximum freedom of choice with regard to utilizing vendor products and systems.  As discussed in the next chapter the use of open architecture and maturing standards for the transit industry when procuring new systems is encouraged and will enhance the ability of agencies to operate their systems efficiently and plan for expansion of ITS elements.  The Los Angeles Regional Architecture comes into the picture as projects mature to a point where they wish to exchange data.  Figure 7‑13 indicates a concept of operations in which at a future point Culver City would like to receive data from the RIITS network to help their own operations.  The agencies were identified as being the first priorities for Culver City.  If Culver City later wishes to partner and reciprocate with information for their neighboring agencies in the future, they will then need to budget support for the creation of an interface from their system to the network.

3. Maintaining Consistency with the Regional Architecture

The Regional Architecture will change and mature over time and allowance has been made for this through change management activities.  At regular intervals, regional transit agencies will be asked to participate in events to discuss these issues and to submit updated descriptions of their planned and existing projects.  Keeping the list of planned projects up to date is an essential feature of architecture maintenance.  Agencies will find it in their best interests to continue to participate in these activities.
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7.5 Arterial Interconnects and Information Flows
This section presents the Interconnect and Flow diagrams that have been developed for the Los Angeles County AITS.  Interconnect diagrams are less detailed than Information Flow diagrams.  The Arterial ITS Interconnect diagrams depict how a particular element in the AITS Architecture interconnects to other elements in the AITS Architecture.  Figure 7‑14 presents a sample Los Angeles County AITS Interconnect diagram for the planned IEN Corridor server.
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Figure 7‑14 – Sample Los Angeles County AITS Interconnect Diagram

Based on Figure 7‑14, the following systems have been identified to have connections to the “IEN Corridor Server – 3 – Planned” element.  The planned connection is signified by a dashed line.
· TCS – 3 – Planned

· IR/RIS – ACE – Existing

· IEN Workstation – 1- Planned

· Countywide Signal Priority System – METRO – Existing

· TCS – 3 – Existing

· IEN Workstation – 2B – Planned

· IEN Regional Server – 3 – Planned

· IEN Corridor Server – 3 – Existing

· ATSAC/ATCS – LADOT – Existing
· Dashed lines represent planned connections
The Information Flow diagrams represent the next higher level of detail to the Interconnect diagram.  It includes the Flows or type of information that are exchanged among specific systems or elements.  Figure 7‑15 is a sample Los Angeles County AITS information Flow Diagram.  This diagram details the information exchange among the systems that are connected to each other.  

For example, the “ATIS Field Equipment – 3 – Existing” system is sending the “roadway information system status” information to the Traffic Control System (TCS) “TCS – 3 – Planned” system. The “TCS – 3 – Planned” sends “safeguard system control” information to “AITS Filed Element – 3 - Existing”.  Note that solid lines represent existing Information Flows (data transmitted today), and dashed lines illustrate possible or future Information Flows.
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Figure 7‑15 – Sample Los Angeles County AITS Flow Diagram

The complete set of the Los Angeles County AITS Interconnect and Flow Diagrams are included in Appendix I.  These diagrams are organized by stakeholder.  For each stakeholder, the interconnect diagram for a system is followed by the Flow diagrams for that Interconnect.


8.0 Identification of Desired Standards

ITS standards are important for the following reasons:

· They have the potential to reduce capital and operating costs i.e. they can increase the benefit/cost ratio of technology;

· They increase flexibility i.e. offer plug and play capability;

· They allow for future expansion;

· They can help reduce technology deployment time;

· Allow evolutionary deployment to proceed smoothly;

· Reduce risk;

· Enable coordinated operations; and,

· Assist in meeting future funding eligibility requirements.

Individual project architectures require consideration of the relevance of standards and the state of their maturity for application.   Section 8 provides an overview of the current status of ITS Standards, the Standards Development Organizations involved in developing the standards, the elements of a standard, and the Standards Use Strategy for Los Angeles County. ITS standards are considered essential both for enhanced local agency, regional, and national interoperability and operational application.  
8.1 State of the National Standards

A total of 89 standards are currently identified by the National Standards development effort.  Of these 89 standards, 19 are still under development, 10 are being balloted, 4 have been approved and are ready to publish, and 56 have been published and are currently available for purchase.  

8.2 Standards Development Process

8.3 Organizations (SDOs)

The following paragraphs describe the various SDOs that are currently involved in some aspect of ITS standards development.  Each of the underlined headings is a link to that organization’s web site where further background information and details can be found.  The overall responsibility for the ITS standards development program rests with the U.S. Department of Transportation, ITS Joint Program Office.   The maturity status of standards can be obtained from www.standards.its.dot.gov/standards.htm.

American Association of State Highway and Transportation Officials (AASHTO): AASHTO, teamed with the National Electrical Manufacturers Association (NEMA) and the Institute of Transportation Engineers (ITE), is the lead organization for the National Transportation Communications for ITS Protocol (NTCIP).  (Also see the NTCIP SDO description below.)

American National Standards Institute (ANSI): The American National Standards Institute (ANSI), the U.S. administrator and coordinator of private sector voluntary standardization, does not itself develop standards.  An ANSI committee [the Accredited Standards Committee (ASC) X12] was chartered to develop standards to facilitate electronic data interchange (EDI) for business transactions.  This committee is in the process of developing ITS-related standards involving commercial vehicle operations (CVO).

American Society for Testing & Materials (ASTM): ASTM provides a forum for producers, users, consumers, and others who have interest in standard test methods, specifications, practices, guides, classifications, and terminology.  ASTM leads efforts in ITS standards concerning dedicated short-range communications (DSRC).

Commercial Vehicle Information Systems Network (CVISN – US DOT sponsored program): The scope of commercial vehicle operations, of which CVISN is a part, includes the operations and regulations associated with moving goods and passengers via commercial vehicles.  It includes activities related to safety assurance, commercial vehicle credentials and tax administration, roadside operations, freight and fleet management, and vehicle operation.

Consumer Electronics Manufacturers Association (CEMA): CEMA is a sector of the Electronic Industries Alliance (EIA).  Two ITS standards have been developed under the auspices of CEMA, both having to do with traveler information radio and FM subcarrier systems.

Data Interchange Standards Association (DISA): DISA was chartered by the American National Standards Institute (ANSI) to provide its Accredited Standards Committee (ASC) X12 with administrative support.  Some commercial vehicle operations (CVO) related standards are available for purchase at this site. 

Institute of Electrical and Electronics Engineers (IEEE): The IEEE develops and disseminates voluntary, consensus-based industry standards involving all types of electro technology.  ITS-related standards being developed by IEEE include message sets and data dictionaries.

Institute of Transportation Engineers (ITE): The Institute of Transportation Engineers (ITE) is one of the largest professional transportation organizations in the world.  ITE members include traffic engineers, transportation planners, and other professionals who are responsible for planning, designing, implementing, operating, and maintaining surface transportation systems worldwide.  ITE is involved in the development of NTCIP, TCIP, and other ITS standards.

ITS America (ITSA): The Intelligent Transportation Society of America fosters public/private partnerships to increase the safety and efficiency of surface transportation through the application of advanced technologies.  This site contains many excellent resources for basic information on ITS and related topics.

National Electrical Manufacturers Association (NEMA): NEMA is one of the largest standards development organizations (SDOs) in the nation and represents over 600 member organizations.  NEMA is a member organization of NTCIP and acts as the publisher of NTCIP standards.

National Transportation Communications for ITS Protocol (NTCIP): The primary objective of the NTCIP is to provide communication standards that ensure the interoperability and interchangeability of traffic control and intelligent transportation systems (ITS) devices.  The NTCIP is the first protocol for the transportation industry that provides a communications interface between disparate hardware and software products.

Oak Ridge National Laboratory (ORNL): Oak Ridge National Laboratory's Intelligent Transportation Systems (ITS) Research Program provides technical assistance and program support to the FHWA in the following subject areas: traffic simulation, signal optimization, real-time control, human factors, automation and systems engineering, operations research, traffic models, and management information systems.

Security Industry Association (SIA): The SIA was formed in 1969 to promote growth and expansion in the access control, auto security, biometrics, burglar alarm, CCTV, lock hardware, monitoring, outdoor protection, perimeter protection, personal response systems, and personal security product industries.  SIA has recently begun to investigate the need for ITS-related standards.

Society of Automotive Engineers (SAE): This organization is made up of more than 75,000 engineers, business executives, educators, and students who share information and exchange ideas for advancing the engineering of mobility systems.  Information about SAE’s ITS standards activities can be found within the "Technical Committee" section of this Web site.  SAE has developed several ITS standards related to in-vehicle electronics architectures and advanced traveler information systems.

Telecommunications Industry Association (TIA): TIA is a national trade organization that provides communications and information technology products, materials, systems, distribution services and professional services.  The association's member companies manufacture or supply most of the products used in global communication networks.

Transit Communications Interface Profiles (TCIP): The TCIP is a family of ITS standards for transit communications.  These new standards provide the interfaces among transit applications that will allow data to be shared by transit departments and other operating entities such as emergency response services and regional traffic management centers.

Transit Standards Consortium (TSC): The Transit Standards Consortium is a public/private, non-profit organization that facilitates the development, testing, maintenance, education, and training related to transit standards.  The organization includes transit agencies, standards bodies, vendors, and other interested parties.

Volpe National Transportation Systems Center: The John A. Volpe National Transportation Systems Center (Volpe Center), located in Cambridge, MA, is an organization of the Federal Government whose principal role is to serve as a national center of transportation and logistics expertise.  As such, it provides research, analytic, management, and engineering support to the U.S. Department of Transportation, other Federal agencies, and state and local governments.
8.3.1  Development Stages of Standards
It is important to understand the stage in the typical development cycle that the standard is in, especially if a stakeholder is considering the inclusion of specific standards in procurement specifications.  Early in the cycle there are many changes before approval or publishing.  In fact, many standards have yet to undergo testing or initial deployment.  The process of developing standards includes the following stages:
· Development: During development, an SDO committee writes and documents technical aspects of a standard. There are likely to be significant changes.

· Balloting:  Standards then go through a balloting process, where a committee or working group reviews the technical merits of the standard.  Standards are being voted upon by a committee or working group or are undergoing other SDO procedures. A standard may or may not pass the balloting. 

· Approved:  Standards that have passed all necessary ballots and have been approved by an SDO, but have not yet published.  

· Published:  Approved standards are published by SDO and are available for purchase and use.
· Testing:  Testing measures the operation, correctness, and completeness of a standard under realistic transportation operating conditions. It also measures the degree of interoperability among standards as well as provides information about the performance of a standard to the ITS community.  Only minor changes are likely to occur in this phase of a standard development.

· Standard Matures:  As standards mature, competition develops among vendors to provide a range of equipment with differing levels of functionality. This gives transportation managers greater flexibility in choosing products that best suit their particular project requirements.
The maturity status of standards can be obtained from www.standards.its.dot.gov.  Other information on this website relates to general information, including status charts for each ITS standard, web links, standards deployments, and standards training courses.  Since the development of the ITS standards have been funded by private companies, hard copy publication may not be free and is available for purchase.  

The ITS standards are still relatively new and all standards are subject to amendments and revisions.  For some standards, efforts are underway to develop a new version that expands the coverage of functions addressed by the original standard.  Amendments typically result from developers attempting to implement the subject standard and recognize either a technical inconsistency or completeness problem, ambiguous wording, or the technology itself has advanced. Thus, standards are frequently amended to solve these issues and the standards become more mature and more stable over time.  Request for changes and updates to the standards are submitted to the SDO for review and approval.  Once approved, the SDO will issue an amendment.

8.4 Standards Elements

A number of key elements make up a standard or set of standards.  These include Data Dictionaries, Message Sets, Object Definitions, and Communications Protocol.  Each of these is described in more detail below.

Data Dictionary

Data Dictionaries provide the definition and format of individual data elements that are then grouped into individual messages.  In other words, messages are the sentences and data elements are the individual words.

Two good examples of data dictionaries are the Traffic Management Data Dictionary (TMDD) developed by the Institute of Transportation Engineers (ITE) and the Advanced Traveler Information Systems (ATIS) Data Dictionary developed by SAE.  
Message Set

Message Sets (MS) are an essential component in the design and operation of modern computer based systems.  They provide the basic information flows (generally described as messages) upon which communications between systems depend.  Specifically, a message set provides the information definition (semantics) and format (syntax) to handle individual informational exchanges on specific topics.  Thus, agreed upon message sets with unambiguous message definitions is one of the essential characteristics of standards required for information exchange between individual traffic management systems.  Message sets are also important for communications between traffic management systems and other ITS users and/or suppliers of traffic related information.  An example of a currently implemented Message Set is Location Reference Message Specification (LRMS).  This specification standard was developed at Oak Ridge National Laboratory.  The LRMS establishes standard formats for individual messages used within message sets to convey locations.  The design of the LRMS is based on three fundamental concepts.  First, the transfer of a location is a message in itself.  Second, the use of multiple location message options (termed profiles) is used within an expandable framework.  Finally, the use of a set of well-known ground control points (referred to as “datums”) is used to permit registration of different map databases to one another so that locations transferred can be understood with minimal ambiguity.  Message Sets work in hand-in-hand with Data Dictionaries and Communications Protocol. 

Object Definitions

The analogy to message sets in the world of object oriented software is object definitions.  Objects are intuitive in nature – for example bus objects, traffic signal objects, vehicle detector objects, incident objects, etc.  Each defined object has attributes, or characteristics and methods that act upon it.  For example, a bus object contains attributes of <driver ID>, <bus number>, <passenger capacity>, <wheelchair compatible>, and so on.  A bus object can be created, removed, or stored – these are examples of its methods.    

Communications Protocols

The communications interface standards provide guidance on the first four layers of the Open System Interconnect (OSI) reference model.  The data dictionary, message set, and object definitions deal with the fifth through seventh layers of the OSI reference model.  The applicable NTCIP communication interface standards describe communications at the physical, link, network, and transport layers of the model.  The communications standards address items such as electrical levels, cabling, connectors, how fast data can be exchanged, contention management, error detection and resolution, as well as addressing.   Defined standards accommodate different layers (or groups of layers) of the protocols.  For example, many installations utilize NTCIP 2202 (Internet (TCP/IP and UDP/IP) Transport Profile for layers three and four.  NTCIP 2104 (Ethernet Sub-network Profile) defines requirements for layers one and two including requirements for specific types of coaxial cable, twisted wire pairs, and fiber-optic media.

8.5 Standards Use Strategy for Los Angeles County

Los Angeles County is rich in ITS field deployment, much of the existing infrastructure (cameras, signs, controllers, GPS, etc) predates the development of the ITS standards.    Retrofitting the existing infrastructure with standards compliant equipment will occur overtime, but is cost prohibitive to undertake all at once.  Therefore the regional architecture must accommodate the existence of the existing infrastructure.  Consistent with the recommendations of the Showcase project, it is recommended that initially integration of transportation management agencies should occur between management center systems.  The use of a center to center architecture will minimize the necessity to replace field equipment.  

8.5.1 Use of Standards in New Deployments

It is recommended that for new system deployments that standards be employed, as they become mature and available, for all aspects of the system (from the field device to the center and from center to center).   This will facilitate the future integration of external centers to field equipment and the eventual ability of field equipment to field equipment communications.  The use of standards will also potentially reduce capital costs, increase flexibility, facilitate expansion, reduce risk and assist in meeting future funding eligibility requirements.  Table 8‑1 identifies the priority standards for Los Angeles projects.  The use of standards should be addressed in the project architecture.  

	Standard
	Functional Area
	Maturity

	NTCIP 1201, 1202, 1203, 1204, 1205, 1206, 1207, 1208, 1209, 1210, 1211
	Global, Actuated Signal Controller, DMS, ESS, CCTV, Data Collection, Ramp Meter, Video Switches, Sensor Objects, Signal Systems Master, Signal Control Priority object definitions
	Various levels (Global, Actuated Signal Controllers, DMS, ESS Approved, others Pre-ballot.)

	1301
	Weather Report messages
	Pre-ballot

	SAETIML (XML)
	Traffic information dissemination to ISP sites (public and Private)
	In development. This is an extension of the SAE J2353/J2354/J2369 ATIS standards.

	TMDD (TM 1.03, TM 2.01)
	Traffic Management Data Dictionary, TMC Message sets
	Being revised.

	NTCIP 1401-1408
	Transit Management
	Former TCIP standards. 1401-1407. 1408 (Fare collection) pre-ballot

	SAE J1708
	Transit Vehicle Equipment Interface
	Approved

	NTCIP 2001, 2101-2104, 2201-2203
	Various communications protocols
	Approved


Table 8‑1 – Summary of Standards for Los Angeles Projects

8.5.2 Los Angeles Regional Standards
Prior to its deployment, the Southern California Priority Corridor (Showcase) Project evaluated the two types of emerging center-to-center communications standards at that time.  The emerging standards included DATEX-ASN1 and CORBA.  The Showcase project selected CORBA for its center-to-center architecture.  Subsequently it was recommended that the LA County region follow these standards for its regional architecture, as previous ITS deployments had developed systems that are consistent with the Showcase standards. 

CORBA definition standards have evolved (through definition by the OMG) subsequent to the deployment the Showcase projects.  The new CORBA standards are incompatible with previous versions including OMG version 2.1 used on Showcase.  In addition, previous versions of the CORBA standard are no longer supported by the vendors, thus a migration of the existing deployed project to new CORBA standards was required.  The effort to migrate Showcase to the revised standards is significant as modifications were made in key system areas such as the way devices are named and how users identify themselves when requesting control of devices.  The emergence of service oriented architectures using XML coupled with the effort involved with upgrading the existing deployments resulted in a re-evaluation of the recommended center-to-center standard for Los Angeles County.   

The growth of the internet has prompted the IT industry to move toward a new architecture.  In 2001 service oriented architectures began to emerge and have experienced wide spread success across many industries.  While the number of industries that employ CORBA architectures have reached a steady state, the deployment of service oriented architectures utilizing web services have grown significantly.  This has prompted the consideration of an additional center-to-center standard at the national level, Extensible Markup Language (XML).  XML is the standardized messaging format used in service-oriented architectures.  

Los Angeles County considered both the legacy client/server CORBA architecture and emerging XML based web services when defining its regional architecture.   Utilizing web services have the advantage of using the internet for communications, being platform and language independent, providing quicker time to market, eliminating firewall security concerns of CORBA, and providing the availability of inexpensive development tools.  As a result, the recommended Los Angeles County regional architecture is web services based utilizing XML as the primary format for shared data and control.  Information about the center-to-center interface definitions will be available on the RIITS website.  RIITS will utilize emerging ITS XML standards for ATIS, location referencing, and transit as a basis.  

8.5.3 Arterial Standards
This section details the recommended standards for Los Angeles AITS.  The key component of the Los Angeles County AITS is the ability to exchange arterial information between Traffic Management Centers (TMCs) and field devices.  Additionally, a set of standards has been recommended to allow for multi-jurisdictional traffic monitoring and control, coordination and control for the Los Angeles AITS, and exchange of information with RIITS.  Applicable standards for Los Angeles County AITS have been selected using Turbo and are included in Appendix J. The following table summarizes the applicable AITS standards. 
	Standard
	Functional Area
	Maturity

	NTCIP 1201, 1202, 1203, 1204, 1205, 1206, 1207, 1208, 1209, 1210, 1211
	Global, Actuated Signal Controller, DMS, ESS, CCTV, Data Collection, Ramp Meter, Video Switches, Sensor Objects, Signal Systems Master, Signal Control Priority object definitions
	Various levels (Global, Actuated Signal Controllers, DMS, ESS Approved, others Pre-ballot.

	NTCIP 1102, 1104, 1105, 1106, 2104, 2202, 2303, 2304, 2305, 2501, 2502
	Center-to-Center Standards Group
	In various stages

	NTCIP 1101, 1102, 1103, 2101, 2102, 2103, 2104, 2201, 2202, 2301, 2302, 2303
	Center-to-Field Standards Group
	In various stages

	TMDD (TM 1.03, TM 2.01)
	Traffic Management Data Dictionary, TMC Message sets
	Being revised.

	IEEE 1512
	Standards for Traffic Incident Management Message
	Balloting

	NTCIP 1401-1408
	Transit Management
	Former TCIP standards. 1401-1407. 1408 (Fare collection) pre-ballot

	SAE J2354
	Message Set for Advanced Traveler Information System (AITS)
	In development.


Table 8‑2 – Summary of Standards for Los Angeles AITS Projects

The following sections describe some of the key AITS standards in more detail.
Center-to-Center and Center-to-Field Standards

Center-to-Center standard (NTCIP C2C) involves the communication between two or more central management systems.  The Los Angeles County AITS includes IEN Corridor Servers that allow TMCs to share and exchange information to manage and coordinate traffic.  Examples of Center-to-Center communication applicable to the Los Angeles County AITS Architecture include:

· Two or more IEN Corridor Servers located at various TMCs in Los Angeles County, exchanging data to coordinate the operation of traffic signals.  It will enable personnel at one center to monitor the status of signals operated from another center.

· Two or more agencies sharing transportation-related information with other Los Angeles County agencies such as the LADOT and RIITS. 
· Sharing transit priority schedule between two centers such as LADOT ATSAC and MTA Countywide Transit Priority System.
Center-to-Field standard (NTCIP C2F) involves the communication between a management system or a center, and multiple control or monitoring devices managed by that system or center.  This type of communication typically involves roadside devices such as traffic control signals, changeable message signs, etc.

The Center-to-Field standard addresses primarily the interfaces between a TMC, the ITS field devices it manages, and other TMCs.  They provide both the rules for communicating (called protocols) and the vocabulary (called objects, data elements, and messages) necessary to exchange information between ITS systems. Examples of Center-to-Field include:

· A traffic signal management system located at a TMC communicating with traffic signal controllers at intersections

· A traffic management system controlling Pan/Tilt/Zoom on Closed Circuit Television cameras and changeable message signs

· A transit management center polling a transit vehicle for its current location


8.5.3.1 Other Applicable AITS Standards
Other applicable National ITS standards are those associated with incident management.  By following national incident management standards, a true multi-agency response to an incident is more easily implemented.  Applicable standards include:

· The ITE/AASHTO Advanced Traffic Management Data Dictionary (TMDD) provides a common definition in system engineering terms for data in a typical ITS element.  By using these terms throughout the various centers in Los Angeles County, it will be possible to easily transmit and track incidents from their occurrence to their removal.  Data elements for Special Events and Roadway Construction are also defined. 

· The IEEE P1512 Message Sets for Incident Management is a suite of standards that enables TMCs to track in great detail the on-site management of an incident.  This will be applicable when a TMC needs to coordinate with other TMCs in the region.  It is also applicable to systems talking to one another when combined with the TMDD.

· NTCIP 1402 Transit Communications Interface Protocol - Incident Management (IM) Business Area Standard tracks an incident from the point of view – and needs – of the transit agency. In the event that Los Angeles County transit agencies implement this protocol, this will allow communications between the cities/county TMCs and their counterparts in transit. 
· SAE J2354 Message Set for Advanced Traveler Information – Advanced Traveler Information System (ATIS) Message Set standards provides event and congestion information to the public.  By using these standards in the Los Angeles region, government agencies can provide a data source of event and congestion information to other agencies and to the public.  The RIITS project uses these standards and has extended the message set to include bus and rail real-time AVL data and CMS message data.
It should be noted that these standards include those which were specifically developed for ITS and those which were developed for another technical area that are still applicable.  Standards associated with NTCIP comprise the bulk of those developed specifically for ITS.  Standards from other applicable technical areas include standard computer equipment interfaces (which are primarily those of the IEEE) and those associated with CCTV (i.e. National Television System Committee standards for full motion video).

8.6 Standards Applied – An Example  

To demonstrate the application of standards, the Los Angeles Regional Architecture Transit Workshop considered the case of standards in the context of transit system deployments.  

There are three levels of standards that applicable to transit system deployments:  Vehicle Area Networks, Transit Communications Protocols, and Regional Communications Protocols. 

[image: image133.wmf] 

Transit 

driver 

display

 

MTA ATMS

 

On

-

Board Computer 

System

 

Transit 

driver

 

Media

 

Tra

nsit Vehicle

 

Transit 

Management

 

Emergency 

Management

 

LACO Sheriff 

CAD

 

City PD CAD

 

Panic alarm

 

Emergency acknowledge

 

ISP

 

LA/VE ATIS

 

Transit incident information  

(filtered)

 

Transit inc

ident 

information

 

Panic alarm

 

Transit vehicle 

location & incident 

data (step 6)

 

LE response status 

(step 7)

 

Location 

Determination

 

Location of bus automatically 

s

elects EM destination 

 

Emergency 

Management

 

2

 

3

 

4

 

4’

 

6

 

10 sec vehicle location

 

5

 

8

 

9

 

7

 

1

 

Transit vehicle 

cleared notification 

(step 10)

 

10

 

11

 

Cleared 

notification

 

Cleared notification 

(filtered)

 

12

 

The Vehicle Area Network (VAN) Standards apply to the devices, cabling, and interfaces for in-vehicle equipment.  Figure 8‑1 identifies the suite of VAN standards.  
Figure 8‑1 – Vehicle Area Network Standards

Each family of standards deals with separate aspects of elements to be considered in the procurement of systems such as automated vehicle location, automated passenger counters, automated headsigns, automated stop annunciation and data exchanges with computer aided dispatching systems.  

The Transit Communications Interface Protocol, TCIP is then a scheme that supports the ability of the various technologies to talk with one another and within an agency.  The TCIP architecture deals with the following elements.
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The TCIP “object” bus specifies OSI layer 5/6 communications and will likely be distributed over different lower level layers depending on routing.  Typical communications between transit components within a transit management facility (e.g. scheduling and operations) will utilize land-line communication such as twisted pair or fiber optics.  Typical communications between transit vehicles and the transit management facility (e.g. operator to dispatcher) will utilize radio frequency (RF).  Both ITS and engineering industry standards can be used when developing communications solutions.  While the communications between all transit components (e.g. scheduling, operations, dispatchers, and vehicle operators) could utilize TCP/IP, the physical communications between the transit components could be different.  Wired ethernet solutions between transit components within a transit management facility can utilize standards such as the Ethernet Sub-network Profile (AASHTO 2104).  Wireless communications between transit components may utilize the EIA-794 (Data Radio Channel (DARC) System) standard for UHF communication in the field and IEEE 802.11b (wireless LAN) for communication while the bus is in the transit yard.   

The Regional Standards address how data will be shared between agencies and transportation modes.  Figure 8‑2 illustrates the third level of standards deployment for a transit application.  Between centers data will be exchanged in the recommended standard format of XML.  

8.7 Summary

Why are national ITS standards important and how do they support the Los Angeles Regional architecture?  The Los Angeles County ITS architecture “regionalizes” the National ITS Architecture by tailoring it to fit regional conditions.  The National ITS Architecture includes all relevant ITS standards that for the most part carry over into regional architectures.  As long as the Los Angeles County regional architecture adheres to an agreed set of ITS standards, any system within this region can interoperate with any other system in the region or elsewhere in Southern California as appropriate.  This allows the Los Angeles County Region to adopt a flexible architecture within the scope of the projects that supports the consensus Market Package Plan. Table 8‑1 shows a summary of priority standards for Los Angeles projects. Detailed application of standards will be addressed in specific project applications.  At the time of the development of the definition of requirements and the high level design the maturity of the standards and the relevance of their application should be prime considerations.  Conformity to standards within multi-agency projects assures interoperability and ease of data exchange.  The transition to the use of XML in combination with web services will be the regional standard for connection to the RIITS network. Communication of information within the sub-systems for example between field devices and central systems will also benefit from the use of common standards.  Purchase of equipment with open rather than proprietary architecture in particular is beneficial.  

Figure 8‑2 – Regional Standards
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9.0  Project Deployment Sequencing

An ITS project is defined by the FHWA as “…any project that in whole or in part funds the acquisition of technologies or systems of technologies that provide or significantly contribute to the provision of one or more ITS user services as defined in the National ITS Architecture.”  Project sequencing is a reflection of the order in which ITS projects should be implemented.  Project sequencing among regional projects also requires consensus among the various agencies.  Technical issues and institutional issues impact sequencing decisions.
Technical issues can include compatibility with other regional interfaces, as well are projects that are technology dependent, i.e. do ITS elements need to be present before new ones can be added?  Institutional issues include the following:

· What are the regional priorities?

· Is funding available for ITS projects?

· Are there agreements in place to support the implementation efforts, as well as operations and maintenance?

Project data was collected though the following methods:

· Questionnaires at the Transit Integration Workshop

· Questionnaires from the Emergency Services Workshop

· One on one Interviews with selected agencies

· Phone calls to agencies.

· Follow-on letters from the FTA with TURBO questionnaires attached

· A Regional Architecture targeted transit workshop with additional ITS applications questionnaire

The general sequencing relationship true for the region’s ITS systems is shown in Figure 9‑1.  The field infrastructure (loops, cameras, etc.) with the associated communications is essential to the operation of any system.  Each regional modal system operates independently with its own internal system communications.  These internal communications usually serve to link multiple dispatch locations to the modal system.  Finally, the intermodal management systems bring together the functionality and information of the various modal systems, both in terms of software applications and system-to-system communications.  A breakdown or missing link in a lower Stage of this dependency pyramid will impact the next Stages up, and each piece of the picture is interrelated.

Institutional issues are mitigated with the understanding that Stage 1 and 2 projects should proceed according to their expected schedule.  Stage 3 integration should be developed in conjunction with the establishment of the regional network and standards of the RIITS project.  To allow for additional details, the arterial project sequencing is in Section 9.2 and Appendix K.  
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Figure 9‑1 – Overall Deployment Sequencing Considerations

This points out the importance of each stage of the regional ITS deployment effort.  Individual agencies will typically focus on the development of the middle layer, modal management systems, but must be cognizant of the state of their field infrastructure.  In addition, agencies must consider what role their system plays in the larger regional picture and how they will tie into the regional intermodal management systems.  This can generally be accomplished through one of two approaches:

1. Utilizing the regionally development management systems tools – For example, an agency that utilizes the regional LA/VE ATIS, IMAJINE, or LARTMC systems will already be working with a system that meets regional integration needs.

2. Separately develop an interface to the RIITS Network – For example, an agency that is deploying a new functionality not covered under the existing regional deployment efforts will need to review this system architecture document with special attention being paid to what standards they will utilize with the understanding that they will need to coordinate their efforts through the RIITS Committee.  For example, for arterial projects the AITS CM committee will coordinate their efforts with RIITS.
9.1 Overall Major Regional ITS Project Sequencing
Table 9‑1 displays the transit agencies project sequencing.  These timelines should be seen as estimates and schedules are likely to change over time.  Some of the planned projects have estimated dates for deployment, while some agencies have not yet established a deployment date.

Table 9‑1 – Transit Agency Projects

	Agency
	Planned System/Data
	Projected Date
	Integration Stage

	Access Services
	Interactive voice response telephone systems, web pages, centralized reservation and dispatch, UFS application for potential integration into a regional clearinghouse. 
	2008 - 2010
	Stage 2

	Antelope Valley Transit
	Voice/Data radio system, AVL, APC
	TBD
	Stage 1

	Culver CityBus
	Automated driver log-on, headsigns, APC, AVL, Automated Headsigns, Video security, AVA, Vehicle Health Monitoring, CAD, automated runcutting & scheduling, automated telephone recording systems, Interactive voice response telephone system, web pages, trip planning module, dynamic message signs.
	2004 onwards
	Stage 2

	Foothill Transit
	Fleet Management – Fleet monitoring and control, automated driver log-on, vehicle health monitoring
	2004/2005
	Stage 2

	
	CAD, AVL, APC, automated headsigns, farebox, video security, AVA, dynamic message signs
	2004/2005
	Stage 2

	City of Glendale Bee Line
	Improved dispatch capabilities
	TBD
	Stage 2

	LACMTA
	Rail System Information Repository – Vehicle location, Current schedule.

RIITS project involved in building regional interface
	2005
	Stage 2

	LACMTA
	Advanced Transit Management system with AVL/GPS, CAD, APC, VSS,  AVA, radio and fleet management systems. 

RIITS project involved in building regional interface
	2005 completion
	Stages 1, 2 & 3

	LACMTA
	MTA Traveler Information: “Trip Planner” is a web and telephone-based application for the generation of travel itineraries.  At system build out it will incorporate schedule, route and fare data for all ten-county, circa 60 transit agencies representing both bus and rail in Southern California.  The database represents an e-partnership of agencies, each responsible for maintaining and updating their own schedule data. Itinerary origins are currently split 50/50 between the telephone and web applications. Future enhancements include direct links to the regional rideshare database and a possible ISP Portal that may be combined with the RIITS ISP Portal.


	July 2004 onwards for additions
	Stage 2

	LACMTA
	Rapid Bus – a bus priority project operated by LADOT ATSAC using pavement loop technology, being expanded to multiple corridors 
	Continuing program
	Stages 1 & 2

	LACMTA
	Bus Priority Pilot project – an MTA bus priority project working with wireless LAN technology.  This project is also expected to be expanded to multiple corridors
	Continuing program
	Stages 1 & 2

	LACMTA
	Universal Fare System includes smart card technology
	2002 – 2005 and beyond
	Stages 1 & 2

	LACMTA
	Rail SCADA management system: creates a unified operational database for all MTA rail lines
	2005
	Stage 2

	LADOT
	AVL on commuter express deployed DASH services next.

AVL, APC,AVA, vehicle health monitoring, dynamic message signs, Smart Card/UFS

RIITS project involved in building regional interface.
	2004 onwards
	Stage 1 & 2, 3

	LA World Airports
	Changeable Message Signs
	2004
	Stage 1

	
	Kiosk, Web Page w/video, Dynamic Message signs, Expert Systems, Shuttle Bus w/GPS, Time of Arrival display boards
	TBD
	Stage 1 & 2 

	Long Beach Transit
	ACS – Vehicle Location, Passenger information, Real-time ridership data

Additional elements planned: traveler information systems, UFS, automated headsigns, AVA, vehicle health monitoring, CAD link to other traveler information systems, automated telephone recording systems, Interactive voice response systems, web pages, additional trip planning, additional dynamic signs
	Deployed 2003

For deployment 2004 and onwards
	Stage 2

	Metrolink
	Audio output – real-time transit or static information at transit stops
	2004/2005
	Stage 1 & Stage 2

	
	Pagers/PDA 
	TBD
	Stage 2

	Norwalk Transit 
	CAD, AVL, APC, Video security, vehicle health monitoring, automated runcutting, dynamic message signs
	2004 and onwards
	Stage 1 & 2

	
	Farebox
	TBD
	Stage 1

	Ports of Long Beach and Los Angeles
	Vehicle detection, CCTV monitoring and dissemination of information
	In progress
	Stage 1 and 2

	Santa Clarita Transit
	Voice/Data Radios, AVL, for DAR system
	2004
	Stage 2

	
	CAD, AVL, Automated Scheduling/Runcutting, APC, AVA, Interactive Voice telephone system, Trip planner, Web Page/Transit Center displays and Message signs, 

DAR/Paratransit CAD/AVL
	2005/6

2004
	Stage 2

	Santa Monica Big Blue Bus
	Advanced Fleet Management System – AVL/GPS, CAD, radio communications, electronic message signs, scheduling software, trip planner, AVA, and APC, WLAN, farebox
	2004
	Stage  1 & 2

	Simi Valley Transit
	AVL system
	TBD
	Stage 1

	Southland Transit
	Airlink Wireless Modem – Data/AVL
	TBD
	Stage 1

	Torrance Transit
	Trapeze – Schedules/automated driver log-on
	2004
	Stage 2

	
	CAD/AVL – data radio,Vehicle location, Incident Reports, Passenger Information, APC, automated headsigns, video security, AVA, Interface to runcutting system, Dynamic Message Signs, Automated telephone recording systems,Vehicle health monitoring, automated payroll systems with interface to runcutting system
	2005 start
	Stage 1 & Stage 2

	
	Kiosks – Passenger information, re-vamped web page with interactive service.

Universal Fare System
	TBD

Underway
	Stage 2


Table 9‑2 displays the emergency management agencies project sequencing.  These timelines should be seen as estimates and schedules are likely to change over time.  Some of the planned projects have estimated dates for deployment, while some agencies have not yet established a deployment date. 

Table 9‑2 – Emergency Management Agency Projects

	Agency
	Planned System/Data
	Projected Date
	Integration Stage

	CHP
	Handshake System

RIITS project involved in building regional interface
	TBD
	Stage 3

	LAPD
	Two New 911 Dispatch Centers
	TBD
	Stage 2

	Los Angeles County Sheriff
	AVL
	TBD
	Stage 1

	
	TV or dedicated cable
	TBD
	Stage 2


Table 9‑3 displays the traveler information agencies project sequencing.  These timelines should be seen as estimates and schedules are likely to change over time.  Some of the planned projects have estimated dates for deployment, while some agencies have not yet established a deployment date.  

Table 9‑3 – Traffic Management Agency Projects

	Agency
	Planned System/Data
	Projected Date
	Integration Stage

	Caltrans District 7
	Internet Web Page – congestion, incidents, planned lane closures, and construction closures information

RIITS project involved in building regional interface
	TBD
	Stage 2

	LADOT
	Smart Corridor

RIITS project is involved in building regional interface
	2003/2004
	Stage 3


Table 9‑4 displays the traveler information agencies project sequencing.  These timelines should be seen as estimates and schedules are likely to change over time.  Some of the planned projects have estimated dates for deployment, while some agencies have not yet established a deployment date.

Table 9‑4 – Other Agency Projects

	Agency
	Planned System/Data
	Projected Date
	Integration Stage

	LA World Airport
	Westchester ITS Project Phase 1 - Signal Control Enhancements around airport
	2004
	Stage 1

	LA World Airport
	Parking lot management, Terminal traffic information web site, interactive kiosks, AVL for shuttle buses
	TBD
	Stage 1 & 2

	SCAG
	In-Vehicle Navigation Systems
	TBD
	Stage 1

	Port of Los Angeles
	Internet Web Page – adverse traffic conditions
	TBD
	Stage 2

	
	E-Mail or other direct PC communications – adverse traffic conditions
	
	Stage 2

	
	Interactive TV or dedicated Cable – adverse traffic conditions
	
	Stage 2

	Port of Long Beach
	Changeable Message Signs (CMS), CCTVs
	TBD
	Stage 1


Project Sequencing for Los Angeles Arterial ITS

Appendix K lists the project sequencing for Los Angeles County AITS.  To move forward in the actual sequencing of projects, each of the projects identified in Appendix K has been assigned a relative priority, designated as High (1), Medium (2) and Low (3).  Therefore, there are groups of “High (or short term)”, “Medium (or medium term)” and “Low (long term)” priorities rather than attempting to establish a specific priority ranking for all of the identified projects.  

This approach is desirable in that it does not discretely identify “Project A” as being a higher priority than “Project B” in a priority category, thus potentially pitting one project or agency against another when competing for funding.  This method of prioritizing projects brings structure to the planning process and gives focus to eventual project selection and deployment without establishing a “pre-defined” funding priority for specific projects.  

The overall approach in sequencing the Los Angeles County AITS projects is first to implement the infrastructure for sub-regional TMCs.  This consists of deployment of IEN Corridor servers, IEN Regional Server, Command Data Interfaces (CDI) and TCSs within Level 3 Stakeholders.  Once the sub-regional TMCs are in place, the Level 2B, 2A and Level 1 projects would be implemented.

The project priorities that have been assigned by MTA and the stakeholders are based on two primary factors.  The first factor is the need for a particular AITS function.  The second factor is a logical ordering of projects.  For example, in order for an Automated Incident Detection and Management System to be implemented, a basic ATMS needs to be in place.  Therefore, an ATMS project for a given agency would be a higher priority than a typical Automated Incident Detection system for that same agency – if said agency did not already have an ATMS in place.  

The prioritization of projects should be used as a guide and not a prescription for funding.  Some of the projects should be considered longer-term efforts because near-term deployment may represent an unacceptable risk.  Other near-term projects need to be in place prior to deployment of a medium- or long-term project.  

In some cases, an early opportunity to deploy a medium- or long-term project in Los Angeles County, with relatively low risk, may present itself; or, perhaps a technology or system may advance more quickly than originally anticipated in the development of the AITS Architecture.  Neither of these scenarios should preclude implementation of a medium or long-term project before a short-term project, if it makes sense in the context of the local setting and changing local priorities and needs.  This plan should provide flexibility to the region in project deployment and not necessarily restrictions.  

The act of project sequencing also takes into account deployment timelines and dependencies.  Project dependencies are used to identify project elements that must be implemented before other projects can begin.  By applying dependencies, an efficient sequence can be developed so that projects incrementally build on each other, saving money and time. 

The actual deployment of ITS projects could also be dependent on other factors including data or policy decisions that support the projects.  For example, an IEN Regional Server deployment may benefit by waiting for deployment of at least two or more IEN Corridor Servers.  Certain project deployments may benefit from a study on costs to related benefits.  Other system integration projects may require a ratified national standard.  These types of dependencies should be recognized not just in the prioritization and sequencing of projects, but also in the selection and planning of projects.  

10.0 Architecture Maintenance: Configuration 
Management Plan

Introduction

The Los Angeles Regional ITS Architecture is a "living" document and will be continuously maintained and updated.  The guiding principle for this maintenance effort will be simplicity and a streamlined review and approval process.

Regional Planning and the ITS Architecture

The LA Regional ITS Architecture will be used as a key reference in the regional transportation planning process.  It will be referenced as a part of the Regional Transportation Plan in the next update cycle. In the future, this architecture will be incorporated into the SCAG supra-regional architecture by combining with the Inland Empire, Orange County, Ventura County and Imperial County regional architectures. 

The RIITS project has established a plan for architecture maintenance through configuration management.  For the complete details see RIITS Task 1.1 Configuration Management Plan on www. RIITS.net. It is proposed that the Los Angeles Regional ITS Architecture Team at the completion of their task, transition to become the oversight and management authority for this Plan.  All proposed ITS projects in the region will be consistent with the regional ITS architecture and additional integration opportunities will be considered.  The Los Angeles Regional ITS architecture will be used to support ITS project implementation through the development of project-level concepts of operations and draft project specifications.  The architecture will also be used to monitor the use of appropriate ITS standards to reduce the cost of ITS implementation in the region. Membership will be open to all participating agencies.  Broad not narrow membership is the objective and outreach activities will be continued to help recruit new members. The architecture maintenance process can also be seen as the means by which consistency with the regional architecture can be monitored.

Maintenance of the ITS Architecture

The purpose of the maintenance effort is to allow modifications to the Los Angeles Regional ITS Architecture necessitated by external events, including modifications to the National ITS Architecture, the introduction of new concepts or new systems into the region, or modification to adopted standards.  Completion of a Los Angeles metropolitan area architecture and modifications to eventual state and/or other county level ITS architectures, local project deployments, and new local ITS systems might also result in updates to the Los Angeles County Regional ITS Architecture.  Recommendations for change can come from any of the member agencies associated with ITS projects in the region. 

Figure 10‑1 outlines the configuration management process.  It should be noted that the focus is on changes that have the potential to impact the RIITS network.
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Figure 10‑1 – Change Control Process Overview

The LA Regional ITS Configuration Management Team will review the architecture on a quarterly schedule, or more often to review proposed changes, to ensure that the architecture reflects current and planned ITS development activity in the region.  Recommended changes will be discussed at monthly configuration management meetings and dispositioned according to the procedures documented in the Regional Integration of ITS Change Management Procedures. An administrator will be the point of contact to arrange and document meetings.

A configuration management workshop will be conducted which will help serve as a training tool to help new staff and agencies become acquainted with the architecture and change management process.  In addition on-line help will be provided for the integration tools and it is planned that there be additional support services.  One such item is an on-line guidebook to the regional architecture that helps agencies through application of the architecture from project concept and funding applications through to final deployments and testing.  In addition network administration will be put in place to maintain equipment, security systems and communications.
Maintenance of the Arterial ITS Architecture

The AITS Architecture maintenance plan will be a subset of the RIITS Architecture maintenance plan and will follow its overall process and guidelines.
Composition of AITS Configuration Managment
Just as the AITS Architecture Project Steering Committee (PSC) was key in the development of the Los Angeles County AITS Architecture, it is imperative that stakeholders stay involved in the on-going maintenance.  Since changes can arise from many sources, it is a good idea for different stakeholders to be involved in the maintenance of the AITS Architecture.  As such, the original representatives or subset of the group that served on the PSC, should form an AITS Configuration Management (CM) Committee.

CM Process

Step 1:  Change Request:  A stakeholder can identify a change in the AITS Architecture and submit a change request to the ATIS CM Committee for review and evaluation.  It is recommended that a simple change request form be created that contains at least the following information:

· Name of change

· Description of change

· Rationale for change

· Originator name or agency

· Originator contact information

· Date request submitted to CM Committee
Step 2:  Log the Change Request:  As part of the Configuration Management process, this information should be maintained in a change log (or change database) that would add the following additional fields of information:
· Change number (some unique identifier)

· Change disposition (accepted, rejected, deferred)

· Change type (minor or significant)

· Part of baseline affected (could be check boxes for document, database, web site, and not known)

· Disposition comment

· Disposition date

There are many ways change requests can be initiated.  The change request form could be posted on the AITS Architecture website for download.  A less formal alternative would be for a change request to be submitted as an email containing the key information above.  The selected process creates an audit trail of all changes considered as well as a record of those approved, rejected, and/or deferred.  This audit trail can prove beneficial in future assessments of proposed enhancements or changes to the systems.  The requester should get feedback regarding the status of the change request.  Various inexpensive web-based software applications are available that can be used to track change requests electronically.

On a quarterly basis, if necessary, the ATIS CM Committee will meet to go through the following steps for each change request.  If there are no change requests and no other issues to discuss, the ATIS CM Committee may not meet that quarter.

· Step 3:  Change Request Evaluation: Each change request needs to be evaluated to determine what impact it has upon the architecture baseline.  If the request has an impact on other stakeholders, someone from the CM Committee should contact the affected stakeholders to confirm their agreement with the modification.  If the issue warrants, a stakeholders meeting or teleconference to discuss the modification may be held.  In the case of a full baseline update, the change evaluation happens through stakeholder consensus as part of the overall update.  

· Step 4:  Disposition: The next step is to approve, defer, or reject the change request.  This could be handled informally through email or through periodic face-to-face meetings.  If a change request is rejected or deferred, the requester should be notified with an explanation.  Approval from affected stakeholders is a good approach to build consensus and one that may fit a wide range of conditions.  The result of the approval step should be communicated to the requester.

· Step 5:  Update Baseline: This activity involves updating the AITS Turbo database and documentation.  This requires much the same skills and techniques used in creating the initial baseline.  The interval of updating the Turbo database can be established by the AITS CM Committee.  If there are significant changes to the AITS, the updates can be performed once a year or different intervals as deemed appropriate by the Committee.  FTA requires that the Architecture be updated a minimum of three years.  It is recommended that a professional firm with Turbo expertise be contracted to update the Turbo baseline.

· Step 6:  Notify Stakeholders: The final step of the maintenance process is to notify stakeholders of the changes or updates to the AITS Architecture.  This could be accomplished by sending an email notification to the stakeholder list that a change has occurred and request that they access the information on the website for details.
It is recommended that a AITS CM Committee member be assigned to the RIITS CM Committee to facilitate communication and coordinate activities between the Los Angeles AITS Architecture and RIITS Architecture.  The AITS CM Committee member will be responsible for notifying the RIITS CM of updates and changes.  Any change request from the RIITS CM may be submitted to AITS CM Committee through this member.
APPENDIX A – LOS ANGELES REGIONAL ITS ARCHITECTURE INVENTORY REPORT

Inventory Report

02/16/2004  


Access Services Center


Status: Existing
Associated Stakeholder: Access Services
Description:  Dispatch center for the Access Services paratransit agency.


Mapped to Entity: Transit Management


Mapped to Entity: Other TRM

Access Services In-Vehicle System


Status: Existing


Associated Stakeholder: Access Services


Description: Elements include: AVL and mobile data terminals


Mapped to Entity: Transit Management

Mapped to Entity: Location Data Source

Access Services TMC


Status: Existing


Associated Stakeholder: Access Services

Description: Elements include: automated scheduling/runcutting system and automated telephone recording system

Mapped to Entity: Transit Management

Access Services TMC – Planned


Status: Planned


Associated Stakeholder: Access Services


Description: Planned elements include: IVR, web pages and UFS 


Mapped to Entity: Media


Mapped to Entity: Transit Management

Caltrans Freeway Management Center

Status: Existing 

Associated Stakeholder: Caltrans District 7


Description:  Caltrans District 7 TMC is responsible for monitoring and managing real-time traffic conditions for the Los Angeles and Ventura county freeways.  Center is located in downtown Los Angeles.

Mapped to Entity: Traffic Operations Personnel
 

Mapped to Entity: Roadway Subsystem: 

Mapped to Entity: Remote Traveler Support: 

Mapped to Entity: Traffic Management: 

Mapped to Entity: Vehicle
 

Mapped to Entity: Media
 

Mapped to Entity: Other ISP
 

Mapped to Entity: Other Vehicle
 

Mapped to Entity: Traffic
 

Mapped to Entity: Archived Data Management Subsystem
 

Mapped to Entity: Traveler 

Mapped to Entity: ISP Operator 

Mapped to Entity: Other Archives 

Mapped to Entity: Other Roadway
 

Mapped to Entity: Other TM
 

Mapped to Entity: Information Service Provider



Caltrans Freeway Management Center- Roadside Equipment


Status: Existing 


Associated Stakeholder: Caltrans District 7
 

Description:  Roadside Equipment includes any and all equipment distributed on and along the roadway which monitors and controls traffic. This can include equipment for tolling.

Mapped to Entity: Roadway Subsystem
 


Caltrans State Highway Center


Status: Existing 


Associated Stakeholder: Caltrans District 7

 

Description:  Caltrans District 7 TMC is located in downtown Los Angeles.  Responsible for traffic monitoring, congestion, and incident management for the State Highways in Los Angeles and Ventura counties

Mapped to Entity: Other ISP

Mapped to Entity: Information Service Provider

Mapped to Entity: Roadway Subsystem
 

Mapped to Entity: Remote Traveler Support
 

Mapped to Entity: Traffic Management
 

Mapped to Entity: Vehicle
 

Mapped to Entity: Multimodal Crossings
 

Mapped to Entity: Other Vehicle

Mapped to Entity: Other TM

Mapped to Entity: Traffic
 

Mapped to Entity: Traffic Operations Personnel
 

Mapped to Entity: Traveler
 

Mapped to Entity: ISP Operator
 

Mapped to Entity: Other Roadway
 

Mapped to Entity: Media
 


Caltrans State Highway Center_Roadside Equipment

Status: Existing 

Associated Stakeholder: Caltrans District 7

 

Description:  Roadside Equipment includes any and all equipment distributed on and along the roadway which monitors and controls traffic. This can include equipment for tolling.

Mapped to Entity: Other Roadway 

Mapped to Entity: Roadway Subsystem
 

Caltrans Traveler Information Center


Status: Existing 

Associated Stakeholder: Caltrans District 7

Description:  LARTMC in Los Angeles covers both Los Angeles and Ventura counties in freeway and state highway operation in traffic monitoring, congestion, and incident management.

Mapped to Entity: Other ISP
 

Mapped to Entity: Information Service Provider

CHP Dispatch

Status: Existing 

Associated Stakeholder: California Highway Patrol (CHP)
 

Description:  The CHP/Caltrans Traffic Management Center is responsible for freeway incident verification, monitoring, and scene management throughout Los Angeles County.  The TMC is located at 120 S. Spring Street, Los Angeles.  The CHP officers work in the TMC on a 24-hour basis.


Mapped to Entity: Emergency Management


Mapped to Entity: Other EM Project: 

City of Arcadia Dispatch Center


Status: Existing 

Associated Stakeholder: City of Arcadia - Police Department

Description:  Located in Police Headquarters of City of Arcadia.  Responsible for dispatching police for the City.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management
 

City of Baldwin Park Dispatch Center


Status: Existing 

Associated Stakeholder: City of Baldwin Park - Police Department

Description:  Located in basement of City Hall in Baldwin Park.  Responsible for taking 911 and public calls.

Mapped to Entity: Emergency Management

Mapped to Entity: Other EM
 

City of Bell Gardens Dispatch Center


Status: Existing 

Associated Stakeholder: City of Bell Gardens - Police Department

 

Description:  Located in basement of City Hall in Bell Gardens.  Responsible for dispatch of police for city.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management
 

City of Burbank Dispatch Center


Status: Existing 

Associated Stakeholder: City of Burbank - Police Department

Description:  Located in Burbank.  Responsible for dispatch of fire and police for city.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management
 

City of Compton Dispatch Center

Status: Existing 

Associated Stakeholder: City of Compton - Fire Department

 

Description:  Located at Fire Station #1 in City of Compton.  Responsible for dispatch of fire units for Cities of Santa Fe Springs, Montebello, Compton, and Downey.

Mapped to Entity: Other EM
Mapped to Entity: Emergency Management 

City of El Segundo Dispatch Center

Status: Existing 

Associated Stakeholder: City of El Segundo - Fire Department
 

Description:  Located in City of El Segundo.  Responsible for police, fire, and rescue units for the city of El Segundo.  Dispatch police and fire for City of Hermosa Beach.

Mapped to Entity: Emergency Management 

Mapped to Entity: Other EM
Project: 

City of Gardena Dispatch Center

Status: Existing


Associated Stakeholder: City of Gardena - Police Department

Description:  Located in City of Gardena.  Responsible for dispatching police units for: Cities of Gardena, Hawthorne, and Manhattan Beach.  Also responsible for dispatching fire and EMT units for the City of Manhattan Beach.

Mapped to Entity: Emergency Management

Mapped to Entity: Other EM

City of Glendale – Transit Operations

 Status: Existing


Associated Stakeholder: City of Glendale

Description:  The City of Glendale provides public transit services to the City of Glendale, La Crescenta and La Canada Flintridge

Mapped to Entity: Transit Management

Mapped to Entity: Information service Provider

City of Glendale – Transit Operations - Electronic Display

 Status: Existing


Associated Stakeholder: City of Glendale

Description:  Traveler Information.

Mapped to Entity: Remote Traveler Support

City of Glendale Dispatch Center

Status: Existing 

Associated Stakeholder: City of Glendale - Fire Department

Description:  Located at fire station #21 in City of Glendale.  Responsible for dispatching fire units to Cities of: Burbank, Glendale, Pasadena, Arcadia, Monrovia, San Gabriel, Sierra Madre, San Marino, and South Pasadena.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management
 

City of Glendale Police Dispatch Center


Status: Existing 

Associated Stakeholder: City of Glendale - Police Department
 

Description:  Located in Police department of City.  Dispatch only police units for the city.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management


City of La Verne Dispatch Center

Status: Existing 

Associated Stakeholder: City of La Verne - Fire Department

 

Description:  Located in police department in City of La Verne.  Responsible for the dispatch of police and fire units for the City.  Also includes some record keeping duties

Mapped to Entity: Other EM 

Mapped to Entity: Emergency Management
 

City of Long Beach TMC

Status: Existing


Associated Stakeholder: City of Long Beach

Description:  Communications centers are located at Anaheim/Cherry and 68th/Cherry. 

Services Cities of Long Beach and 11 surrounding communities.  CAD/AVL, APCs are all utilized.

Mapped to Entity: Traffic Management

Mapped to entity: Other TRM


City of West Covina Dispatch Center

Status: Existing 

Associated Stakeholder: City of West Covina - Police Department


Description:  Located in West Covina.  Responsible for dispatch of fire and police for City of West Covina.

Mapped to Entity: Emergency Management

Mapped to Entity: Other EM
 

City of Whittier Dispatch Center

Status: Existing 

Associated Stakeholder: City of Whittier - Police Department
 

Description:  Located in Whittier.  Dispatch police for Cities of Whittier and Santa Fe Springs.

Mapped to Entity: Emergency Management
 

Mapped to Entity: Other EM

Culver CityBus

Status: Existing 

Associated Stakeholder: Culver CityBus

Description: Culver CityBus is located at 4343 Duquesne Avenue in Culver City.  Culver CityBus operates 6 fixed route lines which service the following communities: Blait Hills, Marina del Rey, Mar Vista, Palms Venice, West Los Angeles, Westchester and Westwood.

Mapped to Entity: Information Service Provider

Mapped to Entity: Transit Management

Culver CityBus TMC

Status: Planned 

Associated Stakeholder: Culver CityBus

Description: Planned elements include: automated CAD system, automated scheduling system, automated telephone recording system, IVR, web pages, trip planning modules, DMS stops/transit center

Mapped to Entity: Media

Mapped to Entity: Transit Management

Culver CityBus In-Vehicle Systems

Status: Planned 

Associated Stakeholder: Culver CityBus

Description: Planned elements include: AVL, automated driver logon, automatic passenger counters, mobile data terminals, automated farebox, automated headsigns, video security, stop annunciation and vehicle health monitoring.

Mapped to Entity: Transit Vehicle Subsystem

Mapped to Entity: Transit Management

Mapped to Entity: Location Data Source

Culver CityBus Information Displays

Status: Planned

Associated Stakeholder: Culver CityBus

Description: Kiosks are public information displays supporting various levels of interaction and information access and systems, which provide security in public areas

Mapped to Entity: Remote Traveler Support
 

Emergency Vehicles

Associated Stakeholder: Local/Regional Fire Dispatch Center


Status: Existing
 

Description:  Generic for illustrative purposes. Emergency vehicles include ITS equipment that provides the sensory, processing, storage, and communications functions necessary to support safe and efficient emergency response.

Mapped to Entity: Emergency Vehicle Subsystem

Foothill Transit Traveler Information Center

Status: Existing

Associated Stakeholder: Foothill Transit

Mapped to Entity: Transit Management


Foothill Transit Traveler Information Center - Kiosks

Status: Existing

Associated Stakeholder: Foothill Transit

Description: Kiosks are public informational displays supporting various levels of interaction and information access and systems which provide security in public areas.

Mapped to Entity: Remote Traveler Support

Foothill Transit TMC

Status:Planned

Associated Stakeholder: Foothill Transit

Description: Planned includes automated CAD system and DMS stops/transit center

Mapped to Entity: Transit Management

Mapped to Entity: Media

Foothill Transit In-Vehicle Systems

Status: Planned

Associated Stakeholder: Foothill Transit

Description: Planned systems include automated driver logon, automatic passenger counters, AVL, mobile data terminals, automated farebox, automated headsigns, video security, stop annunciation, and vehicle health monitoring.

Mapped to Entity: Transit Management

Mapped to Entity: Basic Transit vehicle

Mapped to Entity: Transit Driver

Mapped to Entity: Location Data Source

Mapped to Entity: Transit Vehicle Subsystem

Gardena Municipal Bus Lines

Status:Existing

Associated Stakeholder: Gardena Municipal Transit

Description: Located in the City of Gardena. Services provided in the South bay region of Los Angeles County. Servicing cities of Gardena, Hawthorne, Lawndale, Compton, Torrance, Lomita  Lomita, Redondo Beach, LA City strip area and downtown L.A.

Mapped to Entity: Transit Management

Gardena Municipal Bus Lines - Kiosks

Status:Existing

Associated Stakeholder: Gardena Municipal Transit

Description: Kiosks are public informational displays supporting various levels of interaction and information access and systems, which provide security in public areas.

Mapped to Entity: Remote Traveler Support

LA County Sheriff Communications Center


Status: Existing

Associated Stakeholder: LA County Sheriff - Communications Division
 

Description:  Provides voice and data communications for the LA Sheriff and allied agencies in LA County.

Mapped to Entity: Emergency Management

Mapped to Entity: Transit Management 

Mapped to Entity: Other EM 

Mapped to Entity: Other TRM
 

LA County Sheriff Communications Center - Kiosks

Status: Existing 

Associated Stakeholder: LA County Sheriff - Communications Division
 

Description:  Kiosks are public informational displays supporting various levels of interaction and information access and systems, which provide security in public areas.

Mapped to Entity: Remote Traveler Support
 

LACMTA - Bus Operations


Status: Existing

Associated Stakeholder: LACMTA - Bus Operations



Description:  Responsible for radio communications (voice and data) and real-time fleet management for 2400 revenue buses and 75 non-revenue vehicles.

Mapped to Entity: Media
 

Mapped to Entity: Other MCM
 

Mapped to Entity: Enforcement Agency
 

Mapped to Entity: Transit Driver
 

Mapped to Entity: Basic Transit Vehicle
 

Mapped to Entity: Other ISP

Mapped to Entity: Maintenance and Construction


Mapped to Entity: Transit Management

Mapped to Entity: Personal Information Access

Mapped to Entity: Information Service Provider 

Mapped to Entity: Fleet and Freight Management

Mapped to Entity: Other TRM

LACMTA Rail Dispatch Center

Status: Existing 

Associated Stakeholder: LACMTA - Rail Operations

 

Description:  The dispatch center for the rail operations is located in the City of Compton.  Center is manned 24/7 by personnel.  Responsible for rail transportation for the county.  Majority of trains have SCADA system that allows center to "track" the train.

Mapped to Entity: Other ISP
 

Mapped to Entity: Information Service Provider
 

Mapped to Entity: Transit Management
 

Mapped to Entity: Other TRM

MTA Rapid Bus/LA Bus Signal Priority 


Status: Existing 

Associated Stakeholder: LACMTA – Bus Operations
 

Description:  Two MTA projects. MTA Rapid Bus is facilitated through LADOT ATSAC. 
Mapped to Entity: Transit Management

LADOT - Transit Operations

Status: Existing 

Associated Stakeholder: LADOT – Transit

Description:  LADOT is located near the LA Civic Center at 221 N. Figueroa St., and is the transportation department for the City of LA.  LADOT has a close relationship with Caltrans, SCAG, LACMTA, and other agencies.  LADOT's geographic area of responsibility is primarily within the city of LA, but also extends beyond those boundaries.  LADOT is responsible for the safe and efficient movement of people and goods throughout the city and region.  LADOT is responsible for traffic control, parking, franchises using the City's rights-of-way above and below ground, and the provision of transit services to supplement that of the regional provider.  The Transit Bureau of LADOT is responsible for the planning, development, and operations of all transit related issues.  There is also the Civic Center Transit Store located in the LA Civic Center Mall.  Has close relationship with the LA Chamber of Commerce and other agencies.  Serves the public throughout the region.  Provides transit and paratransit information and guidance to the public.

Mapped to Entity: ISP Operator

Mapped to Entity: Transit Management

Mapped to Entity: Transit Vehicle Subsystem

Mapped to Entity: Basic Transit Vehicle

Mapped to Entity: Media

Mapped to Entity: Rail Operations

Mapped to Entity: Transit Driver 

Mapped to Entity: Transit Maintenance Personnel

Mapped to Entity: Transit System Operators 

Mapped to Entity: Transit User

Mapped to Entity: Transit Fleet Manager

LADOT - TMC

Status: Planned 

Associated Stakeholder: LADOT - Transit
 

Description:  Includes Dynamic Message Signs stops/transit center (DASH downtown to be implemented from ATSAC)

Mapped to Entity: Transit Management
 

LADOT – Transit In-Vehicle System

Status: Planned 

Associated Stakeholder: LADOT - Transit
 

Description:  Planned elements include automatic passenger counters and stop annunciation/public address (DASH only)

Mapped to Entity: Transit Management

Mapped to Entity: Transit Vehicle Subsystem 
 

Paratransit Vehicles


Status: Existing 

Associated Stakeholder: LADOT - Transit

 

Description: LADOT Transit – User subsidy program for Dial-A-Ride, Bus Passes and Taxis
Mapped to Entity: Transit Vehicle subsystem
 

Rail Stations

Status: Existing


Associated Stakeholder: LADOT - Transit
 

Description:  LADOT Transit - Community Rail stations (excludes downtown Union Station)

Mapped to Entity: Transit Vehicle Subsystem
 

Los Angeles ATSAC Center


Status: Existing 

Associated Stakeholder: City of Los Angeles Traffic Department

Description:  City of Los Angeles Automated Traffic Surveillance and Control (ATSAC) center is located in City Hall for Los Angeles.  Center monitors and manages real-time arterial traffic conditions.  Equipment includes signals, detectors, CMS, and CCTV elements.  City also responds to special event conditions, for example, Los Angeles Marathon.

Mapped to Entity: Remote Traveler Support
 

Mapped to Entity: Traffic Management

Mapped to Entity: Vehicle

Mapped to Entity: Media
 

Mapped to Entity: Other Vehicle
 

Mapped to Entity: Other TM
 

Mapped to Entity: Traveler

Mapped to Entity: Traffic Operations Personnel
 

Mapped to Entity: Other Roadway
 

Mapped to Entity: Roadway Subsystem
 

Mapped to Entity: Other ISP
 

Mapped to Entity: Other Archives
 

Mapped to Entity: Traffic
 

Mapped to Entity: Archived Data Management Subsystem
 

Mapped to Entity: Information Service Provider
 

Local/Regional Fire Dispatch Center

Status: Existing

Associated Stakeholder: Generic for illustrative purposes. Local/Regional Fire Dispatch Centers
Mapped to Entity: Emergency Management
 
Los Angeles County Fire Dispatch


Status: Existing 

Associated Stakeholder: Los Angeles County Fire Department
 

Description:  Responsible for dispatch of fire units for county area, as well as the unincorporated regions of Los Angeles County.

Mapped to Entity: Other EM
 

Mapped to Entity: Emergency Management
Media


Status: Existing 

Associated Stakeholder: None
 

Description:  The Media element represents the information systems that provide traffic reports, travel conditions, and other transportation-related news services to the traveling public through radio, TV, and other media.

Mapped to Entity: Media
 

Metrolink Operations Center


Associated Stakeholder: Metrolink Rail Agency


Status: Existing
 

Description:  Metrolink Operations Center is located in Pomona.  Area of responsibility includes Los Angeles to Lancaster/San Bernardino/Riverside/San Diego/Oxnard.  Operational responsibilities are to coordinate train movements in a safe and efficient manner.

Mapped to Entity: Transit Management
 

Metrolink Operations Center

Status: Existing


Associated Stakeholder: Metrolink Rail Agency
 

Description:  Metrolink Operations Center is located in Pomona.  Area of responsibility includes Los Angeles to Lancaster/San Bernardino/Riverside/San Diego/Oxnard.  Operational responsibilities are to coordinate train movements in a safe and efficient manner.

Mapped to Entity: Transit Management

Mapped to Entity: Other TRM 

Montebello Bus Lines


Status: Existing 

Associated Stakeholder: Montebello Bus Lines
 

Description:  Regional fixed route services and Montebello only, Dial-a-Ride. The system covers 45 square miles and also extends to downtown L.A. along the SR-60 corridor. 
Mapped to Entity: Transit Management

Montebello Bus Lines - Traveler Information


Status: Existing 

Associated Stakeholder: Montebello Bus Lines
 

Description:  Dissemination is by web and on-vehicle. 
Mapped to Entity: Remote Traveler Support

Norwalk Transit 


Status: Existing 

Associated Stakeholder: Norwalk Transit
 

Description: Includes automated headsigns, stop annunciation and web pages.

Mapped to Entity: Transit Management

Mapped to Entity: Transit Vehicle Subsystem

Mapped to Entity: Basic Transit Vehicle

Mapped to Entity: Vehicle Characteristics

Mapped to Entity: Transit User

Mapped to Entity: Media

Mapped to Entity: Transit Driver
Norwalk Transit 


Status: Planned 

Associated Stakeholder: Norwalk Transit
 

Description :Planned elements include: automatic passenger counters, AVL, mobile data terminals, automated farebox, video security and vehicle health monitoring.

Mapped to Entity: Transit Management

Mapped to Entity: Location data source

Mapped to Entity: Transit Vehicle Subsystem

Police – Sheriff Dispatch Center

Status: Existing 

Associated Stakeholder: Generic
 

Description:   Generic for smaller agency use.

Mapped to Entity: Emergency Management
 

Port of LA Traveler Information Center

Status: Planned 

Associated Stakeholder: Port of Los Angeles

 

Description:  The Port of Los Angeles Traveler Information Center is responsible for the port area including the surrounding streets and freeways utilized by container truck traffic.  The system will notify port truck traffic of any adverse traffic situations via Internet web page and changeable message signs.  CCTV cameras and queue detectors will be used to monitor traffic conditions at the port.

Mapped to Entity: Information Service Provider
 

Mapped to Entity: Other ISP
 

Port of Long Beach Traffic Engineering Section

Status: Existing


Associated Stakeholder: Port Of Long Beach

 

Description:  Responsible for disseminating information

Mapped to Entity: Media
 

Mapped to Entity: Information Service Provider


Mapped to Entity: Other ISP

Prisoner Transport

Status: Existing


Associated Stakeholder: LA County Sheriff - Communications Division
 

Description:  Vehicle designated for prisoner transportation.

Mapped to Entity: Transit Vehicle Subsystem
 

Redondo Beach Wave Center


Status: Existing 

Associated Stakeholder: Redondo Beach Wave Transit Agency
 

Description:  Services the general public for Cities of Redondo Beach and Hermosa Beach.  Center located in Redondo Beach City Hall.  Some medical unit dispatch for Cities of Manhattan Beach and Torrance included in duties.

Mapped to Entity: Other TRM
 

Mapped to Entity: Transit Management
 

Santa Clarita Transit Center

Status: Existing 

Associated Stakeholder: Santa Clarita Transit

 

Description:  Dispatch Center for Santa Clarita transit (fixed route, commuter, and Dial-a-ride)

Mapped to Entity: Other TRM
 

Mapped to Entity: Transit Management
 

Santa Clarita Transit Improvements


Status: Planned 

Associated Stakeholder: Santa Clarita Transit

 

Description:  DAR/Paratransit AVL and CAD. Fixed Route, Automated Runcutting, AVL, MDT, AVA, APC and IVR

Mapped to Entity: Transit Management 

Santa Monica Big Blue Bus Center


Status: Existing 

Associated Stakeholder: Santa Monica Big Blue Bus Agency
 

Description:  Dispatch Office/Center located temporarily at 612 Colorado Ave, Santa Monica.  Dispatch center manages transit operations of Big Blue Bus services in the Westside area.

Mapped to Entity: Other TRM 

Mapped to Entity: Transit Management

Santa Monica Big Blue Bus – on vehicle


Status: Existing 

Associated Stakeholder: Santa Monica Big Blue Bus Agency
 

Description:  CAD/AVL, APC, MDT, Automated Runcutting

Mapped to Entity: Other TRM 

Mapped to Entity: Transit Management

SCAG Traveler Information Center


Status: Existing 

Associated Stakeholder: SCAG
 

Description:  

Mapped to Entity: Other ISP
 

Mapped to Entity: Information Service Provider
 

SCAG Traveler Information Center - Kiosks


Status: Existing 

Associated Stakeholder: SCAG
 

Description:  Kiosks are public informational displays supporting various levels of interaction and information access and systems, which provide security in public areas.

Mapped to Entity: Remote Traveler Support: 

Simi Valley Transit Center


Status: Existing 

Associated Stakeholder: Simi Valley Transit Agency

 

Description:  Dispatch center for Simi Valley Transit agency.

Mapped to Entity: Other TRM
 

Mapped to Entity: Transit Management

Small transit Agencies


Status: Existing 

Associated Stakeholder: Generic for small transit agencies

 

Description:  Generic transit agencies for illustrative purposes.

Mapped to Entity: Transit Vehicle Subsystem  

Mapped to Entity: Transit Management

Mapped to Entity: Vehicle

Torrance Transit Center

Status: Existing 

Associated Stakeholder: Torrance Transit Agency
 

Description:  Torrance transit center is located in Torrance and is responsible for dispatching transit buses.

Mapped to Entity: Transit Management
 

Mapped to Entity: Transit User

Mapped to Entity: Transit Driver

Mapped to Entity: Basic transit vehicle
 

Torrance Transit In-Vehicle System

Status: Planned 

Associated Stakeholder: Torrance Transit Agency
 

Description:  In-vehicle systems planned include: automated driver logon, automated passenger counters, mobile data terminals, AVL, automated farebox, automated headsigns, video security stop annunciation and vehicle health monitoring.

Mapped to Entity: Transit Management
 

Mapped to Entity: Location Data Source

Mapped to Entity: Transit Vehicle Subsystem

Mapped to Entity: Basic Transit Vehicle
 

Torrance Transit Management Center

Status: Planned 

Associated Stakeholder: Torrance Transit Agency
 

Description: Planned elements include: automated CAD system, automated scheduling system, automated telephone recording systems, IVR, web pages, trip planning modules, DMS and payroll systems 

Mapped to Entity:  Transit Management

Mapped to Entity: Information Service provider

Mapped to Entity: Media
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[image: image17.png]



1/25/2005
 4:10:38PM


Alameda Corridor East


Element:
ATIS Field Equipment - ACE - Existing


Description:  
CMS and Trailblazer


Element:
IR/RIS - ACE - Existing


Description:  
Alameda Corridor East Intelligent Road/Rail Interface System. HRI/ATIS. Pilot project in Pomona providing travelers warnings of and alternate routes around upcoming train crossings.  Pomona will operate system as it expands into other Cities in the ACE region.  Customized system based on BiTrans TCS. 


City of Pomona - 3 - PV 


Caltrans D7


Element:
CT-NET - CT D7 - Existing


Description:  
Caltrans in-house traffic signal control system for arterials 


Caltrans - CT D7 -  


Element:
CT-NET Field Equipment - CT D7 - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS), etc. 


Caltrans - Caltrans - PCH 


Element:
Intertie - CT D7 - Existing


Description:  
Caltrans District 7 Intertie server provides connection to RIITS


LADOT


Element:
ATIS Field Equipment - LADOT - Existing


Description:  
CMS, Trailblazers 


City of Los Angeles - LADOT - SB, PCH 


Element:
ATMS Field Equipment - LADOT - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Culver City - LADOT - City of Culver City 


City of Los Angeles - LADOT - SB, PCH 


Element:
ATSAC Website - LADOT- Existing


Description:  
LADOT ATSAC website with special events, planned events, and travel time info. 


City of Los Angeles - 3 - SB, PCH 


Element:
ATSAC Workstation - LADOT- Existing


Description:  
Workstation providing the Agency the ability to manage signals via ATSAC. 


City of Burbank  


Element:
ATSAC/ATCS - LADOT - Existing


Description:  
Automated Traffic Surveillance and Control System/Adaptive Traffic Control Software.  In-house PC-based system controlling (about 3,000 out of 4,400) traffic signals in the City.  This system also manages the changeable - reversiable lane system. 


Element:
Reversible Lane Field Equipment - LADOT - Existing


Description:  
Reversible lane control field equipment on 4th St. (I-5 to Alameda).


Element:
Reversible Lane System - LADOT - Existing


Description:  
Reversible lane control system on 4th St. (I-5 to Alameda). 


City of Los Angeles - 3 - SB, PCH 


Element:
Transit Signal Priority - LADOT - Existing


Description:  
Transit Signal Priority (TSP) system to manage Bus traffic signal priority requests based upon bus location, schedule, etc. 


City of Los Angeles - 3 - SB, PCH 


Element:
Transit Vehicles - LADOT 


Description:  
Transit buses for LADOT that have AVL


Level 1


Element:
ATIS Field Equipment - 1 - Planned


Description:  
CMS, Trailblazers 


City of Hawthorne - 1 - SB 


City of Lawndale - 1 - SB 


City of Manhattan Beach - 1 - SB 


City of Redondo Beach - 1 - SB 


Element:
ATMS Field Equipment - 1 - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Agoura Hills  - 1 - None 


City of Hawaiian Gardens - 1 - GWC/COG 


City of Hawthorne - 1 - SB 


City of Hermosa Beach - 1 - SB 


City of Industry - 1 - PV 


City of La Habra Heights - 1 - None 


City of La Mirada - 1 - GWC(I-105, I-5) 


City of Pico Rivera - 1 - GWC (I-105) 


City of Redondo Beach - 1 - SB 


City of San Marino - 1 - SGV 


City of Walnut - 1 - PV 


City of Duarte - 1 - SGV 


City of El Segundo - 1 - SB 


City of Lawndale - 1 - SB 


City of Manhattan Beach - 1 - SB 


Element:
IEN Workstation - 1 - Planned


Description:  
Workstation providing the Agency the ability to view its signals (as hosted by another agency) and to view regional traffic and incident management operations and limited control. 


City of Agoura Hills  - 1 - None 


City of Duarte - 1 - SGV 


City of El Segundo - 1 - SB 


City of Hawaiian Gardens - 1 - GWC/COG 


City of Hawthorne - 1 - SB 


City of Hermosa Beach - 1 - SB 


City of Industry - 1 - PV 


City of La Habra Heights - 1 - None 


City of La Mirada - 1 - GWC(I-105, I-5) 


City of Lawndale - 1 - SB 


City of Manhattan Beach - 1 - SB 


City of Pico Rivera - 1 - GWC (I-105) 


City of Redondo Beach - 1 - SB 


City of San Marino - 1 - SGV 


City of Walnut - 1 - PV 


Level 2A


Element:
ATIS Field Equipment - 2A - Planned


Description:  
CMS, Trailblazers 


City of Bellflower - 2A - GWC (I-105) 


City of Paramount - 2A - GWC (I-5), I-710 


Element:
ATMS Field Equipment - 2A - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Baldwin Park  - 2A - SGV 


City of Bellflower - 2A - GWC (I-105) 


City of Carson - 2A - SB 


City of Culver City - 2A - None 


City of El Monte - 2A - SGV 


City of Glendora  - 2A - SGV 


City of La Puente - 2A - SGV 


City of La Verne - 2A - PV 


City of Monrovia  - 2A - SGV 


City of Paramount - 2A - GWC (I-5), I-710 


City of Rancho Palos Verdes - 2A - SB 


City of South El Monte  - 2A - SGV 


City of Temple City - 2A - SGV 


City of Whittier - 2A - GWC (I-5) 


City of Azusa - 2A - SGV 


City of Lomita - 2A - SB 


City of Rolling Hills Estates - 2A - SB 


City of Claremont - 2A - PV 


Element:
ATSAC Workstation - 2A - Existing


Description:  
Workstation providing the Agency the ability to manage signals via ATSAC. 


Los Angeles World Airports (LAWA) - 2A -  


Element:
ATSAC Workstation - 2A - Planned


Description:  
Workstation providing the Agency the ability to manage signals via ATSAC. 


City of Culver City - 2A - None 


Element:
IEN Workstation - 2A - Planned


Description:  
Workstation providing the Agency the ability to view regional traffic and incident management operations and limited control. 


City of Carson - 2A - SB 


City of Claremont - 2A - PV 


City of Azusa - 2A - SGV 


City of Bellflower - 2A - GWC (I-105) 


City of Culver City - 2A - None 


City of El Monte - 2A - SGV 


City of Glendora  - 2A - SGV 


City of La Puente - 2A - SGV 


City of La Verne - 2A - PV 


City of Lomita - 2A - SB 


City of Monrovia  - 2A - SGV 


City of Paramount - 2A - GWC (I-5), I-710 


City of Rancho Palos Verdes - 2A - SB 


City of Rolling Hills Estates - 2A - SB 


City of South El Monte  - 2A - SGV 


City of Temple City - 2A - SGV 


City of Whittier - 2A - GWC (I-5) 


City of Baldwin Park  - 2A - SGV 


Element:
TCS Workstation - 2A - Planned


Description:  
Traffic control system workstationto manage various ATIS and ATMS field equipment. 


City of Carson - 2A - SB 


City of Claremont - 2A - PV 


City of Azusa - 2A - SGV 


City of Baldwin Park - 2A - SGV 


City of Bellflower - 2A - GWC (I-105) 


City of El Monte - 2A - SGV 


City of Glendora - 2A - SGV 


City of La Puente - 2A - SGV 


City of La Verne - 2A - PV 


City of Lomita - 2A - SB 


City of Monrovia - 2A - SGV 


City of Paramount - 2A - GWC (I-5), I-710 


City of Rancho Palos Verdes - 2A - SB 


City of Rolling Hills Estates - 2A - SB 


City of South El Monte - 2A - SGV 


City of Temple City - 2A - SGV 


City of Whittier - 2A - GWC (I-5) 


Level 2B


Element:
ATIS Field Equipment - 2B - Planned


Description:  
CMS, Trailblazers 


City of Arcadia - 2B - SGV 


City of Norwalk - 2B - GWC(I-105, I-5) 


City of San Dimas - 2B - PV, SGV 


Element:
ATMS Field Equipment - 2B - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Alhambra - 2B - SGV 


City of Bell - 2B - I-710 


City of Bell Gardens - 2B - I-710 


City of Beverly Hills - 2B - None 


City of Calabasas - 2B - PCH 


City of Compton - 2B - GWC (I-105), I-710 


City of Cudahy - 2B - I-710 


City of Diamond Bar - 2B - PV 


City of Gardena - 2B - SB 


City of Huntington Park - 2B - I-710 


City of La Canada/Flintridge - 2B - None 


City of Lakewood - 2B - GWC/COG 


City of Lancaster - 2B - NLA 


City of Lynwood - 2B - GWC (I-105), I-710 


City of Malibu - 2B - PCH 


City of Maywood - 2B - I-710 


City of Montebello - 2B - GWC (I-5), SGV 


City of Monterey Park - 2B - SGV 


City of Norwalk - 2B - GWC(I-105, I-5) 


City of Palmdale - 2B - NLA 


City of Rosemead - 2B - SGV 


City of San Dimas - 2B - PV, SGV 


City of San Fernando - 2B - None 


City of San Gabriel - 2B - SGV 


City of Santa Clarita - 2B - NLA 


City of Santa Fe Springs - 2B - GWC(I-105, I-5) 


City of Santa Monica - 2B - PCH 


City of Signal Hill - 2B - I-710 


City of South Gate - 2B - GWC (I-105), I-710 


City of South Pasadena - 2B - SGV 


City of Torrance - 2B - SB 


City of Vernon - 2B - I-710 


City of West Covina - 2B - SGV 


City of West Hollywood - 2B - None 


City of Westlake Village - 2B - None 


City of Cerritos - 2B - GWC/COG 


City of Commerce - 2B - GWC (I-5), I-710 


City of Arcadia - 2B - SGV 


City of Artesia - 2B - GWC/COG 


City of Covina - 2B - SGV 


City of Irwindale - 2B - SGV 


Element:
ATMS Field Equipment - 2B - Planned


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Palmdale - 2B - NLA 


LACO - 3 -  


Element:
IEN Workstation - 2B - Planned


Description:  
Workstation providing the Agency the ability to view regional traffic and incident management operations and limited control. 


MTA - 2B -  


City of Cerritos - 2B - GWC/COG 


City of Commerce - 2B - GWC (I-5), I-710 


City of Alhambra - 2B - SGV 


City of Arcadia - 2B - SGV 


City of Artesia - 2B - GWC/COG 


City of Bell - 2B - I-710 


City of Bell Gardens - 2B - I-710 


City of Beverly Hills - 2B - None 


City of Calabasas - 2B - PCH 


City of Compton - 2B - GWC (I-105), I-710 


City of Covina - 2B - SGV 


City of Cudahy - 2B - I-710 


City of Diamond Bar - 2B - PV 


City of Gardena - 2B - SB 


City of Huntington Park - 2B - I-710 


City of Irwindale - 2B - SGV 


City of La Canada/Flintridge - 2B - None 


City of Lakewood - 2B - GWC/COG 


City of Lancaster - 2B - NLA 


City of Lynwood - 2B - GWC (I-105), I-710 


City of Malibu - 2B - PCH 


City of Maywood - 2B - I-710 


City of Montebello - 2B - GWC (I-5), SGV 


City of Monterey Park - 2B - SGV 


City of Norwalk - 2B - GWC(I-105, I-5) 


City of Palmdale - 2B - NLA 


City of Pomona - 2B - PV 


City of Rosemead - 2B - SGV 


City of San Dimas - 2B - PV, SGV 


City of San Fernando - 2B - None 


City of San Gabriel - 2B - SGV 


City of Santa Clarita - 2B - NLA 


City of Santa Fe Springs - 2B - GWC(I-105, I-5) 


City of Santa Monica - 2B - PCH 


City of Signal Hill - 2B - I-710 


City of South Gate - 2B - GWC (I-105), I-710 


City of South Pasadena - 2B - SGV 


City of Torrance - 2B - SB 


City of Vernon - 2B - I-710 


City of West Covina - 2B - SGV 


City of West Hollywood - 2B - None 


City of Westlake Village - 2B - None 


Element:
TCS - 2B - Existing


Description:  
Traffic control system to manage various ATIS and ATMS field equipment. 


City of Palmdale - 2B - NLA 


City of Cerritos - 2B - GWC/COG 


City of Commerce - 2B - GWC (I-5), I-710 


City of Alhambra - 2B - SGV 


City of Beverly Hills - 2B - None 


City of Calabasas - 2B - PCH 


City of Gardena - 2B - SB 


City of Lancaster - 2B - NLA 


City of Santa Clarita - 2B - NLA 


City of Santa Monica - 2B - PCH 


City of South Gate - 2B - GWC (I-105), I-710 


City of Vernon - 2B - I-710 


City of West Covina - 2B - SGV 


City of West Hollywood - 2B - None 


Element:
TCS - 2B - Planned


Description:  
Traffic control system to manage various ATIS and ATMS field equipment. 


City of Westlake Village - 2B - None 


City of Cerritos - 2B - GWC/COG 


City of Beverly Hills - 2B - None 


City of Malibu - 2B - PCH 


City of San Fernando - 2B - None 


City of West Hollywood - 2B - None 


City of Commerce - 2B - GWC (I-5), I-710 


City of Cudahy - 2B - I-710 


City of Alhambra - 2B - SGV 


City of Arcadia - 2B - SGV 


City of Artesia - 2B - GWC/COG 


City of Bell - 2B - I-710 


City of Bell Gardens - 2B - I-710 


City of Compton - 2B - GWC (I-105), I-710 


City of Covina - 2B - SGV 


City of Diamond Bar - 2B - PV 


City of Huntington Park - 2B - I-710 


City of Irwindale - 2B - SGV 


City of La Canada/Flintridge - 2B - None 


City of Lakewood - 2B - GWC/COG 


City of Lynwood - 2B - GWC (I-105), I-710 


City of Maywood - 2B - I-710 


City of Montebello - 2B - GWC (I-5), SGV 


City of Monterey Park - 2B - SGV 


City of Norwalk - 2B - GWC(I-105, I-5) 


City of Rosemead - 2B - SGV 


City of San Dimas - 2B - PV, SGV 


City of San Gabriel - 2B - SGV 


City of Santa Fe Springs - 2B - GWC(I-105, I-5) 


City of Signal Hill - 2B - I-710 


City of South Gate - 2B - GWC (I-105), I-710 


City of South Pasadena - 2B - SGV 


City of Torrance - 2B - SB 


City of Vernon - 2B - I-710 


City of West Covina - 2B - SGV 


Level 3


Element:
ATIS Field Equipment - 3 - Existing


Description:  
CMS, Trailblazers 


City of Glendale -3 - Arroyo/Verdugo 


City of Los Angeles - 3 - SB, PCH 


City of Pasadena - 3 - Arroyo/Verdugo, SGV 


City of Pomona - 3 - PV 


LACO - 3 -  


City of Inglewood - 3 - SB 


Element:
ATIS Field Equipment - 3 - Planned


Description:  
CMS, Trailblazers 


LACO - 3 -  


City of Burbank - 3 


City of Downey - 3 - GWC(I-105, I-5) 


City of Long Beach - 3 - GWC/COG, I-710, SB 


Element:
ATMS Field Equipment - 3 - Existing


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Burbank - 3 - SGV 


City of Downey - 3 - GWC(I-105, I-5) 


City of Glendale  


City of Inglewood - SB 


City of Long Beach - 3 - GWC/COG, I-710, SB 


City of Los Angeles - 3 - SB, PCH 


City of Pasadena - 3 - Arroyo/Verdugo, SGV 


City of Pomona - 3 - PV 


LACO - 3 -  


RWIS on Angeles Crest Hwy. 


Element:
ATMS Field Equipment - 3 - Planned


Description:  
Traffic signals, VDS, CCTV, Road Weather Information System (RWIS) 


City of Burbank


Element:
IEN Corridor Server - 3 - Existing


Description:  
Facilitates the exchange of real-time arterial traffic information between potentially disparate TCSs, and limited signal control between Agencies in the TF.  This server is located at LACO DPW 


LACO - 3 -  


Element:
IEN Corridor Server - 3 - Planned


Description:  
Facilitates the exchange of real-time arterial traffic information between potentially disparate TCSs, and limited signal control between Agencies in the TF. 


City of Los Angeles - 3 - SB, PCH 


City of Burbank  


LACO - 3 - GWC 


LACO - 3 - I-710 


LACO - 3 - PV 


LACO - 3 - SB 


Element:
IEN Regional Server - 3 - Planned


Description:  
IEN server for multiple TFs/Corridors.  Facilitates the exchange of real-time arterial traffic information between corridors, and limited signal control between participating Agencies.  Also facilitates exchange of traffic information with Agencies not part of any TF (e.g., Caltrans, etc.). 


LACO - 3 -  


Element:
IEN Workstation - 3 - Existing


Description:  
Workstation providing the Agency the ability to view regional traffic and incident management operations and limited control. 


City of Pasadena - 3 - Arroyo/Verdugo. SGV 


LACO - 3 


Element:
IEN Workstation - 3 - Planned


Description:  
Workstation providing the Agency the ability to view regional traffic and incident management operations and limited control. 


City of Downey - 3 - GWC(I-105, I-5) 


City of Long Beach - 3 - GWC/COG, I-710, SB 


City of Los Angeles - LADOT - SB, PCH 


City of Inglewood - 3 -  


City of Pomona - 3 -  


City of Pasadena - 3 - 


Element:
TCS - 3 - Existing


Description:  
Traffic control system to manage various ATIS and ATMS field equipment. 


City of Long Beach - 3 - GWC/COG, I-710, SB 


City of Pasadena - 3 - Arroyo/Verdugo, SGV 


City of Los Angeles - 3 - SB, PCH 


City of Burbank - 3 - SGV 


City of Glendale - 3 - Arroyo/Verdugo 


City of Inglewood - 3 - SB 


City of Pomona - 3 - PV


Element:
TCS - 3 - Planned


Description:  
Traffic control system to manage various ATIS and ATMS field equipment. 


Caltrans - 3 - PCH 


City of Downey - 3 - GWC(I-105, I-5) 


City of Long Beach - 3 - GWC/COG, I-710, SB 


City of Burbank - 3 - SGV 


City of Pomona - 3 - PV


Local Cities and LA County Emergency Management


Element:
Fire and Police Vehicles - Local Cities/County EM


Description:  
Local Cities and L.A. County who have emergency pre-emption or priority functions for police and fire vehicles (i.e.,


Opticom).  Pre-emption happens at the roadside between vehicle and signals.


METRO Operations


Element:
Countywide Signal Priority System - METRO - Existing


Description:  
Metro Operations Signal Priority Systems


Element:
IEN Workstation - METRO - Existing


Description:  
Workstation providing the Agency the ability to view regional traffic and incident management operations and limited


control.


Element:
Transit Vehicles - METRO


Description:  
Metro Operations has a Bus Rapid Transit (BRT) system and this element represents the METRO buses that are equiped with


AVL and participate in the transit priority system.


Other Transit Agencies


Element:
Transit Mgmt. Systems - Other Transit Agencies


Description:  
Local Cities transit priority systems.


Element:
Transit Vehicles - Other Transit Agencies


Description:  
Local City and private transit vehicles that have priority system capabilities.


Pasadena LRT


Element:
LRT TCS - Pasadena - Existing


Description:  
BiTrans QuicNet IV TCS to operate signals located at 18 MTA LRT (Gold Line) crossings with 2070 BiTrans controllers running BiTrans LRT and time of day (TOD) timing plans. 


City of Pasadena - 3 - Arroyo/Verdugo, SGV 


Element:
LRT TCS Field Equipment - Pasadena - Existing


Description:  
Signals located at 18 MTA LRT (Gold Line) crossings with 2070 BiTrans controllers running BiTrans LRT and time of day (TOD) timing plans. 


City of Pasadena - 3 - Arroyo/Verdugo, SGV 


RIITS


Element:
LA County Regional ITS Arch and RIITS Network


Description:  
The Regional Interface to  the Freeway System between arterial and freeway.  This interface will carry any information for


coordination between the RIITS Architecture and the Arterial Architecture.
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Access Services


Description:  
Access Services, a California state-mandated local agency, organized as a non-profit business entity, coordinating and providing transportation services to the disabled within Los Angeles County.  We operate a decentralized system with eight independent operators contracted to provide day-to-day operations.  All contractors and Access Services are connected via a WAN.



Associated Element:  Access Services Center 

California Highway Patrol (CHP)


Description:  
The CHP is responsible for freeway incident verification, monitoring, and scene management throughout LA County.



Associated Element:  CHP Dispatch 

Culver CitiBus


Description:  
Culver City transit agency


Associated Element:  Culver CitiBus Information displays 

Caltrans District 7


Description:  
Caltrans District 7 is the state department of transportation for the Los Angeles and Ventura counties.  Caltrans covers the counties in freeway and state highway operation in traffic monitoring, congestion, and incident management.



Associated Element:  Caltrans Freeway Management Center 



Associated Element:  Caltrans State Highway Center 



Associated Element:  Caltrans State Highway Center_Roadside Equipment 



Associated Element:  Caltrans Traveler Information Center 

City of Arcadia - Police Department


Description:  
City of Arcadia dispatch center is under the cognizance of the Arcadia Police Department.  Responsible for dispatching police units for the City area.



Associated Element:  City of Arcadia Dispatch Center 

City of Baldwin Park - Police Department


Description:  
City of Baldwin Park dispatch center is under the cognizance of the Baldwin Park Police Department.  Responsible for dispatching police units for the City area.



Associated Element:  City of Baldwin Park Dispatch Center 

City of Bell Gardens - Police Department


Description:  
City of Bell Gardens dispatch center is under the cognizance of the Bell Gardens Police Department.  Responsible for dispatching police units for the City area.



Associated Element:  City of Bell Gardens Dispatch Center 

City of Burbank - Police Department


Description:  
City of Burbank dispatch center is under the cognizance of the Burbank Police Department.  Responsible for dispatching police and fire units for the City area.



Associated Element:  City of Burbank Dispatch Center 

City of Compton - Fire Department


Description:  
City of Compton dispatch center is under the cognizance of the Compton Fire Department.  Responsible for dispatching fire units for the City area, as well as cities of Santa Fe Springs, Montebello, Compton, and Downey.



Associated Element:  City of Compton Dispatch Center 

City of El Segundo - Fire Department


Description:  
City of El Segundo dispatch center is under the cognizance of the El Segundo Fire Department.  Responsible for dispatching police, fire, and rescue units for the City area.  Also responsible for dispatching police and fire units for the City of Hermosa Beach.



Associated Element:  City of El Segundo Dispatch Center 

City of Gardena - Police Department


Description:  
City of Gardena dispatch center is under the cognizance of the Gardena Police Department.  Responsible for dispatching police units for the Cities of Gardena, Hawthorne, and Manhattan Beach.  Also responsible for dispatching fire and rescue units for City of Manhattan Beach area.



Associated Element:  City of Gardena Dispatch Center 

City of Glendale - Fire Department


Description:  
City of Glendale dispatch center (Verdugo Dispatch) is under the cognizance of the Glendale Fire Department.  Responsible for dispatching fire units for the Cities of Burbank, Glendale, Pasadena, Arcadia, Monrovia, San Gabriel, Sierra Madre, San Marino, and South Pasadena.



Associated Element:  City of Glendale Dispatch Center 

City of Glendale - Police Department


Description:  
City of Glendale Police dispatch center is under the cognizance of the Glendale Police Department.  Responsible for dispatching police units for the City.




Associated Element:  City of Glendale Police Dispatch Center 

City of La Verne - Fire Department


Description:  
City of La Verne dispatch center is under the cognizance of the La Verne Fire Department.  Responsible for dispatching police and fire units for City of La Verne area.  



Associated Element:  City of La Verne Dispatch Center 

City of Los Angeles Traffic Department


Description:  
City of Los Angeles ATSAC Traffic Department



Associated Element:  Los Angeles ATSAC Center 

City of West Covina - Police Department


Description:  
City of West Covina dispatch center is under the cognizance of the West Covina Police Department.  Responsible for dispatching police, fire, and rescue units for the City area (17.5 square miles).  Receives and dispatches all 911 calls.



Associated Element:  City of West Covina Dispatch Center 

City of Whittier - Police Department


Description:  
City of Whittier Police dispatch center is under the cognizance of the Whittier Police Department.  Responsible for dispatching police units for the Cities of Whittier and Santa Fe Springs.



Associated Element:  City of Whittier Dispatch Center 

Foothill Transit


Description:  
There exists a Joint Powers Authority of 21 San Gabriel & Pomona Valley cities and L.A.County. Foothill is the public transit Provider for that area



Associated Element:  Foothill Traveler Information Center. 

Associated Element: Foothill Traveler Information Center Kiosks

Associated Element: Transit Management Center

Associated Element: Transit Management Center Kiosks

Gardena Municipal Bus Lines

Description
Local Transit Agency

Associated Element: Gardena Municipal Bus Lines

Associated Element: Gardena Municipal Bus Lines Kiosks

Associated Element: Transit Vehicles: Fixed route Bus and Special Transit

LA County Sheriff - Communications Division


Description:  
Provide voice and data communications for the LA Sheriff and allied agencies in Los Angeles County.  Also maintains county and statewide bus service for prisoner transportation.  Provides law enforcement services for public bus and light rail.



Associated Element:  Communication Operators/Supervisors/Sergeants 



Associated Element:  LA County Sheriff Communications Center 



Associated Element:  LA County Sheriff Communications Center_Kiosks 



Associated Element:  Prisoner Transport 

LACMTA - Bus Operations


Description:  
Bus Operations Control (BOC) located at the MTA Headquarters Building at One Gateway Plaza, Los Angeles, CA.  Responsible for radio communications (voice and data) and real-time fleet management for 2400 revenue buses and 75 non-revenue vehicles in the Los Angeles basin.



Associated Element:  LACMTA – Bus Operations 

LACMTA - Rail Operations


Description:  
LACMTA Rail operations are responsible for all rail transportation for Los Angeles County.



Associated Element:  LACMTA Rail Dispatch Center 

LADOT - Transit


Description:  
The Transit Bureau of LADOT is responsible for the planning, development, and operations of all transit related issues.


Associated Element:  Fixed Route Bus


Associated Element:  LADOT – Transit Operations



Associated Element:  Paratransit Vehicles



Associated Element:  Rail Stations

Local/Regional Fire Dispatch Center


Description:  
Generic for smaller agency use.



Associated Element:  Emergency Vehicles 

Associated Element:  Local/Regional Fire Dispatch Center 

Long Beach Transit Agency


Description:  
Bus transit agency located in City of Long Beach.  Services cities of Long Beach and 11 surrounding communities.



Associated Element:  Long Beach Transit Center 

Los Angeles County Fire Department


Description:  
Los Angeles County Fire Department is under the cognizance of Los Angeles County.  



Associated Element:  Los Angeles County Fire Dispatch 

Metrolink Rail Agency


Description:  
Metrolink Rail agency.  Area of responsibility includes Los Angeles to Lancaster/San Bernardino/Riverside/San Diego/Oxnard.  Operational responsibilities are to coordinate train movements in a safe and efficient manner.



Associated Element:  Metrolink Operations Center 

Montebello Bus Lines


Description:  
Regional fixed route services and Montebello only, Dial-a-Ride. The system covers 45 square miles and also extends to downtown L.A. along the SR-60 corridor.



Associated Element:  Montebello Bus Lines

 Associated Element:  Montebello Bus Lines Traveler Information

Police-Sheriff Dispatch Center

Description:  
Generic for Use with smaller agencies.



Associated Element:  Police Sheriff Dispatch Center

 Associated Element:  Emergency Vehicles
Port Of Long Beach


Description:  
Port of Long Beach, Engineering Section is responsible for disseminating information.



Associated Element:  Port of Long Beach Traffic Engineering Section 

Port of Los Angeles


Description:  
The Port of Los Angeles Traveler Information Center is responsible for the port area including the surrounding streets and freeways utilized by container truck traffic.  The system will notify port truck traffic of any adverse traffic situations via Internet web page and changeable message signs.  CCTV cameras and queue detectors will be used to monitor traffic conditions at the port.



Associated Element:  Port of LA Traveler Information Center 

Redondo Beach Wave Transit Agency


Description:  
Services the general public for Cities of Redondo Beach and Hermosa Beach.  Some medical unit dispatch for Cities of Manhattan Beach and Torrance included in duties.



Associated Element:  Redondo Beach Wave Center 

Santa Clarita Transit


Description:  
Santa Clarita transit provides fixed route, commuter, and dial-a-ride services for the Santa Clarita valley.



Associated Element:  Santa Clarita Transit Center 

Santa Monica Big Blue Bus Agency


Description:  
Bus transit agency that manages transit operations of Big Blue Bus services in the Westside area.



Associated Element:  Santa Monica Big Blue Bus Center 

SCAG


Description:  
SCAG is the Southern California Association of Governments.



Associated Element:  SCAG Traveler Information Center_Kiosks 

Simi Valley Transit Agency


Description:  
Simi Valley Transit (SVT) is municipally owned and operated by the City of Simi Valley.  Both fixed route and ADA/general paratransit services are provided within the 32 square miles boundary of the City with connections in the community of Chatsworth to LACMTA and intra-county connections with the Cities of Moorpark and Thousand Oaks.  Connections are also made with the Ventura Intercity Service Transit Authority (VISTA), which accommodates intra-county public transportation.



Associated Element:  Simi Valley Transit Center 

Torrance Transit Agency


Description:  
Torrance transit agency is responsible for dispatching transit buses in the City of Torrance area.



Associated Element:  Torrance Transit Center 

APPENDIX D – RIITS STAEKEHOLDER MEMBERSHIP
	CONTACT PERSON
	ORGANIZATION
	TITLE/POSITION

	Dan Beal
	Automobile Club of Southern California
	Manager Public Policy and Programs

	Steve Finnegan
	Automobile Club of Southern California
	Principal Transportation Policy Specialist

	Frank Cechini
	FHWA  - CA Division
	ITS Engineer

	John Dewar
	FHWA – CA Division
	Director of Field Operations

	Jesse Glazer
	FHAW – CA Division
	ITS Engineer

	Howard Smith
	SCAG / SCEP
	

	Bob Huddy
	SCAG / SCEP
	Principal Planner

	Steve Cunningham
	Culver City Bus
	Director

	Art Ida
	Culver City Bus
	Deputy Transportation Director

	Kim Hall
	Culver City Bus
	

	Samantha Blackshire
	Culver City Bus
	

	Kathryn Engel
	Montebello Transit
	

	Paula Faust
	Montebello Transit
	

	Aram Chaparyan
	Torrance Transit
	Bus. Mgr. Operations

	Wayne Begeron
	Torrance Transit
	Sr. Administrative Intern

	Anthony Rose
	Torrance Transit
	Staff Assistant

	Angelica Ochoa
	Torrance Transit
	Admin Anal.

	Gary Hewitt
	City of Glendale
	Transit Planner

	James Parker
	Norwalk Transit
	Director

	Ray Turpin
	City of Simi Valley
	Dep Dir

	Robyn Dowd
	Santa Clarita Transit
	Admin Anal.

	DeRees Clark
	Santa Clarita Transit
	Admin Anal.

	Caitlin Dempsey
	Santa Clarita Transit
	

	Corie Hill
	Santa Clarita Transit
	Admin Anal.

	Bob Murphy
	Santa Clarita Transit
	Trans Man.

	Mike Downs
	The Wave – Redondo Beach
	District Man

	Terisa Price
	City of Redondo Beach
	Trans Man.

	James Parker
	La Mirada Transit/ Norwalk Transit
	Manager

	Tracy Hernandez
	La Mirada Transit / Norwalk Transit
	Manager

	Whitman Ballenger
	Gardena Municipal Bus
	Director

	Daniel Gomez
	Commerce Municipal Bus
	Director

	Rosie Rodrigues
	Claremont Dial A Ride
	Asst. Man.

	Mike Iven
	Arcadia Transit
	Manager

	Dave Mrstik
	AVTA
	Contract Compliance Man. 

	Debbie Mrstik
	AVTA
	Analyst 

	F. Scott Jewell
	ASI
	Manager ITS

	Jonathan Cook
	Foothill Transit
	Sr. Programmer Analyst

	Julie Austin
	Foothill Transit
	

	Patrick Horton
	Foothill Transit
	

	Sole Aranguiz
	Foothill Transit
	

	Kevin McDonald
	Foothill Transit
	Dep Exec Director

	James Okazaki
	LADOT
	

	Tom Chang
	LADOT
	

	Jim Lefton
	LADOT
	

	Carri Sabel
	Long Beach Transit
	PM - ACS Project

	Ed King
	Long Beach Transit
	Operations Manager

	Richard Gross
	Long Beach Transit
	

	Dick Stillwell
	Long Beach Transit
	

	Colin Probert
	Santa Monica Big Blue Bus
	Transit Systems Analyst

	Bob Ayer
	Santa Monica Big Blue Bus
	AFMS

	Janeene de Martinez
	Santa Monica Big Blue Bus
	IT Manager

	Lynn Berberian
	AMTRAK
	Asst. General Manager

	Scott Stacker
	AMTRAK
	

	Larry Klein
	AMTRAK
	

	John Kerins
	Metrolink
	

	Jay Peterson
	Metrolink
	

	Richard Shockley
	Metrolink
	Program Manager-Communications

	Lt. Joe Vizcarra
	CHP / TMC
	Lieutenant-Transportation Mgt. Unit

	S. Hill
	CHP / TMC
	

	David Wanjiru
	CHP / TMC
	Supervisor - Network Mgmt Section

	Sgt. Rob Lund
	CHP / TMC
	

	Brian Jordan
	LA County Fire Dept.(LACFD)
	Captain (out in field)

	Mark Savage
	LA County Fire Dept.(LACFD)
	Captain

	Kerry Crabtree
	LA County Fire Dept.(LACFD)
	

	Eric Ekeberg
	LA County Fire Dept.(LACFD)
	Asst. Chief

	Armando Carrillo
	LA County Fire Dept.(LACFD)
	Inspector

	Ken Garner
	Los Angeles Police Dept.(LAPD)
	Captain

	Ban V. Nguyen
	LA County Sheriff Dept.(LASD) / Transit
	Deputy Sheriff Threat Assessment

	Dave Tellez
	LA County Sheriff Dept.(LASD) / Transit
	

	Lt. Mike Herek
	LA County Sheriff Dept.(LASD) / Transit
	Lieutenant-Rail Operations

	Leo Norton
	LA County Sheriff Dept.(LASD) / Transit
	Lieutenant-Rail Operations

	Vic Allende
	LA County Sheriff Dept. (LASD)
	Sergeant

	Alfred Ortega
	LA County Sheriff Dept.(LASD) / Comm.& Fleet Mgmt Bureau
	Sergeant

	Muawiya M. Abdeen
	LA County Sheriff Dept.(LASD) / EOB
	Deputy Sheriff

	John L. Quintanar
	LA City Fire Dept. (LAFD)
	Chief

	Geoff Taylor
	LA Police Dept. (LAPD) / TCS
	Lieutenant

	Michael Hopkins
	LAX Airport Police
	Supervisor 

	Craig Harvey
	LA County Coroner
	Chief

	Frank Quon
	CALTRANS D7
	District Division Chief

	Sam  Esquenazi
	CALTRANS D7
	

	Allen Chen
	CALTRANS D7
	Senior Engineer

	Fred Rabban
	CALTRANS D7
	ITS New Technology

	Terry Wong
	CALTRANS D7
	

	Jane White
	LACDPW
	Sr. Civil Engineer

	Jeff Pletyak
	LACDPW
	Civil Engineer

	Pat Smith
	LACDPW
	Assoc. Civil Engineer

	Kang Hu
	LADOT
	ATSAC

	George Chen
	LADOT
	ATSAC

	Verej Janoyan
	LADOT
	ATSAC

	Joe Comstock
	City of South Gate
	Director of Public Works

	Ricardo Pacheco
	City of South Gate
	

	Leo Klabbers
	Burbank Airport
	Director of Engineering

	David Allen
	Burbank Airport
	Manager Information & Communication

	Susan Collette
	City of LA World Airports (LAX)
	Ground Transportation Planning

	Patrick Tomcheck
	City of LA World Airports (LAX)
	Ground Transportation Planning

	Don Dennis
	City of LA World Airports (LAX)
	Ground Transportation Planning

	Mark Echmalian
	Long Beach Airport
	Property Management

	Kerry Cartwright
	Port of Long Beach
	Manager Transportation Planning

	Pai-kang Wang
	Port of Long Beach
	Traffic Engineering

	Sailendra Bandatmakur
	Port of Long Beach
	Maintenance Division

	Louis Rubenstein
	Port of Long Beach
	Traffic Engineering

	David Matthewson
	World Port LA
	Director of Planning & Research Div.

	Sue Lai
	World Port LA
	Transportation Engineer

	Corinne LaFazia
	California Trucking Association
	Field Service Mgr. - LA Metro
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Alameda Corridor East


Description: 
 
Alameda Corridor East includes the City of Pomona and the Council of Governments


Associated Element:  IR/RIS - ACE - Existing 


Caltrans D7


Description: 
 
Caltrans District 7


Associated Element:  CT-NET Field Equipment - CT D7 - Existing 


Associated Element:  Intertie Server (FMS) - CT D7 - Existing 


Associated Element:  CT-NET - CT D7 - Existing 


LADOT


Description: 
 
Los Angeles Department of Transportation


Associated Element:  Reversible Lane Field Equipment - LADOT - Existing 


Associated Element:  Transit Signal Priority - LADOT - Existing 


Associated Element:  ATSAC Website - LADOT- Existing 


Associated Element:  ATMS Field Equipment - LADOT - Existing 


Associated Element:  ATIS Field Equipment - LADOT - Existing 


Associated Element:  ATSAC/ATCS - LADOT - Existing 


Associated Element:  Reversible Lane System - LADOT - Existing 


Associated Element:  Transit Vehicles - LADOT  


Level 1


Description: 
 
Cities of Hawthorne, Lawndale, Manhattan Beach, Redondo Beach, Agoura Hills, Hawaiian Gardens, Hermosa Beach,


Industry, La Habra Heights, La Mirada, Pico Rivera, San Marino, Walnut, Duarte and El Segundo.


Associated Element:  ATIS Field Equipment - 1 - Planned 


Associated Element:  IEN Workstation - 1 - Planned 


Associated Element:  ATMS Field Equipment - 1 - Existing 


Level 2A


Description: 
 
Cities of Bellflower, Paramount, Baldwin Park, Carson, Culver City, El Monte, Glendora, La Puente, La Verne, Monrovia, Rancho Palos Verdes, South El Monte, Temple City, Whittier, Azusa, Lomita, Rolling Hills Estates, Claremont, Los Angeles World Airports, Culver City,  


Associated Element:  ATSAC Workstation - 2A - Existing 


Associated Element:  TCS - 2A - Planned 


Associated Element:  ATSAC Workstation - 2A - Planned 


Associated Element:  ATMS Field Equipment - 2A - Existing 


Associated Element:  IEN Workstation - 2A - Planned 


Associated Element:  ATIS Field Equipment - 2A - Planned 


Level 2B


Description: 
 
MTA, Cities of Glendale, Arroyo/Verdugo, Arcadia, Burbank, Inglewood, Norwalk, San Dimas, Alhambra, Bell, Bell Gardens, Beverly Hills, Calabasas, Compton, Cudahy, Diamond Bar, Gardena, Huntington Park, La Canada/Flintridge, Lakewood, Lancaster, Lynwood, Malibu, Maywood, Montebello, Monterey Park, Palmdale, Pomona, Rosemead, San Fernando, San Gabriel, Santa Clarita, Santa Fe Springs, Santa Monica, Signal Hill, South Gate, South Pasadena, Torrance, Vernon, West Covina, West Hollywood, Westlake Village, Cerritos, Commerce, Arcadia, Artesia, Covina Irwindale  


Associated Element:  IEN Workstation - 2B - Planned 


Associated Element:  ATMS Field Equipment - 2B - Planned 


Associated Element:  TCS - 2B - Existing 


Associated Element:  ATSAC Workstation - 2B - Planned 


Associated Element:  TCS - 2B - Planned 


Associated Element:  ATIS Field Equipment - 2B - Existing 


Associated Element:  ATMS Field Equipment - 2B - Existing 


Associated Element:  ATIS Field Equipment - 2B - Planned 


Level 3


Description: 
 
City of Los Angeles, Long Beach, Downey, Pasadena, Arroyo/Verdugo, Pomona, Los Angeles County,   


Associated Element:  ATIS Field Equipment - 3 - Planned 


Associated Element:  IEN Regional Server - 3 - Planned 


Associated Element:  TCS - 3 - Existing 


Associated Element:  ATMS Field Equipment - 3 - Existing 


Associated Element:  IEN Corridor Server - 3 - Existing 


Associated Element:  IEN Corridor Server - 3 - Planned 


Associated Element:  ATIS Field Equipment - 3 - Existing 


Associated Element:  TCS - 3 - Planned 


Local Cities and LA County


Description: 
 
This stakeholder represents local cities and the county of LA.


Associated Element:  Maintenance and Construction Mgmt System - Local Cities/County 


Associated Element:  Fire and Police Vehicles - Local Cities/County 


METRO


Description: 
 
METRO is LA County Transit Authority


Associated Element:  Transit Vehicles - METRO  


Associated Element:  Advanced Transit Management System - METRO - Existing 


Associated Element:  IEN Workstation - METRO - Existing 


Other Transit Agencies


Description: 
 
This stakeholder represents city and privatized transit agencies in the LA Region not "METRO"


Associated Element:  Transit Mgmt. Systems - Other Transit Agencies 


Associated Element:  Transit Vehicles - Other Transit Agencies  


Pasadena


Description: 
 


Associated Element:  LRT TCS Field Equipment - Pasadena - Existing 


Associated Element:  LRT TCS - Pasadena - Existing 

APPENDIX F – EXAMPLES OF INTERAGENCY AGREEMENTS


I. LADOT - MTA Agreements Governing ATSAC CCTV Video Images

This Memorandum of Understanding (MOU) is made by and between the Los Angeles County Metropolitan Transportation Authority (MTA) and City of Los Angeles to summarize guidelines and protocol for the viewing of Closed Circuit Television (CCTV) video images originating from Los Angeles Department of Transportation’s (LADOT) Automated Traffic Surveillance and Control (ATSAC) Center.

MTA may be permitted to view ATSAC CCTV video images under the following conditions:

1. Video images and data received by MTA shall be used only to provide general information about traffic circulation and to assist MTA personnel in the management of their bus and rail operation.  Video images shall not be used for any non-transit related system management purposes including law enforcement.

2. MTA shall be fully responsible for any unauthorized viewings of the video images by MTA personnel.

3. LADOT has priority control over all CCTV cameras.  If the selected camera is not in use by LADOT, MTA personnel may rotate the camera to their preferred position.

4. MTA shall be permitted the use of one (1) video monitor and four (4) data monitors located in the bus dispatch center of MTA’s main building located at One Gateway Plaza.  Additional monitors must be approved by LADOT.

5. Video images may not be recorded in any manner without the prior approval of LADOT.

6. MTA is responsible for the maintenance and upgrading, if necessary, of all hardware located within the MTA building.  This hardware includes the graphics workstation; video monitor and the fiber optic interconnect system between ATSAC Center and the MTA.  

II. Agreements Between Caltrans District 7 and LADOT

LADOT / Caltrans Operations Agreement

LADOT and Caltrans perform parallel missions on jurisdictionally separate facilities that are interdependent.  To fully utilize the existing transportation network of freeways and arterials efficiently, it is imperative that transportation resources be utilized in a coordinated manner.  Section 2.0 provides a brief description of the traffic management systems operated independently by LADOT and Caltrans respectively.  While it is neither feasible nor necessary to coordinate the operation of all systems, it is possible to coordinate the operations of primary facilities through the development of resource sharing agreements.  The sharing of resources shall not imply the relinquishment of control or jurisdictional liability at anytime.  LADOT and Caltrans shall retain primary control and responsibility for all systems, subsystems, system components and maintenance within their respective jurisdiction.  The sharing of resources within this document describes the ability to display the status of ITS devices, images, and traffic data associated with a separated jurisdiction.  Where shared resources are utilized, each agency shall adhere fully to the operations agreements described herein.

Purpose

The purpose of this Memorandum of Understanding (MOU) is to provide guidelines, define responsibilities and formalize procedures to facilitate the sharing of traffic management resources between the Los Angeles Department of Transportation (LADOT) and the California Department of Transportation (Caltrans).

Background

The 1984 Summer Olympic Games initiated a cooperative agreement between the City of Los Angeles Department of Transportation (LADOT) and California Department of Transportation (Caltrans) to coordinate the use of their individual transportation management resources.  The goal of that agreement was to maximize roadway capacity by providing the traveling public with current information about congestion and the location of traffic delays.

The concept of coordinated interagency operations evolved from the lessons learned during the 1984 Olympic Games into a demonstration project earmarked as the Smart Corridor.  The goal of Smart Corridor project was to connect the traffic management operations and resources of LADOT; Caltrans; the Los Angeles County Metropolitan Transportation Authority (LACMTA); the California Highway Patrol (CHP); the City of Santa Monica; Culver City and Beverly Hills to fully utilize the capacity of the freeway and parallel surface streets between downtown Los Angeles on the east and I-405 on the west.  The Smart Corridor aided in the establishment of traffic management, communications, and traveler information systems that remain in use today.

With the introduction of the Southern California Priority Corridor Intelligent Transportation System (ITS) network, it is now possible to re-establish the information sharing capabilities of the Smart Corridor project.  The new system connection is based on a regional architecture that will facilitate the integration of additional agencies, even beyond the limits of the Smart Corridor project.  

System Description – Caltrans District 7 / Traffic Management Center (TMC)
Caltrans District 07 operates approximately 615 miles of interstate highway and approximately 500 miles of state highways and secondary routes.  Caltrans is in the process of phasing out the legacy Semi Automated Traffic Management System (SATMS) with their newly developed Advanced Traffic Management System (ATMS).  The ATMS is a modular traffic management system that integrates the following components into a singular operator interface:

· Ramp Metering System

· Changeable Message Signs (CMS) Control System

· Closed Circuit Television (CCTV) Traffic Cameras

· Video Display System

· Incident Management System

Caltrans also operates a Highway Advisory Radio (HAR) and traffic signal system that are not currently integrated into the ATMS.

LADOT / Automated Traffic Surveillance and Control (ATSAC) System

LADOT currently operates the Automated Traffic Surveillance and Control (ATSAC) center.  ATSAC control 67% of Los Angeles’s 4250 traffic signals using two traffic signal control systems, the Urban Traffic Control System (UTCS) and the Adaptive Traffic Control System (ATCS).  The legacy UTCS has been the primary traffic signal control system in ATSAC since 1984 and is currently being phased out with the implementation of ATCS.  ATCS is a PC based advanced traffic management system and has been developed entirely within LADOT.  ATCS is capable of performing adaptive traffic signal timing functions and the graphical user interface is expandable to the extent that all ATSAC functions may be eventually integrated into the ATCS client.  Current systems operating in ATSAC include:

· UTCS (Traffic Signal System)

· ATCS (Traffic Signal System)

· Closed Circuit Television (CCTV) Traffic Cameras

· Video Display System

· Changeable Message Sign (CMS) System

· Transit Priority System (TPS)

· Reversible Lane Use Sign Control (LUSC)

· Light Rail Control System

· Optical Fiber Communications System

· Spread Spectrum Communications System

· Cellular Digital Packet Data (CDPD) Communications System

· ATSAC Traffic Information System Website

Caltrans Agreements Governing ATSAC CCTV Video Images

Caltrans CCTV Operation

This section describes guidelines and protocols for the viewing of Closed Circuit Television (CCTV) video images originating from Caltrans District 07.

LADOT may be permitted to view CCTV video images supplied by Caltrans District 07 under the following conditions:

1. Video images and data received by LADOT shall be used only to provide general information about traffic circulation and to assist LADOT personnel in traffic management operations.  Video images shall not be used for any non-transportation related system management purposes including law enforcement.  

2. LADOT shall be fully responsible for any unauthorized viewings of the video images by LADOT personnel.

3. Caltrans District 07 shall retain priority control over all CCTV cameras.  If a selected camera is not in use by Caltrans, its orientation may be changed temporarily to a preferred position.

4. Caltrans will provide (1) video switch connection to LADOT, allowing the transmission of a single video image.  LADOT is responsible for the display of that video image within its traffic management facility.

5. Video images may not be recorded in any manner without the prior approval of Caltrans.

6. LADOT is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display the video image supplied by Caltrans.

7. Caltrans will provide the timely maintenance of equipment and processes required to transmit video to LADOT. 

Caltrans Changeable Message Sign (CMS) System Operation

This section describes guidelines and protocols for the display of Caltrans CMS status and message content information.  

LADOT may be permitted to receive Caltrans CMS status and message information under the following conditions:

1. Caltrans will make provisions to supply CMS status (Active or Inactive) and message content via a data link between Caltrans District 07 and LADOT/ATSAC.

2. LADOT shall utilize Caltrans CMS state and message content only to provide general information about traffic circulation and to assist LADOT personnel in the management of their transportation operations.  Caltrans CMS status and message content shall not be used for any non-transportation related system management purposes including law enforcement.

3. LADOT shall be fully responsible for any unauthorized use of the CMS status or message content by LADOT personnel.

4. Caltrans shall retain primary control of all CMS within its jurisdiction.

5. LADOT is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display CMS status and message content supplied by Caltrans.  

6. Caltrans will provide the timely maintenance of equipment and processes required to transmit CMS Status and message content to LADOT.

Caltrans Congestion (Detector Data) Operation

This section describes guidelines and protocols for the display of Caltrans congestion information.

LADOT may be permitted to receive Caltrans congestion data under the following conditions:

1. Caltrans will make provisions to supply freeway congestion data via a data link between Caltrans District 07 and LADOT/ATSAC.

2. LADOT shall utilize Caltrans congestion information only to provide general information about traffic circulation and to assist LADOT personnel in the management of their transportation operations.  Caltrans congestion information shall not be used for any non-transportation related system management purposes including law enforcement.

3. LADOT shall be fully responsible for any unauthorized use Caltrans congestion data by LADOT personnel.

4. LADOT is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display congestion information supplied by Caltrans.

5. Caltrans will provide the timely maintenance of equipment and processes required to transmit freeway congestion information to LADOT.  

Caltrans Ramp Meter Status Metering Rate Data Operation

This section describes guidelines and protocols for the display of freeway ramp meter status and metering rate data.

LADOT may be permitted to receive Caltrans ramp meter status and metering rate data under the following conditions:

1. Caltrans will make provisions to supply freeway ramp meter status and metering rate data via a data link between Caltrans District 07 and LADOT/ATSAC.

2. LADOT shall utilize Caltrans metering rate status and metering rate data only to provide general information about traffic circulation and to assist LADOT personnel in the management of their transportation operations.  Caltrans ramp meter information shall not be used for any non-transportation related system management purposes including law enforcement.

3. LADOT shall be fully responsible for any unauthorized us Caltrans ramp meter data by LADOT personnel.

4. LADOT is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display ramp meter status and metering rate information supplied by Caltrans.

5. Caltrans will provide the timely maintenance of equipment and processes required to transmit freeway ramp meter data to LADOT.  

Caltrans Traffic Incident and Special Event Information

This section describes guidelines and protocols for the display of Caltrans traffic incident and special event information.

LADOT may be permitted to receive Caltrans traffic incident and special event information under the following conditions:

1. Caltrans will make provisions to supply traffic incident and special event information via a data link between Caltrans District 07 and LADOT/ATSAC.

2. LADOT shall utilize Caltrans incident and special event information only to provide general information about traffic circulation and to assist LADOT personnel in the management of their transportation operations.  Caltrans traffic incident data shall not be used for any non-transportation related system management purposes including law enforcement.

3. LADOT shall be fully responsible for any unauthorized us Caltrans incident and special event information by LADOT personnel.

4. LADOT is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display Caltrans incident and special event information supplied by Caltrans.

5. Caltrans will provide the timely maintenance of equipment and processes required to transmit traffic incident and special event information to LADOT.  

Caltrans Shared Resources

LADOT Shared Resources

LADOT will grant Caltrans access to the subsystems listed below.  Access to these subsystems is contingent on the compliance of Caltrans District 07 with the terms outlined in the operation agreements in the sections that follow.  

· Closed Circuit Television (CCTV) system

· Arterial Traffic congestion data (Detector Data)

· Traffic signal status and traffic signal timing information

· Special event information

Caltrans Shared Resources

Caltrans will grant LADOT access to the subsystems listed below.  Access to these subsystems is contingent on the compliance of LADOT with the terms outlined in the operational agreements in the sections that follow.

· Closed Circuit Television (CCTV) Traffic Cameras

· Changeable Message Sign (CMS) System

· Traffic congestion data (Detector Data)

· Ramp meter status and metering rate data

· Traffic incident and special event information

LADOT CCTV Operations

This section describes guidelines and protocols for the viewing of Closed Circuit Television (CCTV) video images originating from LADOT.

Caltrans may be permitted to view CCTV video images supplied by LADOT under the following conditions:

1. Video images and data received by Caltrans shall be used only to provide general information about traffic circulation and to assist Caltrans personnel in traffic management operations.  Video images shall not be used for any non-transportation related system management purposes including law enforcement.  

2. Caltrans shall be fully responsible for any unauthorized viewings of the video images by Caltrans personnel.

3. LADOT shall retain priority control over all CCTV cameras.  If a selected camera is not in use by LADOT, its orientation may be changed temporarily to a preferred position.

4. LADOT will provide (1) video switch connection to Caltrans, allowing the transmission of a single video image.  Caltrans is responsible for the display of the LADOT video image within its traffic management facility.

5. LADOT Video images may not be recorded in any manner without the prior approval of LADOT.

6. Caltrans is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display the video image supplied by LADOT.

7. LADOT will provide the timely maintenance of equipment and processes required to transmit video to Caltrans. 

LADOT Arterial Congestion Data

This section describes guidelines and protocols for the display of arterial congestion data.

Caltrans may be permitted to view arterial congestion data supplied by LADOT under the following conditions:

1. LADOT will make provisions to supply arterial congestion data via a data link between Caltrans District 07 and LADOT/ATSAC.

2. Caltrans shall utilize LADOT arterial congestion information only to provide general information about traffic circulation and to assist Caltrans personnel in the management of their transportation operations.  LADOT arterial congestion information shall not be used for any non-transportation related system management purposes including law enforcement.

3. Caltrans shall be fully responsible for any unauthorized use LADOT congestion data by LADOT personnel.

4. Caltrans is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display LADOT arterial congestion information supplied by LADOT.

5. LADOT will provide the timely maintenance of equipment and processes required to transmit arterial congestion information to Caltrans.  
6. Caltrans shall not redistribute, repackage or provide access to LADOT arterial congestion data without the prior approval of LADOT.  

LADOT Traffic Signal Status and Signal Timing Data

This section describes guidelines and protocols for the display of LADOT traffic signal status and signal timing information.

Caltrans may be permitted to access the LADOT traffic signal subsystem for the display only of traffic signal subsystem and signal timing parameters under the following conditions:

1. LADOT will make provisions to supply traffic signal status and traffic signal timing data via a data link between Caltrans District 07 and LADOT/ATSAC.

2. Caltrans shall utilize LADOT traffic signal timing data only to provide general information about traffic circulation and to assist Caltrans personnel in the management of their transportation operations.  LADOT traffic signal data shall not be used for any non-transportation related system management purpose.

3. Caltrans shall be fully responsible for any unauthorized use of LADOT traffic signal data by Caltrans personnel.

4. Caltrans is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display LADOT traffic signal data.

5. LADOT will provide the timely maintenance of equipment and processes required to transmit traffic signal data to Caltrans.

6. Caltrans shall not redistribute, repackage or provide access to LADOT traffic signal data without the prior approval of LADOT.

7. Caltrans shall only have the ability to display LADOT traffic signal status and signal timing parameters.  At no time will LADOT relinquish control of any traffic signal.

LADOT Special Event Information Operational Agreement

This section describes guidelines and protocols for the display of LADOT special event information.

LADOT may be permitted to receive Caltrans traffic incident and special event information under the following conditions:

1. LADOT will make provisions to supply special event information via a data link between Caltrans District 07 and LADOT/ATSAC.

2. Caltrans shall utilize LADOT special event information only to provide general information about traffic circulation and to assist Caltrans personnel in the management of their transportation operations.  LADOT’s traffic incident data shall not be used for any non-transportation related system management purposes.

3. Caltrans shall be fully responsible for any unauthorized use of LADOT special event information by Caltrans personnel.

4. Caltrans is responsible for the procurement, maintenance and upgrade of all equipment required to receive and display LADOT special event information supplied by LADOT.

5. LADOT will provide the timely maintenance of equipment and processes required to transmit special event information to Caltrans.

6. Caltrans shall not redistribute, repackage or provide access to LADOT traffic signal data without the prior approval of LADOT.

Amendments

This agreement may be modified or amended by so stipulating in future agreements or by written approval of both the General Manager of LADOT and Caltrans District 07 Director, or their authorized designates.

Fair Operation of Memorandum of Understanding (MOU)

In entering into this MOU, Caltrans and LADOT recognize that it is impractical to make provisions for every contingency that may arise during the life of the MOU.  Caltrans and LADOT agree in principle that the MOU shall operate between them with fairness and without detriment to the interest of either party, and if in the course of the performance of this MOU, an infringement of this principle is anticipated or disclosed, Caltrans and LADOT shall promptly meet in good faith and shall determine what action needs to be taken to remove the cause or causes of such infringement.

Inter-Agency Agreement between Caltrans, LADOT and the MTA

INTER-AGENCY TRAFFIC OPERATION AND MANAGEMENT

MEMORANDUM OF UNDERSTANDING

CALIFORNIA DEPARTMENT OF TRANSPORTATION,

CITY OF LOS ANGELES DEPARTMENT OF TRANSPORTATION

AND

LOS ANGELES COUNTY METROPOLITAN TRANSPORTATION AUTHORITY

This Memorandum of Understanding (MOU) is a no cost agreement entered into effective April 15, 2004 by and among the California Department of Transportation (Caltrans) for District 7, the City of Los Angeles Department of Transportation (LADOT) and the Los Angeles County Metropolitan Transportation Authority (MTA) to provide inter-agency operational guidelines, responsibilities and procedures for inter-agency traffic operation and management for the purpose of sharing of near-real time traffic information, congestion data, incident reports and operational resources.  

RECITALS

A. The concept of coordinated inter-agency traffic operation and management evolved from the cooperative agreement between LADOT and Caltrans District 7, initiated during the 1984 Olympic games. The purpose of that cooperative agreement was to coordinate the use of their individual transportation management resources and to maximize utilization of available roadway capacity by providing the traveling public with then current information about congestion and the location of traffic delays. This concept of inter-agency operation and management led to the Santa Monica Freeway Smart Corridor demonstration Project. The major portion of the project funding came from the Petroleum Violation Escrow Account (PVEA) Grant and was funded through the  MTA in 1990.

B. The Smart Corridor connected the traffic management operations and systems of LADOT, Caltrans District 7, the California Highway Patrol (CHP), the Cities of Santa Monica, Culver City, and Beverly Hills.  This enabled full utilization of the capacity of the 11 miles section of I-10 freeway and the five (5) parallel surface streets between downtown Los Angeles on the east and I-405 on the west. The Smart Corridor aided in the initial establishment of inter-agency traffic management, communications, and traveler information systems and has become a national success in the deployment of ITS technologies. The Smart Corridor system was disconnected in December 1999 for two main reasons, (1) both Caltrans District 7 and LADOT adopted new advances in traffic management systems, and (2) the system software was not Y2K compliant. In spite of the system shutdown, most of the infrastructure and communication network installed as part of the project remains in use today. 

C. This MOU will facilitate the re-establishment of the traffic management and information sharing capabilities of the Smart Corridor and further expand the geographic coverage to the entire City of Los Angeles and Caltrans District 7 freeway system in Los Angeles County. This is made possible by the implementation of a federally funded project, Inter-Modal And Jurisdictional Network Environment (IMAJINE) through the Southern California Intelligent Transportation System (ITS) Priority Corridor and a MTA sponsored Regional Integration of ITS (RIITS) project. The new system connection, deployed by using the Los Angeles Regional ITS Architecture, has been developed in conformance with the statutory requirements of 23 CFR 490 of the Transportation Equity Act for the Twenty-First Century (TEA-21). 

D. The purpose of this MOU is to provide guidelines, define responsibilities and formalize procedures to facilitate the sharing of traffic management resources among the parties.

SECTION I

1.0 CALTRANS AGREES: 

Caltrans will grant LADOT and MTA access to the subsystems listed below, upon the compliance of LADOT and MTA with the terms outlined in the operational agreements in the sections that follow.

1.1 Operation 

This section describes guidelines and protocols for the viewing of CCTV video images, ramp meter status and metering rate data, changeable message sign (CMS) status and messages, congestion detector data, and traffic incident and special event information originating from Caltrans.  LADOT and MTA will be permitted to receive and view CCTV video images, ramp meter status and metering rate data, changeable message sign (CMS) status and messages, congestion detector data, and traffic incident and special event information supplied by Caltrans under the following conditions:

1.1.1 Video images, data and information received by LADOT / MTA shall be used only to provide general information about traffic circulation and to assist LADOT personnel in traffic management operations and MTA personnel in transit management operations. These video images, data and information shall not be used for any non-transportation related system management purposes, including but not limited to, law enforcement. 

1.1.2 LADOT / MTA shall be fully responsible for preventing any unauthorized viewings of these video images and data by their respective personnel.

1.1.3 Caltrans shall retain exclusive control over all CMS and all CCTV cameras.  If a selected camera is not in use by Caltrans, LADOT/MTA may request that its orientation may be changed temporarily. 

1.1.4 Caltrans will provide one (1) video switch connection and one (1) data link to LADOT, allowing the transmission at a minimum of a 4 image single video feed.  LADOT and MTA are responsible for the display of that video image within their respective facilities. 

1.1.5 Video images and data shall not be recorded in any manner without the prior approval of Caltrans. 

1.1.6 LADOT/ MTA are each responsible for the procurement, maintenance and upgrade of all equipment required for receiving and displaying the video images and data supplied by Caltrans at their individual TMCs.

1.1.7 Caltrans will provide the timely maintenance of Caltrans owned equipment and processes required to transmit these video images and data to LADOT.   

SECTION II

2.0 LADOT AGREES:

LADOT will grant Caltrans and MTA access to the subsystems listed below.  Access to these subsystems is contingent on the compliance of Caltrans District 7 and MTA with the terms outlined in the operational agreements in the sections that follow.

2.1
Operation 

This section describes guidelines and protocols for the viewing of Closed Circuit Television (CCTV) video images, arterial congestion data, traffic signal status and timing data, and special event information originating from LADOT. Caltrans and MTA may be permitted to use the data and view CCTV video images supplied by LADOT under the following conditions:

2.1.1 Video images and data received by Caltrans and MTA shall be used only to provide general information about traffic circulation and to assist Caltrans and MTA personnel in traffic management operations. Video images shall not be used for any non-transportation related system management purposes, including, but not limited to, law enforcement.

2.1.2 Caltrans and MTA shall be fully responsible for any unauthorized use of data and viewings of the video images by their respective personnel.

2.1.3 LADOT shall retain priority control over all of it’s CCTV cameras.  If a selected camera is not in use by LADOT, Caltrans and MTA may request to change its orientation temporarily to a preferred position.

2.1.4 LADOT will provide one (1) video switch connection and one (1) data link connection to Caltrans, allowing the transmission of up to 4 video images.  Caltrans is responsible for the display of the LADOT data and video images within its traffic management facility.

2.1.5 MTA shall be permitted to use one (1) video monitor and four (4) data monitors located in the bus dispatch center of MTA’s main building located at One Gateway Plaza. Additional monitors must be approved by LADOT. 

2.1.6 LADOT video images may not be recorded in any manner without the prior approval of LADOT. 

2.1.7 Caltrans and MTA are each responsible for the procurement, maintenance and upgrade of all equipment required for receiving and displaying data, information and the video image supplied by LADOT.

2.1.8 LADOT will provide the timely maintenance of equipment and processes required to transmit data, information and video to Caltrans and MTA.   

2. 2 COMMUNICATION LINES

LADOT has established direct fiber optic cable links from the ATSAC Center to both Caltrans District 7 ATMS Center and MTA USG Building. LADOT will continue to operate and maintain these fiber optic communication links within the City of Los Angeles’ Right –of-Way for the purpose of inter-agency traffic management and operation.

SECTION III

3.0 MTA AGREES:

MTA will grant Caltrans and LADOT access to the data from the MTA’s Bus Operations Center and Rail Control Center listed below as data becomes available. Access to the data is contingent on the compliance of Caltrans and LADOT with the terms outlined in the section that follows.

3.1  near-real time bus aND RAIL LOCATION AND schedule data

MTA’s Bus Operations Center, through its Transit Database (TDB) file server, and MTA’s Rail Control Center will provide the following data to Caltrans and LADOT as they become available:

· Position data at an update frequency of every 5 minutes.

· MTA Operations next bus/rail Arrival time status at time points with an update frequency of every 5 minutes. 

· Passenger counts with an update frequency of every 5 minutes.  

· Route, stop and schedule data updated as needed. 

· MTA transit and Rail event data updated as information changes.

Guidelines and protocols under which MTA will allow access to its schedules are as follows:

3.1.1 MTA equipment location and schedules will be accessed through the RIITS network only.

3.1.2 MTA equipment schedules are subject to change without prior notice.

3.1.3 MTA is providing this information for viewing purposes only. MTA will not be responsible for the misuse of information or any liability that may occur as a result of using published schedule information.  Caltrans and LADOT shall be fully responsible for any unauthorized use of data by their respective personnel.

3.1.4 MTA will be responsible for updating location and schedule information when it becomes available.

3.1.5 MTA will be responsible for maintaining equipment and processes required to transmit location and schedule information to the RIITS network.

SECTION IV

4.0 IT IS MUTUALLY AGREED:

4.1 The term of this MOU shall commence on March 15, 2004, and shall continue until any party terminates this MOU at any time upon thirty (30) days prior written notice. 

4.2 By accepting this MOU, Caltrans, LADOT, and MTA recognize that it is impractical to make provisions for every contingency that may arise during the term of this MOU. Caltrans, LADOT, and MTA agree in principle that the MOU shall operate with fairness and without detriment to the interest of all parties, and if in the course of the performance of this MOU, an infringement of this principle is anticipated or disclosed, Caltrans, LADOT, and MTA shall promptly meet in good faith and shall determine what actions needs to be taken place to remove the cause or causes of such infringement. 

4.3 This MOU shall constitute the inter-agency traffic operation and management agreement among all parties; and such MOU may only be modified by a written amendment duly executed by LADOT, Caltrans and MTA.

4.4 This MOU supersedes the prior operational agreement and understanding reached in the administrative agreement adopted by LADOT and MTA, dated March 25, 2000. 

4.5 The covenants and agreements contained herein shall remain binding upon each of the parties and their successors and assigns. 

4.6 Neither Caltrans or LADOT nor any officer or employee thereof is responsible for any damages or liability occurring by reason of anything done or omitted to be done by MTA under or in connection with any work authority or jurisdiction delegated to MTA under this MOU. It is understood and agreed that, pursuant to Government Code Section 895.4, MTA shall fully defend, indemnify and save harmless Caltrans, LADOT and their respective officers and employees from all claims, suits or actions of every name, kind and description brought for or on account of injury (as defined in Government Section 810.8) occurring by reason of anything done or omitted to be done by MTA under or in connection with any work, authority or jurisdiction delegated to MTA under this MOU. 

4.7 Neither MTA or LADOT nor any officer or employee thereof is responsible for any damages or liability occurring by reason of anything done or omitted to be done by Caltrans under or in connection with any work authority or jurisdiction delegated to Caltrans under this MOU. It is understood and agreed that, pursuant to Government Code Section 895.4, Caltrans shall fully defend, indemnify and save harmless MTA, LADOT and their respective officers and employees from all claims, suits or actions of every name, kind and description brought for or on account of injury (as defined in Government Section 810.8) occurring by reason of anything done or omitted to be done by Caltrans under or in connection with any work, authority or jurisdiction delegated to Caltrans  under this MOU. 

4.8 Neither Caltrans or MTA nor any officer or employee thereof is responsible for any damages or liability occurring by reason of anything done or omitted to be done by LADOT under or in connection with any work authority or jurisdiction delegated to LADOT under this MOU. It is understood and agreed that, pursuant to Government Code Section 895.4, LADOT shall fully defend, indemnify and save harmless Caltrans, MTA and their respective officers and employees from all claims, suits or actions of every name, kind and description brought for or on account of injury (as defined in Government Section 810.8) occurring by reason of anything done or omitted to be done by LADOT under or in connection with any work, authority or jurisdiction delegated to LADOT under this MOU. 
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III. Examples of Joint Agreements from San Diego

Cooperative Field-Device Sharing Plan

Background

The San Diego Mission Valley Advanced Traveler Information System / Advanced Transportation Management System (San Diego Mission Valley ATMIS) is a Southern California ITS Priority Corridor Showcase Project.  As such, the project has significance not only to the San Diego region, but also to the Southern California ITS Priority Corridor through its intended connection to the Priority Corridor Showcase Network.

The project proposes to deploy an ATMS/ATIS surveillance and control network within the San Diego Mission Valley corridor, giving special attention to inter-modal circulation and parking needs associated with events at San Diego Stadium and to high-density commercial properties throughout Mission Valley.  Surveillance and control activity and corresponding transportation information and management response strategies will be managed through integrated workstations located within the City of San Diego Traffic Operations Center (TOC) inter-tied with workstations within the San Diego Regional Transportation Management Center (TMC) at Caltrans’ Kearny Mesa site.

It is the intent of the principal operating agencies including the City of San Diego, the San Diego Stadium Event Management Center, and the California Department of Transportation and California Highway Patrol to develop a simplified, though formalized, “Field Device Sharing Plan” for facilitating the overall safety, circulation and travel efficiency of the region’s travelers.  This Plan and associated Guiding Principles are the subject of this Working Paper.

Guiding Principles

· The San Diego region encourages, supports and promotes intra-agency and interagency cooperation and coordination of traffic monitoring, surveillance, control and traveler information management for advancing traffic safety and efficiency in all aspects of the regions traveler needs and desires.

· Interagency sharing of relevant field traffic surveillance and traffic management devices for the purpose of enhancing traffic safety and traffic circulation efficiency is a desirable regional ITS Program objective.

· A simplified “Field Device Sharing Plan” will establish basic device sharing and control parameters through a tiered device control priority protocol which recognizes the primary owner/operator of the device and which reinforces the traveler safety and convenience objectives of the region’s ITS Program.

· General and specific guidelines for sharing and control of field devices should be simplified and to every extent possible, consensus-based / non-punitive in order to promote optimum interagency cooperation and participation.

COMMITMENT

This Mission Valley ATIS/ATMS Device-Sharing Plan is developed and formulated for the purpose of promoting mutual-benefit, public-agency cooperation and collaboration in promoting travel safety and efficiency through the use of available traffic and transportation management techniques, programs and relevant field devices.

It is underscored that notwithstanding this ETMOP, emergency responses to roadway incidents or to non-traffic emergencies will be assumed and managed by authorized lead agencies and will take priority over specified event traffic management plans.

FORWARD

Whereas, the City of San Diego is pursuing development of the Mission Valley Advanced Traveler Information System (ATIS) and Advanced Transportation Management System (ATMS), and,

Whereas, Caltrans, is the owner/operator of the region’s freeway system and as the operator of the regional Transportation Management Center (TMC), and 

Whereas, the Mission Valley ATIS/ATMS is intended to deploy a traveler information and traffic management system through the Mission Valley corridor, including adjacent freeways, and,

Whereas, the City of San Diego is the lead agency in the development of the Mission Valley ATIS/ATMS which proposes deployment ATIS/ATMS with connections through the regional TMS to the Southern California Priority Corridor and Showcase Network and development consistent with Showcase standards, and,

Whereas, the Mission Valley ATIS/ATMS will provide for shared use of Closed Circuit Television (CCTV) and Changeable Message Sign (CMS) field equipment for enhancing the transportation management capability within and on approaches to the Mission Valley corridor, and,

Whereas, the Mission Valley ATIS/ATMS provides a base framework for future enhancements and increased regional participation,

Whereas, the City of San Diego and Caltrans desire to cooperate, through direct participation in the Mission Valley ATIS/ATMS and through this mutual-benefit approach in enhancing the travel safety, efficiency, and economy of all travelers in the Mission Valley corridor, and,

Whereas, the City of San Diego, in consultation with its ATIS/ATMS system integrator consultant under contract for designing, testing, and deploying the Mission Valley ATIS/ATMS, intends to deploy Phase II of the Mission Valley ATIS/ATMS during the 4th Quarter 2001, and,

Whereas, the City of San Diego and Caltrans, each has full authority to enter into this mutual agreement,

Now Therefore Be It Resolved, that it is mutually understood and agreed by parties participating hereto as follows:

ARTICLE 1, GENERAL GUIDELINES

1.1
The City of San Diego and Caltrans shall retain primary control of their respective agency-owned field devices and their associated control systems.

1.2
The City of San Diego and Caltrans will authorize secondary control of appropriate field devices by the sharing agency for coordinated transportation management purposes within certain specified guidelines.

1.3
Access, monitoring and control authorization to the secondary control agency shall be at the complete discretion of the owner / operator agency.

1.4
Caltrans and the City of San Diego are responsible for maintenance of their respective field devices and supporting system components deployed as part of the regional ATIS/ATMS.

ARTICLE 2, CHANGEABLE MESSAGE SIGNS (CMS) GUIDELINES

City of San Diego CMS – Guidelines for Caltrans Use

2.1
Messages on City of San Diego CMS, authorized for activation by Caltrans, will be pre-programmed by the City of San Diego.

2.2
Once approved and pre-programmed, messages on City of San Diego CMSs may be activated by Caltrans through the specified secondary control protocols without additional authorization from the City of San Diego prior to activation.

2.3
Changes to pre-programmed messages may be requested by Caltrans, although acceptance and integration of new or modified messages remains the sole discretion of the City of San Diego.

2.4
Caltrans will program free-format messages on City of San Diego CMS units.

Caltrans CMS – Guidelines for City of San Diego Use

2.5
Messages on Caltrans CMS, authorized for activation by the City of San Diego will be pre-programmed by Caltrans.

2.6
Once approved and pre-programmed, messages on Caltrans CMS may be activated by the City of San Diego through the specified secondary control protocols without additional authorization from Caltrans at the time of activation.

2.7
Changes to pre-programmed messages may be requested by the City of San Diego although acceptance and integration of new or modified messages remains the sole discretion of Caltrans.

2.8
City of San Diego will not program free-format messages on Caltrans CMS units.

The following simplified procedure for activation of any CMS by a secondary control agency will be observed.  Caltrans will assume responsibility for establishing remote activation and monitoring procedures and for otherwise assisting CMS operation and message-display parameters.

· The City of San Diego and/or the San Diego Event Management Center (EMC) will advise designated Caltrans representative of impending / scheduled events and of their anticipated desire to assume secondary control of specified or pre-designated CMS locations.

· Caltrans will verify a remote control strategy and will program appropriate times for shifting control of appropriate CMS signs to the City and/or EMC.

· During the remote control period, pre-programmed messages may be activated by the City and/or EMC without further specific Caltrans approval.

· Upon conclusion of the secondary control period, the secondary control agency will verify the successful completion of pre-programmed return of field-device control to Caltrans.

ARTICLE 3, HIGHWAY ADVISORY RADIO (HAR) POLICY GUIDELINES

The City of San Diego, is the owner/operator of the Stadium-based Highway Advisory Radio (HAR) system, and, as FCC licensee, will maintain primary management of its operation.

3.1
Messages on City of San Diego HAR, requested for activation by the Stadium EMC or Caltrans, will be pre-programmed by the City of San Diego.

3.2
Once approved and pre-programmed, HAR messages may be activated by Caltrans or EMC through the specified secondary control protocols without additional authorization from the City of San Diego at time of activation.

3.3
Changes to pre-programmed messages or additional new messages may be requested by Caltrans or EMC.  Acceptance and integration of new or modified messages remains the sole discretion of the City of San Diego.

3.4
Caltrans and EMC will not program free-format messages on City of San Diego HAR system.

ARTICLE 4, CLOSED CIRCUIT TELEVISION (CCTV) GUIDELINES

San Diego CCTV – Guidelines for Caltrans Use

4.1
The City of San Diego will share video and Pan/Tilt/Zoom (PTZ) control of designated field CCTV cameras with Caltrans.

4.2
The City of San Diego will retain primary control capability for all City of San Diego CCTV sites.  Caltrans will be provided secondary control.

4.3
Caltrans shall adhere to the City of San Diego’s policies for PTZ control.

4.4
Caltrans shall not record City of San Diego video.

4.5
Caltrans will not retransmit or share City of San Diego video with any external users.

Caltrans CCTV – Policies for City of San Diego Use

4.6
Caltrans will share video and PTZ control of designated field CCTV cameras with the City of San Diego.

4.7
Caltrans will retain primary control capability for all Caltrans CCTV sites.  The City of San Diego will be provided secondary control.

4.8
All sharing agencies with PTZ control capability shall adhere to the Caltrans policies for PTZ control.

4.9
The City of San Diego shall not record Caltrans video.

4.10
The City of San Diego will not retransmit or share Caltrans video with any external users.

Draft Endorsement Request Letter

A Draft Endorsement Request Letter is designed for use by the City of San Diego and would serve as the vehicle for initiating the cooperative Device Sharing Plan demonstration.  The letter proposes that the demonstration DSP will be refined as the Mission Valley event management experience unfolds.

APPENDIX G – AITS ROLES AND RESPONSIBILITIES BY STAKEHOLDER
	Stakeholder
	Roles and Responsibility (Organized by Market Packages)

	Alameda Corridor East
	TRAFFIC MANAGEMENT

· Coordinate surface traffic at rail intersections



	Caltrans District 7
	EMERGENCY MANAGEMENT

· Support emergency notification and response between agencies
· Provide the routing for the emergency fleet based on real-time conditions 
· Exchange data with other traffic centers
· Coordinate traffic routing
· Coordinate resources for incidents
· Assist in incident response planning
TRAFFIC MANAGEMENT

· Manage, control, and monitor traffic on freeway on-ramps and Caltrans controlled signalized intersections 

· Share traffic information with other transportation agencies

· Coordinate signal coordination with the local agencies

· Monitor Caltrans D7 arterial signal conditions

· Collect data for traffic strategy development and long range planning

· Control and monitor equipment, communication links, and the signal control equipment 

· Monitor and control freeway ramps, freeway lane controls, and interchange control for freeways

· Maintain field equipment

· Report and coordinate road closures to all relevant transportation agencies in the event of a major emergency/incident

· Maintain centralized signal system

· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where applicable)

TRAVELER INFORMATION

· Process, store, and disseminate traveler information including traffic and incident information

· Collect traffic data for advisory messages 



	Los Angeles DOT
	ARCHIVED DATA MANAGEMENT

· Collect and archive traffic, roadway, and environmental information for use in off-line planning, research, and analysis
· Collect information directly from equipment in the field
EMERGENCY MANAGEMENT

· Support emergency notification between agencies
· Collect available information about the emergency
· Forward information to agencies to manage the emergency response 
· Support coordination of emergency response
· Manage traffic routing

· Respond to current incidents

· Provide support for incident response planning

PUBLIC TRANSPORTATION

· Monitor current transit vehicle location 

· Determine real time schedule adherence and update the transit system’s schedule in real-time 
· Provide transit users at transit stops and on-board transit vehicles with ready access to transit information 
TRAFFIC MANAGEMENT

· Monitor and manage traffic on arterials

· Coordinate traffic signal response at highway-rail intersections

· Maintain centralized signal system

· Install appropriate detection and dissemination devices along major corridors

· Detect and collect data for traffic strategy development and long range planning
· Control and monitor equipment, communication links, and the signal control equipment 
· Deploy field equipment (e.g., dynamic message signs, traffic controllers) distributed along the roadway 
· Provide driver information using roadway equipment such as dynamic message signs or highway advisory radio
· Share traffic information and control among traffic management centers to support a regional control strategy and to enable inter-jurisdictional traffic control
· Manage both unexpected incidents and planned events 
· Identify and verify incidents through roadside surveillance devices and through regional coordination with other centers 
· Participate in coordinated response planning

· Manage surface traffic at rail intersections
· Implement traffic control response to emergencies/incidents

· Coordinate traffic control response to incidents with other transportation agencies

· Maintain field equipment.

· Coordinate road closures with other transportation agencies

· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where appropriate)

· Assist in coordinating traffic signals across boundaries

TRAVELER INFORMATION

· Collect traffic conditions, advisories, incident information, roadway maintenance and construction information

· Disseminate information through existing infrastructure such as dynamic message signs or highway advisory radio



	Level 1 Agency 
	EMERGENCY MANAGEMENT

· Support emergency notification between agencies

TRAFFIC MANAGEMENT

· Monitor and manage traffic on arterials

· Control and monitor equipment, communication links, and the signal control equipment 
· Share traffic information and control among traffic management centers to support a regional control strategy and to enable inter-jurisdictional traffic control
· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where appropriate)



	Level 2A Agency
	EMERGENCY MANAGEMENT

· Support emergency notification between agencies
· Collect available information about the reported emergency
· Forward this information to agencies to manage the emergency response 
· Support management of the emergency response 

TRAFFIC MANAGEMENT

· Monitor traffic and road conditions
· Identify and verify incidents
· Collect data for traffic strategy development and long range planning
· Control and monitor equipment, communication links, and the signal control equipment 
· Deploy field equipment (e.g., dynamic message signs, traffic controllers) distributed along the roadway 
· Provide driver information using roadway equipment such as dynamic message signs or highway advisory radio
· Utilizing IEN workstation, provide traffic information to other centers
· Utilizing IEN workstation, share control among traffic management centers to support a regional control strategy and to enable inter-jurisdictional traffic control
· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where appropriate)



	Level 2B Agency
	EMERGENCY MANAGEMENT

· Support emergency notification between agencies
· Collect available information about the reported emergency
· Forward this information to agencies to manage the emergency response 
· Support management of the emergency response 

MAINTENANCE AND CONSTRUCTION MANAGEMENT

· Collect construction data for advisory messages 

· Provide traffic routing broadcast messages 

· Direct activities in work zones, control traffic through portable dynamic message signs and inform other centers
TRAFFIC MANAGEMENT

· Monitor and control traffic and the road network
· Identify and verify incidents
· Collect data for traffic strategy development and long range planning
· Control and monitor equipment, communication links, and the signal control equipment 
· Deploy field equipment (e.g., dynamic message signs, traffic controllers) distributed along the roadway 
· Provide driver information using roadway equipment such as dynamic message signs or highway advisory radio
· Provide traffic information to other centers
· Share control among traffic management centers to support a regional control strategy and to enable inter-jurisdictional traffic control
· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where appropriate)


	Level 3 Agency
	ARCHIVED DATA MANAGEMENT

· Collect and archive traffic, roadway, and environmental information for use in off-line planning, research, and analysis
· Collect information directly from equipment at the roadside
EMERGENCY MANAGEMENT

· Support emergency notification between agencies
· Collect available information about the reported emergency
· Forward information to agencies to manage the emergency response 
· Provide routing for the emergency fleet based on real-time conditions 

MAINTENANCE AND CONSTRUCTION MANAGEMENT

· Collect construction data for advisory messages 

· Provide traffic routing broadcast messages 

· Direct activities in work zones, control traffic through portable dynamic message signs and inform other centers

· Collect current road and weather conditions using data collected from environmental sensors deployed on and about the roadway
· Process the information and make decisions on operations.
· Assimilates current and forecast road conditions and surface weather information
· Process and distributes the environmental information collected
TRAFFIC MANAGEMENT

· Monitor and control traffic and the road network

· Identify and verify incidents

· Collect data for traffic strategy development and long range planning

· Control and monitor equipment, communication links, and the signal control equipment 

· Deploy field equipment (e.g., dynamic message signs, traffic controllers) distributed along the roadway 
· Provide driver information using roadway equipment such as dynamic message signs or highway advisory radio

· Provide traffic information to other centers

· Share control among traffic management centers to support a regional control strategy and to enable inter-jurisdictional traffic control

· Manage both unexpected incidents and planned events 

· Detect incidents detection through roadside surveillance devices and through regional coordination with other centers

· Manage surface traffic at rail intersections

· Receive signal priority requests from transit operators (where applicable)

· Provide transit signal priority response (where applicable)

· Receive preemption requests from emergency vehicle operators (where applicable)

· Provide preemption response (where appropriate)

TRAVELER INFORMATION 

· Collect traffic conditions, advisories, incident information, roadway maintenance and construction information

· Disseminate information through existing infrastructure such as dynamic message signs or highway advisory radio



	Local Cities and LA County
	EMERGENCY MANAGEMENT

· Support local signal preemption




APPENDIX H – AITS FUNCTIONAL REQUIREMENTS
	Stakeholder
	Requirement Description

	Alameda Corridor East
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Alameda Corridor East
	The field element shall collect and process, traffic sensor data in the vicinity of a highway-rail intersection (HRI).

	Alameda Corridor East
	The field element shall monitor the status of the highway-rail intersection (HRI) equipment, including both the current state and mode of operation and the current equipment condition, to be forwarded on to the traffic management center.

	Alameda Corridor East
	The field element shall monitor the status of the highway-rail intersection (HRI) equipment, including both the current state and mode of operation and the current equipment condition, to be forwarded on to the rail wayside equipment.

	Alameda Corridor East
	The field element shall receive track status from the rail wayside equipment that can be passed on to the traffic management center.  This may include the current status of the tracks and whether a train is approaching.

	Alameda Corridor East
	The field element shall collect pedestrian images and pedestrian sensor data, and respond to pedestrian crossing requests via display, audio signal, or other manner.

	Alameda Corridor East
	The field element shall control the dynamic message signs (DMS) in the vicinity of a highway-rail intersection (HRI) to advise drivers, cyclists, and pedestrians of approaching trains.

	Alameda Corridor East
	The field element shall close the highway-rail intersection (HRI) when a train is approaching using gates, lights/signs, barriers, and traffic control signals.

	Alameda Corridor East
	The field element shall support the integrated control of adjacent traffic signals to clear an area in advance of an approaching train and to manage traffic around the intersection.

	Alameda Corridor East
	The field element shall forward rail traffic advisories received from the Wayside Equipment to the traffic management center.

	
	

	Caltrans D7
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Caltrans D7
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Caltrans D7
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Caltrans D7
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Caltrans D7
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Caltrans D7
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Caltrans D7
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Caltrans D7
	The center shall remotely control traffic signal controllers.

	Caltrans D7
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Caltrans D7
	The center shall collect traffic signal controller fault data from the field.

	Caltrans D7
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Caltrans D7
	The center shall remotely control systems to manage use of the freeways, including ramp meters, mainline metering, and lane controls.

	Caltrans D7
	The center shall collect operational status from ramp meters, mainline metering, and lane controls and compare against the control information sent by the center.

	Caltrans D7
	The center shall collect fault data from ramp meters, mainline metering, and lane controls.

	Caltrans D7
	The center shall implement control strategies, under control of center personnel, on some or all of the freeway network devices (e.g. ramp meters, mainline metering, and lane controls), based on data from sensors monitoring traffic conditions upstream, downstream, and queue data on the ramps themselves.

	Caltrans D7
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Caltrans D7
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Caltrans D7
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Caltrans D7
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Caltrans D7
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Caltrans D7
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Caltrans D7
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Caltrans D7
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Caltrans D7
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	Caltrans D7
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Caltrans D7
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Caltrans D7
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, media, and rail operations centers.

	Caltrans D7
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	Caltrans D7
	The center shall exchange road network status assessment information with emergency management and maintance centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Caltrans D7
	The center shall coordinate information and controls with other traffic management centers.

	Caltrans D7
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Caltrans D7
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	Caltrans D7
	The center shall collect environmental sensor operational status.

	Caltrans D7
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Caltrans D7
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Caltrans D7
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Caltrans D7
	The center shall respond to requests from transit management centers for signal priority at one or more intersections along a particular transit route.

	Caltrans D7
	The center shall exchange information with transit management centers including details current transit routes, the level of service on each route, and the progress of individual vehicles along their routes.

	Caltrans D7
	The center shall collect traffic management data such as operational data, event logs, etc.

	Caltrans D7
	The center shall assign quality control metrics and meta-data to be stored along with the data.  Meta-data may include attributes that describe the source and quality of the data and the conditions surrounding the collection of the data.

	Caltrans D7
	The center shall receive and respond to requests from ITS Archives for either a catalog of the traffic data or for the data itself.

	Caltrans D7
	The center shall be able to produce sample products of the data available.

	Caltrans D7
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Caltrans D7
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Caltrans D7
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Caltrans D7
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Caltrans D7
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Caltrans D7
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Caltrans D7
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Caltrans D7
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Caltrans D7
	The field element shall return traffic signal controller operational status to the controlling center.

	Caltrans D7
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Caltrans D7
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Caltrans D7
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Caltrans D7
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Caltrans D7
	The field element shall include ramp metering controllers, mainline meters, and lane controls for use on freeways, under center control.

	Caltrans D7
	The field element shall monitor operation of ramp meter, mainline meters, and lane control indicators and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Caltrans D7
	The field element shall monitor operation of ramp meter, mainline meters, and lane control indicators and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Caltrans D7
	The field element shall return ramp metering controller, mainline meters, and lane control operational status to the controlling center.

	Caltrans D7
	The field element shall return ramp metering controller, mainline meters, and lane control fault data to the maintenance center for repair.

	Caltrans D7
	The field element shall provide indications to the driver that a freeway ramp or a lane is available for use, with possible usage data for the freeway lanes they are entering.

	Caltrans D7
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Caltrans D7
	The field element shall remotely process video data and provide an indication of potential incidents to the traffic management center.

	Caltrans D7
	The field element's video devices shall be remotely controlled by a traffic management center.

	Caltrans D7
	The field element shall provide operational status and fault data for the incident detection devices to the traffic management center.

	Caltrans D7
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Caltrans D7
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Caltrans D7
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Caltrans D7
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Caltrans D7
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Caltrans D7
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	
	

	LADOT
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	LADOT
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	LADOT
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	LADOT
	The field element shall return sensor and CCTV system operational status to the controlling center.

	LADOT
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	LADOT
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	LADOT
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	LADOT
	The field element shall include pedestrian information systems under center control (e.g. warning pedestrians of a potential hazard, or providing mandatory instructions as to the availability of pedestrian access).

	LADOT
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	LADOT
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	LADOT
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	LADOT
	The field element shall remotely process video data and provide an indication of potential incidents to the traffic management center.

	LADOT
	The field element's video devices shall be remotely controlled by a traffic management center.

	LADOT
	The field element shall provide operational status and fault data for the incident detection devices to the traffic management center.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	LADOT
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	LADOT
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	LADOT
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	LADOT
	The field element shall return sensor and CCTV system operational status to the controlling center.

	LADOT
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	LADOT
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	LADOT
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	LADOT
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	LADOT
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	LADOT
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	LADOT
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	LADOT
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	LADOT
	The center shall collect, process, store, and disseminate traffic and highway condition information to travelers, including incident information, detours and road closures, event information, recommended routes, and current speeds on specific routes.

	LADOT
	The center shall collect, process, store, and disseminate maintenance and construction information to travelers, including scheduled maintenance and construction work activities and work zone activities.

	LADOT
	The center shall collect, process, store, and disseminate transit routes and schedules, transit transfer options, transit fares, and real-time schedule adherence information to travelers.

	LADOT
	The center shall collect, process, store, and disseminate weather information to travelers.

	LADOT
	The center shall collect, process, store, and disseminate event information to travelers.

	LADOT
	The center shall collect, process, store, and disseminate air quality information to travelers.

	LADOT
	The center shall provide the capability to support requests from the media for traffic and incident data.

	LADOT
	The center shall provide the capability for a system operator to control the type and update frequency of broadcast traveler information.

	LADOT
	The center shall collect, process, store, and disseminate customized traffic and highway condition information to travelers, including incident information, detours and road closures, recommended routes, and current speeds on specific routes upon request.

	LADOT
	The center shall collect, process, store, and disseminate customized maintenance and construction information to travelers, including scheduled maintenance and construction work activities and work zone activities upon request.

	LADOT
	The center shall collect, process, store, and disseminate customized transit routes and schedules, transit transfer options, transit fares, and real-time schedule adherence information to travelers upon request.

	LADOT
	The center shall collect, process, store, and disseminate customized parking information to travelers, including location, availability, and fees upon request.

	LADOT
	The center shall collect, process, store, and disseminate customized weather information to travelers upon request.

	LADOT
	The center shall provide all traveler information based on the traveler's current location or a specific location identified by the traveler, and filter or customize the provided information accordingly.

	LADOT
	The center shall accept traveler profiles for determining the type of personalized data to send to the traveler.

	LADOT
	The center shall manage payment for services, such as tolls, transit fares, parking lot charges, map updates, and advanced payment for tolls, and provide transaction success or failure details.

	LADOT
	The center shall support requests for traveler information and advanced payment for traveler services from commercial fleet operators.

	LADOT
	The center shall provide the capability to exchange information with another traveler information service provider current or predicted data for road links that are outside the area served by the local supplier.

	LADOT
	The center shall manage updates of digitized map data and provide updates to  traveler interface systems upon request.

	LADOT
	The center shall provide the capability to support requests from the media for traffic and incident data.

	LADOT
	The center shall provide the capability for a system operator to control the type and update frequency of traveler information.

	LADOT
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	LADOT
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	LADOT
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	LADOT
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	LADOT
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	LADOT
	The center shall remotely control traffic signal controllers.

	LADOT
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	LADOT
	The center shall collect traffic signal controller fault data from the field.

	LADOT
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	LADOT
	

	LADOT
	The center shall exchange incident and threat information with emergency management centers as well as traffic management centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	LADOT
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	LADOT
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	LADOT
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	LADOT
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	LADOT
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	LADOT
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	LADOT
	The center shall remotely control traffic signal controllers.

	LADOT
	The center shall accept notifications of right-of-way requests from pedestrians.

	LADOT
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	LADOT
	The center shall collect traffic signal controller fault data from the field.

	LADOT
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	LADOT
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	LADOT
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	LADOT
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	LADOT
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	LADOT
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	LADOT
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	LADOT
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	LADOT
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	LADOT
	The center shall exchange traffic information with other traffic management centers, includes incident information, congestion data, traffic data, signal timing plans, and real-time signal control information.

	LADOT
	The center shall exchange traffic control information with other traffic management centers, includes remote monitoring and control of traffic management devices (e.g. signs, sensors, signals, cameras, etc.).

	LADOT
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	LADOT
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	LADOT
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	LADOT
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	LADOT
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	LADOT
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	LADOT
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	LADOT
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	LADOT
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	LADOT
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	LADOT
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	LADOT
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	LADOT
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	LADOT
	The center shall coordinate information and controls with other traffic management centers.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	LADOT
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	LADOT
	The center shall collect environmental sensor operational status.

	LADOT
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	LADOT
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	LADOT
	The center shall collect traffic management data such as operational data, event logs, etc.

	LADOT
	The center shall assign quality control metrics and meta-data to be stored along with the data.  Meta-data may include attributes that describe the source and quality of the data and the conditions surrounding the collection of the data.

	LADOT
	The center shall receive and respond to requests from ITS Archives for either a catalog of the traffic data or for the data itself.

	LADOT
	The center shall be able to produce sample products of the data available.

	LADOT
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	LADOT
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	LADOT
	The field element shall collect, digitize, and send pedestrian sensor data to the center for further analysis and storage.

	LADOT
	The field element shall collect, process, and send pedestrian images to the center for further analysis and distribution.

	LADOT
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	LADOT
	The field element shall return sensor and CCTV system operational status to the controlling center.

	LADOT
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	LADOT
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	LADOT
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	LADOT
	The field element shall monitor traffic in reversible lanes, including wrong-way vehicles, using sensors and surveillance equipment under center control.

	LADOT
	The field element shall include automated reversible lane equipment and driver information systems (such as lane control signals) that control traffic in reversible lanes on surface streets, under center control.

	LADOT
	The field element shall include automated reversible lane equipment and driver information systems (such as lane control signals) that control traffic in reversible lanes on freeways, under center control.

	LADOT
	The field element shall provide operational status for the reversible lane field equipment to the center.

	LADOT
	The field element shall provide fault data for the reversible lane field equipment to the center.

	LADOT
	

	LADOT
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	LADOT
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	LADOT
	The center shall monitor, analyze, and store pedestrian sensor data collected from field elements under remote control of the center.

	LADOT
	The center shall monitor, analyze, and distribute pedestrian images from CCTV systems under remote control of the center.

	LADOT
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	LADOT
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	LADOT
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	LADOT
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	LADOT
	The center shall remotely control devices to detect traffic in reversible lanes, including wrong-way vehicles.

	LADOT
	The center shall monitor the use of reversible lanes and detect wrong-way vehicles in reversible lanes using sensor and surveillance information, and the current lane control status (which direction the lane is currently operating). This may include identification of wrong-way violators.

	LADOT
	The center shall remotely control automated reversible lane equipment and driver information systems (such as lane control signals) that control traffic in reversible lanes on surface streets.

	LADOT
	The center shall remotely control automated reversible lane equipment and driver information systems (such as lane control signals) that control traffic in reversible lanes on freeways.

	LADOT
	The center shall collect operational status for the reversible lane field equipment.

	LADOT
	The center shall collect fault data for the reversible lane field equipment and send to the maintenance center for repair.

	LADOT
	The center shall provide the capability for center personnel to control access and management of reversible lane facilities, including the direction of traffic flow changes during the day, especially between the peak hours and dedication of more lanes to the congestion direction during special events.

	LADOT
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	LADOT
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	LADOT
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	LADOT
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	LADOT
	The center shall collect environmental sensor operational status.

	LADOT
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	LADOT
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	LADOT
	

	LADOT
	The center shall monitor the locations of all transit vehicles within its network.

	LADOT
	The center shall determine adherence of transit vehicles to their assigned schedule.

	LADOT
	The center shall collect trip monitoring data from on-board systems including transit vehicle mileage, fuel usage, passenger loading, availability, etc.

	LADOT
	The center shall provide transit operational data to traveler information service providers.

	LADOT
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for transit tracking and dispatch.

	LADOT
	The center shall provide travelers using public transportation with traffic and advisory information upon request.  Such information may include transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.

	LADOT
	The center shall provide transit information to the media including details of deviations from schedule of regular transit services.

	LADOT
	The center shall exchange transit schedules, real-time arrival information, fare schedules, and general transit service information with other transit organizations to support transit traveler information systems.

	LADOT
	The center shall provide transit service information to traveler information service providers including routes, schedules, schedule adherence, and fare information as well as transit service information during evacuation.

	LADOT
	The center shall enable yellow pages (including non-motorized transportation) information to be output to the traveler.

	LADOT
	The center shall broadcast transit advisory data, including alerts and advisories pertaining to major emergencies, or man made disasters.

	LADOT
	The center shall analyze transit vehicle schedule performance to determine the need for priority along certain routes or at certain intersections.

	LADOT
	The center shall send requests for priority along routes or at intersections to traffic management.

	LADOT
	The center shall coordinate schedules and services between transit agencies, traffic management, maintenance and construction operations, parking management, and other surface or air transportation modes.

	LADOT
	The center shall share transfer cluster and transfer point information with multimodal transportation service providers, other transit agencies, and traveler information service providers.  A transfer cluster is a collection of stops, stations, or terminals where transfers can be made conveniently.

	LADOT
	

	LADOT
	The transit vehicle shall compute the location of the transit vehicle based on inputs from a vehicle location determination function.

	LADOT
	The transit vehicle shall support the computation of the location of a transit vehicle using on-board sensors to augment the location determination function.  This may include proximity to the transit stops or other known reference points as well as recording trip length.

	LADOT
	The transit vehicle shall record transit trip monitoring data including vehicle mileage and fuel usage.

	LADOT
	The transit vehicle shall record transit trip monitoring data including operational status information such as doors open/closed, passenger loading, running times, etc.

	LADOT
	The transit vehicle shall send the transit vehicle trip monitoring data to center-based trip monitoring functions.

	LADOT
	The transit vehicle shall determine the schedule deviation and estimated times of arrival (ETA) at transit stops.

	LADOT
	The transit vehicle shall send priority requests to traffic signal controllers at intersections, pedestrian crossings, and multimodal crossings on the roads (surface streets) and freeway (ramp controls) network that enable a transit vehicle schedule deviation to be corrected.

	LADOT
	The transit vehicle shall send the schedule deviation data and status of priority requests to the transit vehicle operator.

	LADOT
	The transit vehicle shall enable traffic and travel advisory information to be requested and output to the traveler.  Such information may include transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.

	LADOT
	The transit vehicle shall broadcast advisories about the imminent arrival of the transit vehicle at the next stop via an on-board automated annunciation system.

	LADOT
	The transit vehicle shall support input and output forms that are suitable for travelers with physical disabilities.

	LADOT
	The transit vehicle shall gather transit advisory data, including alerts and advisories pertaining to major emergencies, or man made disasters.

	LADOT
	The transit vehicle shall tailor the output of the request traveler information based on the current location of the transit vehicle.

	
	

	Level 1
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 1
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 1
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 1
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 1
	

	Level 1
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 1
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 1
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 1
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 1
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 1
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Level 1
	The field element shall collect pedestrian images and pedestrian sensor data, and respond to pedestrian crossing requests via display, audio signal, or other manner.

	Level 1
	The field element shall provide the capability to notify the traffic management center that a pedestrian has requested right-of-way and when the request was or will be granted (request for right-of-way).

	Level 1
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Level 1
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Level 1
	The field element shall return traffic signal controller operational status to the controlling center.

	Level 1
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Level 1
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 1
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 1
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 1
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 1
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 1
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 1
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 1
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 1
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	
	

	Level 2A
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 2A
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 2A
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 2A
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 2A
	

	Level 2A
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 2A
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 2A
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 2A
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 2A
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 2A
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Level 2A
	The field element shall collect pedestrian images and pedestrian sensor data, and respond to pedestrian crossing requests via display, audio signal, or other manner.

	Level 2A
	The field element shall provide the capability to notify the traffic management center that a pedestrian has requested right-of-way and when the request was or will be granted (request for right-of-way).

	Level 2A
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Level 2A
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Level 2A
	The field element shall return traffic signal controller operational status to the controlling center.

	Level 2A
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Level 2A
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 2A
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 2A
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 2A
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 2A
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 2A
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 2A
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 2A
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 2A
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 2A
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 2A
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 2A
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 2A
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 2A
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 2A
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 2A
	The center shall remotely control traffic signal controllers.

	Level 2A
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2A
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2A
	The center shall collect traffic signal controller fault data from the field.

	Level 2A
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2A
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 2A
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 2A
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 2A
	The center shall collect environmental sensor operational status.

	Level 2A
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 2A
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Level 2A
	

	Level 2A
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 2A
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 2A
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 2A
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 2A
	The center shall remotely control traffic signal controllers.

	Level 2A
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2A
	The center shall collect traffic signal controller fault data from the field.

	Level 2A
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2A
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 2A
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 2A
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 2A
	The center shall collect environmental sensor operational status.

	Level 2A
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 2A
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Level 2A
	

	Level 2A
	The center shall remotely control traffic signal controllers.

	Level 2A
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2A
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2A
	The center shall collect traffic signal controller fault data from the field.

	Level 2A
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2A
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and store pedestrian sensor data collected from field elements under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and distribute pedestrian images from CCTV systems under remote control of the center.

	Level 2A
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 2A
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 2A
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 2A
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 2A
	The center shall remotely control traffic signal controllers.

	Level 2A
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2A
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2A
	The center shall collect traffic signal controller fault data from the field.

	Level 2A
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2A
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 2A
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 2A
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 2A
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 2A
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 2A
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 2A
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 2A
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 2A
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 2A
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 2A
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 2A
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 2A
	The center shall collect environmental sensor operational status.

	Level 2A
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 2A
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 2A
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	
	

	Level 2B
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 2B
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 2B
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 2B
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 2B
	

	Level 2B
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 2B
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 2B
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 2B
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 2B
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 2B
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Level 2B
	The field element shall provide the capability to notify the traffic management center that a pedestrian has requested right-of-way and when the request was or will be granted (request for right-of-way).

	Level 2B
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Level 2B
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Level 2B
	The field element shall return traffic signal controller operational status to the controlling center.

	Level 2B
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Level 2B
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 2B
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 2B
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 2B
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 2B
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 2B
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 2B
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 2B
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 2B
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 2B
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 2B
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 2B
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 2B
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 2B
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 2B
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 2B
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 2B
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Level 2B
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Level 2B
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Level 2B
	The field element shall return traffic signal controller operational status to the controlling center.

	Level 2B
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Level 2B
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 2B
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 2B
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 2B
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 2B
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 2B
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 2B
	The field element shall include surface and sub-surface environmental sensors that measure road surface temperature, moisture, icing, salinity, and other measures.

	Level 2B
	The field element shall include environmental sensors that measure weather conditions including temperature, wind, humidity, precipitation, and visibility.

	Level 2B
	The field element's environmental sensors shall be remotely controlled by a maintenance center.

	Level 2B
	The field element's environmental sensors shall be remotely controlled by a traffic management center.

	Level 2B
	The field element's environmental sensors shall be remotely controlled by weather service providers such as the National Weather Service or value-added sector specific meteorological services.

	Level 2B
	The field element's environmental sensors shall be remotely controlled by a maintenance and construction vehicle.

	Level 2B
	The field element shall provide environmental sensor equipment operational status to the controlling center or maintenance vehicle.

	Level 2B
	The field element shall provide environmental sensor equipment fault indication to the controlling center or maintenance vehicle.

	Level 2B
	The field element shall remotely aggregate environmental sensor data with environmental data collected from maintenance and construction vehicles.

	Level 2B
	The field element shall provide weather and road surface condition data to centers.

	Level 2B
	The field element shall provide weather and road surface condition data to maintenance and construction vehicles.

	Level 2B
	The center shall remotely control traffic signal controllers.

	Level 2B
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2B
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2B
	The center shall collect traffic signal controller fault data from the field.

	Level 2B
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2B
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 2B
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 2B
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Level 2B
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 2B
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Level 2B
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Level 2B
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 2B
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Level 2B
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 2B
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	Level 2B
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 2B
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 2B
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, media, and rail operations centers.

	Level 2B
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	Level 2B
	The center shall exchange road network status assessment information with emergency management and maintance centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 2B
	The center shall coordinate information and controls with other traffic management centers.

	Level 2B
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Level 2B
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	Level 2B
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and store pedestrian sensor data collected from field elements under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and distribute pedestrian images from CCTV systems under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 2B
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 2B
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 2B
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 2B
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 2B
	The center shall remotely control traffic signal controllers.

	Level 2B
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2B
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2B
	The center shall collect traffic signal controller fault data from the field.

	Level 2B
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2B
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 2B
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 2B
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 2B
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 2B
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 2B
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 2B
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 2B
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 2B
	The center shall remotely control environmental sensors that measure road surface temperature, moisture, icing, salinity, and other measures.

	Level 2B
	The center shall remotely control environmental sensors that measure weather conditions including temperature, wind, humidity, precipitation, and visibility.

	Level 2B
	The center shall assimilate current and forecast road conditions and surface weather information using a combination of weather service provider information (such as the National Weather Service and value-added sector specific meteorological services), data from roadway maintenance operations, and environmental data collected from sensors deployed on and about the roadway.

	Level 2B
	The center shall provide weather and road condition information to weather service providers and center personnel.

	Level 2B
	The center shall respond to control data from center personnel regarding environmental sensor control and weather data collection and processing.

	Level 2B
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 2B
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 2B
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 2B
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 2B
	The center shall collect environmental sensor operational status.

	Level 2B
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 2B
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 2B
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Level 2B
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and store pedestrian sensor data collected from field elements under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and distribute pedestrian images from CCTV systems under remote control of the center.

	Level 2B
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 2B
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 2B
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 2B
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 2B
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 2B
	The center shall remotely control traffic signal controllers.

	Level 2B
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 2B
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 2B
	The center shall collect traffic signal controller fault data from the field.

	Level 2B
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 2B
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 2B
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 2B
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 2B
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 2B
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 2B
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 2B
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 2B
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 2B
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 2B
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 2B
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 2B
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 2B
	The center shall collect environmental sensor operational status.

	Level 2B
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 2B
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 2B
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	
	

	Level 3
	The field element shall include dynamic messages signs for dissemination of traffic and other information to drivers, under center control; the DMS may be either those that display variable text messages, or those that have fixed format display(s) (e.g. vehicle restrictions, or lane open/close).

	Level 3
	The field element shall include driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers, under center control.

	Level 3
	The field element shall provide operational status for the driver information systems equipment (DMS, HAR, etc.) to the center.

	Level 3
	The field element shall provide fault data for the driver information systems equipment (DMS, HAR, etc.) to the center for repair.

	Level 3
	

	Level 3
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 3
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 3
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 3
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 3
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 3
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 3
	The field element shall remotely process video data and provide an indication of potential incidents to the traffic management center.

	Level 3
	The field element's video devices shall be remotely controlled by a traffic management center.

	Level 3
	The field element shall provide operational status and fault data for the incident detection devices to the traffic management center.

	Level 3
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 3
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 3
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 3
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 3
	

	Level 3
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 3
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 3
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 3
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 3
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 3
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 3
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 3
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Level 3
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Level 3
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Level 3
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.

	Level 3
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Level 3
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Level 3
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Level 3
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Level 3
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Level 3
	The field element shall control traffic signals at intersections and on main highways for urban and rural areas, under center control.

	Level 3
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from the indicator control information.

	Level 3
	The field element shall monitor operation of  traffic signal controllers and report to the center any instances in which the indicator response does not match that expected from known indicator preemptions.

	Level 3
	The field element shall return traffic signal controller operational status to the controlling center.

	Level 3
	The field element shall return traffic signal controller fault data to the maintenance center for repair.

	Level 3
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 3
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Level 3
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Level 3
	The field element shall include surface and sub-surface environmental sensors that measure road surface temperature, moisture, icing, salinity, and other measures.

	Level 3
	The field element shall include environmental sensors that measure weather conditions including temperature, wind, humidity, precipitation, and visibility.

	Level 3
	The field element's environmental sensors shall be remotely controlled by a traffic management center.

	Level 3
	The field element shall provide weather and road surface condition data to centers.

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, etc.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as traffic management centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 3
	The center shall respond to requests from emergency management to provide maintenance and construction resources to implement response plans, assist in clean up, verify an incident, etc.  This may also involve coordination with traffic management centers and other maintenance centers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and traffic management centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall provide work zone activities affecting the road network including the nature of the maintenance or construction activity, location, impact to the roadway, expected time(s) and duration of impact, anticipated delays, alternate routes, and suggested speed limits. This information may be augmented with images that provide a visual indication of current work zone status and traffic impacts.

	Level 3
	The center shall receive information indicating the damage sustained by transportation assets, derived from aerial surveillance, field reports, inspections, tests, and analyses to support incident management.

	Level 3
	The center shall disseminate work zone information to other agencies and centers including traffic, transit, emergency management centers, other maintenance centers, traveler information providers, and the media.

	Level 3
	The center shall control traffic in work zones by providing remote control of dynamic message signs and highway advisory radio systems located in or near the work zone.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 3
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 3
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 3
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 3
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 3
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 3
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 3
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 3
	The center shall exchange traffic information with other traffic management centers, includes incident information, congestion data, traffic data, signal timing plans, and real-time signal control information.

	Level 3
	The center shall exchange traffic control information with other traffic management centers, includes remote monitoring and control of traffic management devices (e.g. signs, sensors, signals, cameras, etc.).

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Level 3
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, media, and rail operations centers.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and maintance centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall coordinate information and controls with other traffic management centers.

	Level 3
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	Level 3
	The center shall receive work zone images from a maintenance center.

	Level 3
	The center shall analyze work zone images for indications of a possible incident.

	Level 3
	The center shall remotely control driver information systems (such as dynamic messages signs, highway advisory radios) to advise drivers of activity around a work zone.

	Level 3
	The center shall collect operational status for the driver information systems equipment in work zones.

	Level 3
	The center shall collect fault data for the driver information systems equipment in work zones for repair.

	Level 3
	The center shall receive proposed maintenance and construction work plans, analyze the activity as a possible incident, and provide work plan feedback to the sending center.

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, etc.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as traffic management centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 3
	The center shall respond to requests from emergency management to provide maintenance and construction resources to implement response plans, assist in clean up, verify an incident, etc.  This may also involve coordination with traffic management centers and other maintenance centers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and traffic management centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall provide work zone activities affecting the road network including the nature of the maintenance or construction activity, location, impact to the roadway, expected time(s) and duration of impact, anticipated delays, alternate routes, and suggested speed limits. This information may be augmented with images that provide a visual indication of current work zone status and traffic impacts.

	Level 3
	The center shall receive information indicating the damage sustained by transportation assets, derived from aerial surveillance, field reports, inspections, tests, and analyses to support incident management.

	Level 3
	The center shall disseminate work zone information to other agencies and centers including traffic, transit, emergency management centers, other maintenance centers, traveler information providers, and the media.

	Level 3
	The center shall control traffic in work zones by providing remote control of dynamic message signs and highway advisory radio systems located in or near the work zone.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 3
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 3
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 3
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 3
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 3
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 3
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 3
	The center shall exchange traffic information with other traffic management centers, includes incident information, congestion data, traffic data, signal timing plans, and real-time signal control information.

	Level 3
	The center shall exchange traffic control information with other traffic management centers, includes remote monitoring and control of traffic management devices (e.g. signs, sensors, signals, cameras, etc.).

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Level 3
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Level 3
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, media, and rail operations centers.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and maintance centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall coordinate information and controls with other traffic management centers.

	Level 3
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	Level 3
	The center shall receive work zone images from a maintenance center.

	Level 3
	The center shall analyze work zone images for indications of a possible incident.

	Level 3
	The center shall remotely control driver information systems (such as dynamic messages signs, highway advisory radios) to advise drivers of activity around a work zone.

	Level 3
	The center shall collect operational status for the driver information systems equipment in work zones.

	Level 3
	The center shall collect fault data for the driver information systems equipment in work zones for repair.

	Level 3
	The center shall receive proposed maintenance and construction work plans, analyze the activity as a possible incident, and provide work plan feedback to the sending center.

	Level 3
	

	Level 3
	

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, etc.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as traffic management centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 3
	The center shall respond to requests from emergency management to provide maintenance and construction resources to implement response plans, assist in clean up, verify an incident, etc.  This may also involve coordination with traffic management centers and other maintenance centers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and traffic management centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall provide work zone activities affecting the road network including the nature of the maintenance or construction activity, location, impact to the roadway, expected time(s) and duration of impact, anticipated delays, alternate routes, and suggested speed limits. This information may be augmented with images that provide a visual indication of current work zone status and traffic impacts.

	Level 3
	The center shall receive information indicating the damage sustained by transportation assets, derived from aerial surveillance, field reports, inspections, tests, and analyses to support incident management.

	Level 3
	The center shall generate new work zone activity schedules for use by maintenance and construction vehicles, maintenance and construction operators, and for information coordination purposes.

	Level 3
	The center shall control the collection of work zone status information including video images from cameras located in or near the work zone.

	Level 3
	The center shall disseminate work zone information to other agencies and centers including traffic, transit, emergency management centers, other maintenance centers, traveler information providers, and the media.

	Level 3
	The center shall control traffic in work zones by providing remote control of dynamic message signs and highway advisory radio systems located in or near the work zone.

	Level 3
	The center shall exchange information with administrative systems to support the planning and scheduling of work zone activities.  This information includes: equipment and consumables resupply purchase request status, personnel qualifications including training and special certifications, environmental regulations and rules that may impact maintenance activities, and requests and project requirements from contract administration.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 3
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 3
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 3
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 3
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 3
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 3
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 3
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 3
	The center shall exchange traffic information with other traffic management centers, includes incident information, congestion data, traffic data, signal timing plans, and real-time signal control information.

	Level 3
	The center shall exchange traffic control information with other traffic management centers, includes remote monitoring and control of traffic management devices (e.g. signs, sensors, signals, cameras, etc.).

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Level 3
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Level 3
	The center shall coordinate planning for incidents with emergency management centers - including pre-planning activities for disaster response, evacuation, and recovery operations.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field, provide special routing for emergency vehicles, and to provide responding emergency vehicles with signal preemption.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, media, and rail operations centers.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers, maintenance and construction centers, and traveler information service providers.

	Level 3
	The center shall exchange road network status assessment information with emergency management and maintance centers including an assessment of damage sustained by the road network including location and extent of the damage, estimate of remaining capacity, required closures, alternate routes, necessary restrictions, and time frame for repair and recovery.

	Level 3
	The center shall coordinate information and controls with other traffic management centers.

	Level 3
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic incident management.

	Level 3
	The center shall receive work zone images from a maintenance center.

	Level 3
	The center shall analyze work zone images for indications of a possible incident.

	Level 3
	The center shall remotely control driver information systems (such as dynamic messages signs, highway advisory radios) to advise drivers of activity around a work zone.

	Level 3
	The center shall collect operational status for the driver information systems equipment in work zones.

	Level 3
	The center shall collect fault data for the driver information systems equipment in work zones for repair.

	Level 3
	The center shall receive proposed maintenance and construction work plans, analyze the activity as a possible incident, and provide work plan feedback to the sending center.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 3
	The center shall receive inputs concerning upcoming events that would effect the traffic network from event promoters, traveler information service providers, and intermodal freight depots.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall support requests from emergency management centers to remotely control sensor and surveillance equipment located in the field.

	Level 3
	The center shall provide road network conditions and traffic images to emergency management centers to support the detection, verification, and classification of incidents.

	Level 3
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 3
	The center shall exchange alert information and status with emergency management centers.  The information includes notification of a major emergency such as a natural or man-made disaster, civil emergency, or child abduction for distribution to the public. The information may include the alert originator, the nature of the emergency, the geographic area affected by the emergency, the effective time period, and information and instructions necessary for the public to respond to the alert. This may also identify specific information that should not be released to the public.

	Level 3
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 3
	The center shall coordinate information and controls with other traffic management centers.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall receive inputs from the Alerting and Advisory System concerning the possibility or occurrence of severe weather, terrorist activity, or other major emergency, including information provided by the Emergency Alert System.

	Level 3
	The center shall collect and store traffic flow and image data from the field equipment to detect and verify incidents.

	Level 3
	The center shall provide video and traffic sensor control commands to the field equipment to detect and verify incidents.

	Level 3
	The center shall exchange incident and threat information with emergency management centers as well as maintenance and construction centers; including notification of existence of incident and expected severity, location, time and nature of incident.

	Level 3
	The center shall respond to requests from emergency management to provide traffic management resources to implement special traffic control measures, assist in clean up, verify an incident, etc.  This may also involve coordination with maintenance centers.

	Level 3
	The center shall coordinate information and controls with other traffic management centers.

	Level 3
	The center shall receive inputs from emergency management and transit management centers to develop an overall status of the transportation system including emergency transit schedules in effect and current status and condition of the transportation infrastructure.

	Level 3
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 3
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 3
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 3
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 3
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 3
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 3
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 3
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 3
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 3
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 3
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 3
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 3
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 3
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 3
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 3
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 3
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 3
	The center shall collect environmental sensor operational status.

	Level 3
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 3
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Level 3
	The center shall collect traffic management data such as operational data, event logs, etc.

	Level 3
	The center shall assign quality control metrics and meta-data to be stored along with the data.  Meta-data may include attributes that describe the source and quality of the data and the conditions surrounding the collection of the data.

	Level 3
	The center shall receive and respond to requests from ITS Archives for either a catalog of the traffic data or for the data itself.

	Level 3
	The center shall be able to produce sample products of the data available.

	Level 3
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	Level 3
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Level 3
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Level 3
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Level 3
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Level 3
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Level 3
	The center shall remotely control traffic signal controllers.

	Level 3
	The center shall accept notifications of right-of-way requests from pedestrians.

	Level 3
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Level 3
	The center shall collect traffic signal controller fault data from the field.

	Level 3
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Level 3
	The center shall remotely control dynamic messages signs for dissemination of traffic and other information to drivers.

	Level 3
	The center shall remotely control driver information systems that communicate directly from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination of traffic and other information to drivers.

	Level 3
	The center shall collect operational status for the driver information systems equipment (DMS, HAR, etc.).

	Level 3
	The center shall collect fault data for the driver information systems equipment (DMS, HAR, etc.) for repair.

	Level 3
	The center shall retrieve locally stored traffic information, including current and forecasted traffic information, road and weather conditions, traffic incident information, information on diversions and alternate routes, closures, and special traffic restrictions (lane/shoulder use, weight restrictions, width restrictions, HOV requirements), etc.

	Level 3
	The center shall distribute traffic data to maintenance and construction centers, transit centers, emergency management centers, and traveler information providers.

	Level 3
	The center shall distribute traffic data to the media upon request; the capability to provide the information in both data stream and graphical display shall be supported.

	Level 3
	The center shall provide the capability for center personnel to control the nature of the data that is available to non-traffic operations centers and the media.

	Level 3
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Level 3
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Level 3
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Level 3
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Level 3
	The center shall collect environmental sensor operational status.

	Level 3
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Level 3
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Level 3
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Level 3
	The center shall collect traffic management data such as operational data, event logs, etc.

	Level 3
	The center shall assign quality control metrics and meta-data to be stored along with the data.  Meta-data may include attributes that describe the source and quality of the data and the conditions surrounding the collection of the data.

	Level 3
	The center shall receive and respond to requests from ITS Archives for either a catalog of the traffic data or for the data itself.

	Level 3
	The center shall be able to produce sample products of the data available.

	
	

	Local Cities and LA County Emergency Management
	The emergency vehicle, including roadway service patrols, shall compute the location of the emergency vehicle based on inputs from a vehicle location determination function.

	Local Cities and LA County Emergency Management
	The emergency vehicle, including roadway service patrols, shall send the vehicle's location and operational data to the center for emergency management and dispatch.

	Local Cities and LA County Emergency Management
	The emergency vehicle, including roadway service patrols, shall receive incident details and a suggested route when dispatched to a scene.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall send the current en route status (including estimated time of arrival) and requests for emergency dispatch updates.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall send requests to traffic signal control equipment at the roadside to preempt the signal.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall provide the personnel on-board with dispatch information, including incident type and location, and forward an acknowledgment from personnel to the center that the vehicle is on its way to the incident scene.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall send patient status information to the care facility along with a request for further information.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall forward care facility status information to emergency vehicle personnel, including the location, specialized services, quality of care, waiting time, number of rooms available, and emergency room status of hospitals or emergency care providers.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall receive dispatch instructions sufficient to enable emergency personnel in the field to implement an effective incident response. It includes local traffic, road, and weather conditions, hazardous material information, and the current status of resources that have been allocated to an incident.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall provide an interface to the center for emergency personnel to transmit information about the incident site such as the extent of injuries, identification of vehicles and people involved, hazardous material, etc.

	Local Cities and LA County Emergency Management
	The emergency vehicle shall provide an interface to the center for emergency personnel to transmit information about the current incident response status such as the identification of the resources on site, site management strategies in effect, and current clearance status.

	
	

	METRO Operations
	The center shall analyze transit vehicle schedule performance to determine the need for priority along certain routes or at certain intersections.

	METRO Operations
	The center shall send requests for priority along routes or at intersections to traffic management.

	METRO Operations
	The center shall coordinate schedules and services between transit agencies, traffic management, maintenance and construction operations, parking management, and other surface or air transportation modes.

	METRO Operations
	The center shall share transfer cluster and transfer point information with multimodal transportation service providers, other transit agencies, and traveler information service providers.  A transfer cluster is a collection of stops, stations, or terminals where transfers can be made conveniently.

	METRO Operations
	The transit vehicle shall compute the location of the transit vehicle based on inputs from a vehicle location determination function.

	METRO Operations
	The transit vehicle shall support the computation of the location of a transit vehicle using on-board sensors to augment the location determination function.  This may include proximity to the transit stops or other known reference points as well as recording trip length.

	METRO Operations
	The transit vehicle shall record transit trip monitoring data including vehicle mileage and fuel usage.

	METRO Operations
	The transit vehicle shall record transit trip monitoring data including operational status information such as doors open/closed, passenger loading, running times, etc.

	METRO Operations
	The transit vehicle shall send the transit vehicle trip monitoring data to center-based trip monitoring functions.

	METRO Operations
	The transit vehicle shall determine the schedule deviation and estimated times of arrival (ETA) at transit stops.

	METRO Operations
	The transit vehicle shall send priority requests to traffic signal controllers at intersections, pedestrian crossings, and multimodal crossings on the roads (surface streets) and freeway (ramp controls) network that enable a transit vehicle schedule deviation to be corrected.

	METRO Operations
	The transit vehicle shall send the schedule deviation data and status of priority requests to the transit vehicle operator.

	METRO Operations
	The transit vehicle shall enable traffic and travel advisory information to be requested and output to the traveler.  Such information may include transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.

	METRO Operations
	The transit vehicle shall enable yellow pages (including non-motorized transportation) information to be requested and output to the traveler.

	METRO Operations
	The transit vehicle shall broadcast advisories about the imminent arrival of the transit vehicle at the next stop via an on-board automated annunciation system.

	METRO Operations
	The transit vehicle shall support input and output forms that are suitable for travelers with physical disabilities.

	METRO Operations
	The transit vehicle shall gather transit advisory data, including alerts and advisories pertaining to major emergencies, or man made disasters.

	METRO Operations
	The transit vehicle shall tailor the output of the request traveler information based on the current location of the transit vehicle.

	
	

	Other Transit Agencies
	The center shall monitor the locations of all transit vehicles within its network.

	Other Transit Agencies
	The center shall determine adherence of transit vehicles to their assigned schedule.

	Other Transit Agencies
	The center shall collect trip monitoring data from on-board systems including transit vehicle mileage, fuel usage, passenger loading, availability, etc.

	Other Transit Agencies
	The center shall provide transit operational data to traveler information service providers.

	Other Transit Agencies
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for transit tracking and dispatch.

	Other Transit Agencies
	The center shall analyze transit vehicle schedule performance to determine the need for priority along certain routes or at certain intersections.

	Other Transit Agencies
	The center shall send requests for priority along routes or at intersections to traffic management.

	Other Transit Agencies
	The center shall coordinate schedules and services between transit agencies, traffic management, maintenance and construction operations, parking management, and other surface or air transportation modes.

	Other Transit Agencies
	The center shall share transfer cluster and transfer point information with multimodal transportation service providers, other transit agencies, and traveler information service providers.  A transfer cluster is a collection of stops, stations, or terminals where transfers can be made conveniently.

	
	

	Other Transit Agencies
	The transit vehicle shall compute the location of the transit vehicle based on inputs from a vehicle location determination function.

	Other Transit Agencies
	The transit vehicle shall support the computation of the location of a transit vehicle using on-board sensors to augment the location determination function.  This may include proximity to the transit stops or other known reference points as well as recording trip length.

	Other Transit Agencies
	The transit vehicle shall record transit trip monitoring data including vehicle mileage and fuel usage.

	Other Transit Agencies
	The transit vehicle shall record transit trip monitoring data including operational status information such as doors open/closed, passenger loading, running times, etc.

	Other Transit Agencies
	The transit vehicle shall send the transit vehicle trip monitoring data to center-based trip monitoring functions.

	Other Transit Agencies
	The transit vehicle shall determine the schedule deviation and estimated times of arrival (ETA) at transit stops.

	Other Transit Agencies
	The transit vehicle shall send priority requests to traffic signal controllers at intersections, pedestrian crossings, and multimodal crossings on the roads (surface streets) and freeway (ramp controls) network that enable a transit vehicle schedule deviation to be corrected.

	Other Transit Agencies
	The transit vehicle shall send the schedule deviation data and status of priority requests to the transit vehicle operator.

	
	

	Pasadena
	The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected from field elements under remote control of the center.

	
	

	Pasadena
	The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control of the center.

	Pasadena
	The center shall monitor, analyze, and store pedestrian sensor data collected from field elements under remote control of the center.

	Pasadena
	The center shall monitor, analyze, and distribute pedestrian images from CCTV systems under remote control of the center.

	Pasadena
	The center shall monitor, analyze, and store multimodal crossing and high occupancy vehicle (HOV) lane sensor data under remote control of the center.

	Pasadena
	The center shall maintain a database of surveillance and sensors and the freeways, surface street and rural roadways, e.g. where they are located, to which part(s) of the network their data applies, the type of data, and the ownership of each link (that is, the agency or entity responsible for collecting and storing surveillance of the link) in the network.

	Pasadena
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic data.

	Pasadena
	The center shall distribute road network conditions data (raw or processed) based on collected and analyzed traffic sensor and surveillance data to other centers.

	Pasadena
	The center shall respond to control data from center personnel regarding sensor and surveillance data collection, analysis,  storage, and distribution.

	Pasadena
	The center shall remotely control traffic signal controllers.

	Pasadena
	The center shall accept notifications of right-of-way requests from pedestrians.

	Pasadena
	The center shall collect traffic signal controller operational status and compare against the control information sent by the center.

	Pasadena
	The center shall collect traffic signal controller fault data from the field.

	Pasadena
	The center shall implement control plans to coordinate signalized intersections, under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

	Pasadena
	The center shall remotely control highway-rail intersection (HRI) equipment located in the field.

	Pasadena
	The center shall accept collect highway-rail intersection (HRI) advisory or alert data from rail operations centers.

	Pasadena
	The center shall collect highway-rail intersection (HRI) equipment operational status and compare against the control information sent by the center.

	Pasadena
	The center shall provide the highway-rail intersection (HRI) equipment operational status to rail operations centers.

	Pasadena
	The center shall collect incident information related to a highway-rail intersection (HRI), such as intersection blockages or crashes or equipment malfunctions.

	Pasadena
	The center shall implement control plans to coordinate signalized intersections around highway-rail intersections (HRI), under control of center personnel, based on data from sensors and surveillance monitoring traffic conditions, incidents, equipment faults, pedestrian crossings, etc.

	Pasadena
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) operational status.

	Pasadena
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) operational status.

	Pasadena
	The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault data and send to the maintenance center for repair.

	Pasadena
	The center shall collect and store CCTV surveillance system (traffic, pedestrian) fault data send to the maintenance center for repair.

	Pasadena
	The center shall collect environmental sensor operational status.

	Pasadena
	The center shall collect environmental sensor equipment fault data and send to the maintenance center for repair.

	Pasadena
	The center shall exchange data with maintenance centers concerning the reporting of faulty equipment and the schedule/status of their repair. Information exchanged includes details of new equipment faults, and clearances when the faults are cleared.

	Pasadena
	The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for traffic maintenance data.

	Pasadena
	The center shall respond to requests from transit management centers for signal priority at one or more intersections along a particular transit route.

	Pasadena
	The center shall exchange information with transit management centers including details current transit routes, the level of service on each route, and the progress of individual vehicles along their routes.

	Pasadena
	The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and occupancy) to the center for further analysis and storage, under center control.

	Pasadena
	The field element shall collect, process, and send traffic images to the center for further analysis and distribution.

	Pasadena
	The field element shall collect, digitize, and send pedestrian sensor data to the center for further analysis and storage.

	Pasadena
	The field element shall collect, process, and send pedestrian images to the center for further analysis and distribution.

	Pasadena
	The field element shall collect, digitize, and send multimodal crossing and high occupancy vehicle (HOV) lane sensor data to the center for further analysis and storage.

	Pasadena
	The field element shall return sensor and CCTV system operational status to the controlling center.

	Pasadena
	The field element shall return sensor and CCTV system fault data to the controlling center for repair.

	Pasadena
	The field element shall respond to requests for indicator (e.g., signal) preemption requests from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Pasadena
	The field element shall respond to requests for indicator (e.g., signal) priority requests from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

	Pasadena
	The field element shall notify controlling traffic management center and maintenance center that the signal timing has changed based on a signal preemption/priority request to help those centers determine whether a fault detected at the signal is a true malfunction or due to a signal override.

	Pasadena
	The field element shall collect and process, traffic sensor data in the vicinity of a highway-rail intersection (HRI).

	Pasadena
	The field element shall monitor the status of the highway-rail intersection (HRI) equipment, including both the current state and mode of operation and the current equipment condition, to be forwarded on to the traffic management center.

	Pasadena
	The field element shall monitor the status of the highway-rail intersection (HRI) equipment, including both the current state and mode of operation and the current equipment condition, to be forwarded on to the rail wayside equipment.

	Pasadena
	The field element shall receive track status from the rail wayside equipment that can be passed on to the traffic management center.  This may include the current status of the tracks and whether a train is approaching.

	Pasadena
	The field element shall collect pedestrian images and pedestrian sensor data, and respond to pedestrian crossing requests via display, audio signal, or other manner.

	Pasadena
	The field element shall control the dynamic message signs (DMS) in the vicinity of a highway-rail intersection (HRI) to advise drivers, cyclists, and pedestrians of approaching trains.

	Pasadena
	The field element shall close the highway-rail intersection (HRI) when a train is approaching using gates, lights/signs, barriers, and traffic control signals.

	Pasadena
	The field element shall support the integrated control of adjacent traffic signals to clear an area in advance of an approaching train and to manage traffic around the intersection.

	Pasadena
	The field element shall forward rail traffic advisories received from the Wayside Equipment to the traffic management center.

	Pasadena
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that provide data and status information to other field element devices (such as dynamic message signs, ramp meters, traffic signals, work zone intrusion alert systems), without center control.

	Pasadena
	The field element shall include sensors (such as traffic, environmental, and work zone intrusion detection sensors) that receive control information from other field element devices, without center control.

	Pasadena
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that provide data and status information to other field element devices (such as dynamic message signs, traffic controllers on adjacent intersections), without center control.

	Pasadena
	The field element shall include devices (such as arterial or freeway controllers, roadway automated treatment systems, barrier and safeguard systems, emissions or pollution systems, and work zone intrusion alert systems) that receive control information from other field element devices, without center control.


APPENDIX I – AITS INTERCONNECT AND FLOW DIAGRAMS

11.0 Alameda Corridor East Elements

Stakeholder: Alameda Corridor East

	Stakeholder
	Description
	System

	Alameda Corridor East
	-
	AITS Field Equipment – ACE - Existing

IR/RIS - ACE - Existing


11.1  ACE Interconnect Diagram

Stakeholder: Alameda Corridor East
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11.2 1
IR/RIS - ACE – Existing Element Interconnect and Flow Diagrams

Stakeholder: Alameda Corridor East
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11.3 ATIS Field Equipment - ACE – Existing Element Interconnect and Flow Diagrams

Stakeholder: Alameda Corridor East
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12.0 Caltrans District 7 Elements

Stakeholder: Caltrans District 7
	Stakeholder
	Description
	System

	Caltrans D7
	-
	CT-NET - CT D7 – Existing

CT-NET Field Equipment- CT D7 – Existing

Intertie – CT D7 - Existing


12.1 Caltrans D7 Interconnect Diagram

Stakeholder: Caltrans District 7
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12.2 CT-NET - CT D7 – Existing Element Interconnect and Flow Diagrams

Stakeholder: Caltrans District 7
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12.3 CT-NET Field Equipment- CT D7 – Existing
Stakeholder: Caltrans District 7
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12.4 Intertie – CT D7 – Existing Interconnect and Flow Diagrams

Stakeholder: Caltrans District 7
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13.0 Los Angeles Department of Transportation (LADOT) Elements

Stakeholder: Los Angeles DOT
	Stakeholder
	Description
	System

	LADOT
	-
	ATIS Field Equipment - LADOT - Existing 

ATMS Field Equipment - LADOT - Existing 

ATSAC Website - LADOT- Existing 

ATSAC Workstation - LADOT - Existing

ATSAC/ATCS - LADOT - Existing 

Reversible Lane Field Equipment - LADOT - Existing 

Reversible Lane System - LADOT - Existing 

Transit Signal Priority - LADOT - Existing 

Transit Vehicles – LADOT




13.1 LADOT Interconnect Diagram

Stakeholder: Los Angeles DOT
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13.2 ATIS Field Equipment - LADOT - Existing 
Stakeholder: Los Angeles DOT
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13.3 ATMS Field Equipment - LADOT – Existing
Stakeholder: Los Angeles DOT
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13.4 ATSAC Website - LADOT- Existing 
Stakeholder: Los Angeles DOT
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13.5 ATSAC Workstation-LADOT-Existing 

Stakeholder: Los Angeles DOT
[image: image35.emf]LADOT

ATSAC Workstation - LADOT- Existing

LADOT

ATSAC/ATCS - LADOT - Existing

Planned


[image: image36.emf]LADOT

ATSAC Workstation - LADOT- Existing

LADOT

ATSAC/ATCS - LADOT - Existing

traffic control coordination

traffic information coordination

Planned


13.6 ATSAC/ATCS - LADOT – Existing 
Stakeholder: Los Angeles DOT
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13.7 Reversible Lane Field Equipment - LADOT – Existing  
Stakeholder: Los Angeles DOT
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13.8 Reversible Lane System - LADOT – Existing 

Stakeholder: Los Angeles DOT
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13.9 Transit Signal Priority - LADOT – Existing  
Stakeholder: Los Angeles DOT
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13.10 Transit Vehicles – LADOT Element Interconnect and Flow Diagrams
Stakeholder: Los Angeles DOT
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14.0 Level 1 Elements

Stakeholder: Level 1

	Stakeholder
	Description
	System

	Level 1
	City of Agoura Hills
	ATMS Field Equipment - 1 - Existing 

IEN Workstation - 1 - Planned 

	
	City of Duarte
	ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of El Segundo
	ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of Hawaiian Gardens
	ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of Hawthorne
	ATIS Field Equipment - 1 - Planned 
ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of Hermosa Beach
	ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of Industry
	ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of La Habra Heights
	ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of La Mirada
	ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of Lawndale
	ATIS Field Equipment - 1 – Planned
ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of Manhattan Beach
	ATIS Field Equipment - 1 - Planned 
ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of Pico Rivera
	ATMS Field Equipment - 1 - Existing 
IEN Workstation - 1 - Planned

	
	City of Redondo Beach
	ATIS Field Equipment - 1 – Planned
ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of San Marino
	ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned

	
	City of Walnut
	ATMS Field Equipment - 1 – Existing
IEN Workstation - 1 - Planned


14.1 Level 1 Interconnect Diagram

Stakeholder: Level 1
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14.2 ATIS Field Equipment - 1 – Planned Element 

Stakeholder: Level 1
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14.3 ATMS Field Equipment - 1 - Existing 

Stakeholder: Level 1
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14.4 IEN Workstation - 1 – Planned Element 

Stakeholder: Level 1
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15.0 Level 2A Elements

Stakeholder: Level 2A
	Stakeholder
	Description
	System

	Level 2A
	City of Azusa

	ATIS Field Equipment - 2A - Planned 

ATMS Field Equipment - 2A - Existing 

IEN Workstation - 2A - Planned 

TCS Workstation- 2A - Planned

	
	City of Baldwin Park
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A - Planned

	
	City of Bellflower
	ATIS Field Equipment - 2A – Planned
ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Carson
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Claremont
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Culver City
	ATMS Field Equipment - 2A – Existing
ATSAC Workstation - 2A - Planned 

IEN Workstation - 2A - Planned

	
	City of El Monte
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Glendora
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of La Puente
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of La Verne
	IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Lomita
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A - Planned TCS Workstation- 2A - Planned

	
	City of Monrovia
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Paramount
	ATIS Field Equipment - 2A – Planned
ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Rancho Palos Verdes
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Rolling Hills
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of South El Monte
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Temple City
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	City of Whittier
	ATMS Field Equipment - 2A – Existing
IEN Workstation - 2A – Planned
TCS Workstation- 2A - Planned

	
	Los Angeles World Airport
	ATSAC Workstation - 2A - Existing 




15.1 Level 2A Interconnect Diagram 
Stakeholder: Level 2A
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15.2 ATIS Field Equipment - 2A - Planned 
Stakeholder: Level 2A
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15.3 ATMS Field Equipment - 2A - Existing 
Stakeholder: Level 2A
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15.4 ATSAC Workstation - 2A – Existing
Stakeholder: Level 2A
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15.5 ATSAC Workstation - 2A – Planned 

Stakeholder: Level 2A
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15.6 IEN Workstation - 2A – Planned
Stakeholder: Level 2A
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15.7 TCS Workstation – 2A – Planned 

Stakeholder: Level 2A
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16.0 Level 2B Elements

Stakeholder: Level 2B
	Stakeholder
	Description
	System

	Level 2B
	City of Alhambra
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of Arcadia
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Artesia
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Bell
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Bell Gardens
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Beverly Hills
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of Calabasas
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Cerritos
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of Commerce
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of Compton
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Covina
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Cudahy
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Diamond Bar
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Gardena
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Huntington Park
	IEN Workstation - 2B - Planned

TCS - 2B - Planned 



	
	City of Irwindale


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of La Canada Flintridge 


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Lakewood


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Lancaster


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Lynwood


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Malibu


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Maywood


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Montebello


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Monterey Park


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Norwalk


	ATIS Field Equipment - 2B – Planned
ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Palmdale


	ATMS Field Equipment – 2B - Existing
ATMS Field Equipment - 2B – Planned
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Rolling Hills Estates


	

	
	City of Rosemead


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of San Dimes


	ATIS Field Equipment - 2B - Planned 

ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of San Fernando


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of San Gabriel


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Santa Clarita


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Santa Fe Springs


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Santa Monica


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 



	
	City of Signal Hill


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of South Gate


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of South Pasadena


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Torrance


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	City of Vernon


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of West Covina


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of West Hollywood


	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Existing 

TCS - 2B - Planned 



	
	City of Westlake Village
	ATMS Field Equipment – 2B - Existing
IEN Workstation - 2B – Planned
TCS - 2B - Planned 



	
	Metro Operations
	IEN Workstation - 2B - Planned


16.1 Level 2B Interconnect Diagram

Stakeholder: Level 2B
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16.2 ATIS Field Equipment - 2B – Planned 

Stakeholder: Level 2B
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16.3 ATMS Field Equipment - 2B - Existing 
Stakeholder: Level 2B
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16.4 ATMS Field Equipment - 2B - Planned 
Stakeholder: Level 2B
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16.5 IEN Workstation - 2B - Planned 
Stakeholder: Level 2B
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16.6 TCS - 2B – Existing  
Stakeholder: Level 2B
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16.7 TCS - 2B – Planned
Stakeholder: Level 2B
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17.0 Level 3 Elements

Stakeholder: Level 3

	Stakeholder
	Description
	System

	
	Caltrans
	TCS - 3 - Planned 



	
	City of Burbank
	ATIS Field Equipment - 3 - Planned 

ATMS Field Equipment - 3 – Existing
ATMS Field Equipment - 3 – Planned

IEN Workstation – 3 - Planned

TCS - 3 – Existing

TCS - 3 - Planned 



	Level 3
	City of Downey


	ATIS Field Equipment - 3 - Planned 

ATMS Field Equipment - 3 – Existing
IEN Workstation – 3 - Planned

TCS - 3 - Planned 



	
	City of Glendale
	ATIS Field Equipment - 3 - Existing 

ATMS Field Equipment - 3 – Existing
TCS - 3 – Existing



	
	City of Inglewood

	ATIS Field Equipment - 3 - Existing 

ATMS Field Equipment - 3 – Existing
IEN Corridor Server - 3 - Planned 

IEN Workstation – 3 - Planned

TCS - 3 – Existing



	
	City of Long Beach


	ATIS Field Equipment - 3 - Planned 

ATMS Field Equipment - 3 – Existing
IEN Workstation – 3 - Planned

TCS - 3 – Existing

TCS - 3 - Planned 



	
	City of Los Angeles

	ATIS Field Equipment - 3 - Existing 

ATIS Field Equipment - 3 - Planned 

ATMS Field Equipment - 3 – Existing
IEN Corridor Server - 3 - Planned 

IEN Workstation – 3 - Planned

TCS - 3 – Existing



	
	City of Pasadena


	ATIS Field Equipment - 3 - Existing 

ATMS Field Equipment - 3 – Existing
IEN Workstation – 3 – Existing

TCS - 3 – Existing



	
	City of Pomona

	ATIS Field Equipment - 3 - Existing 

ATMS Field Equipment - 3 – Existing
IEN Corridor Server - 3 - Planned 

IEN Workstation – 3 - Planned

TCS - 3 – Existing

TCS - 3 - Planned 



	
	Los Angeles County DPW
	ATIS Field Equipment - 3 – Existing
IEN Regional Server - 3 - Planned 
ATIS Field Equipment - 3 – Planned
ATMS Field Equipment - 3 – Existing
IEN Corridor Server - 3 - Existing 

IEN Corridor Server - 3 - Planned 

IEN Workstation – 3 – Existing




17.1 Level 3 Interconnect Diagram

Stakeholder: Level 3
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17.2 ATIS Field Equipment - 3 - Existing
Stakeholder: Level 3
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17.3 ATIS Field Equipment - 3 - Planned
Stakeholder: Level 3
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17.4 ATMS Field Equipment - 3 - Existing 
Stakeholder: Level 3
[image: image78.emf]Level 3

ATMS Field Equipment - 3 - Existing

Other Transit Agencies

Transit Vehicles - Other Transit

Agencies

Local Cities and LA County Emergen...

Fire and Police Vehicles - Local

Cities/County EM

METRO Operations

Transit Vehicles - METRO

LADOT

Transit Vehicles - LADOT

Level 3

TCS - 3 - Planned

Level 3

TCS - 3 - Existing

Existing

Planned


[image: image79.emf]Level 3

ATIS Field Equipment - 3 - Existing

Level 3

TCS - 3 - Existing

Level 3

TCS - 3 - Planned

field device status

roadway information system status

roadway information system data

field device status

roadway information system status

Existing

Planned


17.5 IEN Corridor Server - 3 - Existing
Stakeholder: Level 3
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17.6 IEN Corridor Server - 3 - Planned 
Stakeholder: Level 3
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17.7 IEN Regional Server - 3 - Planned
Stakeholder: Level 3
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17.8 TCS - 3 - Existing
Stakeholder: Level 3
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17.9 TCS - 3 – Planned Element and Flow Diagrams

Stakeholder: Level 3
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18.0 Local Cities and LA County
Stakeholder: Local Cities and LA County

	Stakeholder
	Description
	System

	Local Cities and LA County
	City of Agoura Hills

City of Azusa
City of Baldwin Park

City of Bellflower

City of Carson

City of Claremont

City of Culver City

City of Downey

City of Duarte

City of El Monte

City of El Segundo

City of Glendora

City of Hawaiian Gardens

City of Hawthorne

City of Hermosa Beach

City of Huntington Park

City of Industry

City of Inglewood

City of Irwindale

City of La Canada Flintridge 

City of La Habra Heights

City of La Mirada

City of La Puente

City of La Verne

City of Lakewood

City of Lancaster

City of Lawndale

City of Lomita

City of Long Beach

City of Los Angeles

City of Lynwood

City of Malibu

City of Manhattan Beach

City of Maywood

City of Monrovia

City of Montebello

City of Monterey Park

City of Norwalk

City of Palmdale

City of Paramount

City of Pasadena

City of Pico Rivera

City of Pomona

City of Rancho Palos Verdes

City of Redondo Beach

City of Rolling Hills

City of Rolling Hills Estates

City of Rosemead

City of San Dimas

City of San Fernando

City of San Gabriel

City of San Marino

City of Santa Clarita

City of Santa Fe Springs

City of Santa Monica

City of Signal Hill

City of South El Monte

City of South Gate

City of South Pasadena

City of Temple City

City of Torrance

City of Vernon

City of Walnut
City of West Covina

City of West Hollywood

City of Westlake Village

City of Whittier
Los Angeles County DPW
	Fire and Police Vehicles - Local Cities/County




18.1 Fire and Police Vehicles – Local Cities/County EM

Stakeholder: Local Cities and Los Angeles County
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19.0 METRO Operations Element

Stakeholder: Metro Operations

	Stakeholder
	Description
	System

	METRO Operations
	-
	Countywide Signal Priority System - METRO – Existing
IEN Workstation - METRO - Existing 

Transit Vehicles - METRO  




19.1 Metro Operations Interconnect Diagrams

Stakeholder: Metro Operations
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19.2 Countywide Signal Priority System - METRO – Existing 
Stakeholder: Metro Operations
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19.3 IEN Workstation - METRO – Existing  
Stakeholder: Metro Operations
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19.4 Transit Vehicles – METRO
Stakeholder: Metro Operations
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20.0 Other Transit Agencies
Stakeholder: Other Transit Agencies
	Stakeholder
	Description
	System

	Other Transit Agencies
	-
	Transit Mgmt. Systems - Other Transit Agencies 

Transit Vehicles - Other Transit Agencies




20.1 Other Transit Agencies Interconnect Diagrams

Stakeholder: Other Transit Agencies
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20.2 Transit Mgmt. Systems - Other Transit Agencies 
Stakeholder: Other Transit Agencies
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20.3 Transit Vehicles - Other Transit Agencies 

Stakeholder: Other Transit Agencies
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21.0 Pasadena LRT

Stakeholder: Pasadena LRT
	Stakeholder
	Description
	System

	Pasadena LRT
	-
	LRT TCS - Pasadena – Existing

LRT TCS Field Equipment - Pasadena - Existing 




21.1 Pasadena LRT Interconnect Diagram

Stakeholder: Pasadena LRT
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21.2 LRT TCS - Pasadena – Existing
Stakeholder: Pasadena LRT
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21.3 LRT TCS Field Equipment - Pasadena - Existing 
Stakeholder: Pasadena LRT
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22.0 RIITS

Stakeholder: RIITS
	Stakeholder
	Description
	System

	RIITS
	Regional Interface-
	LA County Regional ITS and RIITS Network



22.1 RIITS Interconnect and Flow Diagrams

Stakeholder: RIITS
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APPENDIX J – AITS STANDARDS


Relevant Standards Activities
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11/4/2004
 3:14:11PM

AASHTO/ITE/NEMA
NTCIP Center-to-Center Standards Group
(See Footnote)

AASHTO/ITE/NEMA
NTCIP Center-to-Field Standards Group
(See Footnote)

AASHTO/ITE/NEMA
Global Object Definitions
NTCIP 1201

AASHTO/ITE/NEMA
Object Definitions for Actuated Traffic Signal
NTCIP 1202

Controller Units

AASHTO/ITE/NEMA
Object Definitions for Dynamic Message Signs
NTCIP 1203

AASHTO/ITE/NEMA
Object Definitions for Environmental Sensor
NTCIP 1204



Stations & Roadside Weather Information



System

AASHTO/ITE/NEMA
Data Dictionary for Closed Circuit Television
NTCIP 1205



(CCTV)

AASHTO/ITE/NEMA
Object Definitions for Video Switches
NTCIP 1208

AASHTO/ITE/NEMA
Transportation System Sensor Objects
NTCIP 1209

AASHTO/ITE/NEMA
Objects for Signal Systems Master
NTCIP 1210

AASHTO/ITE/NEMA
Objects for Signal Control Priority
NTCIP 1211

AASHTO/ITE/NEMA
TCIP - Common Public Transportation (CPT)
NTCIP 1401



Business Area Standard

AASHTO/ITE/NEMA
TCIP - Incident Management (IM) Business
NTCIP 1402



Area Standard

AASHTO/ITE/NEMA
TCIP - Passenger Information (PI) Business
NTCIP 1403



Area Standard

AASHTO/ITE/NEMA
TCIP - Scheduling/Runcutting (SCH) Business
NTCIP 1404



Area Standard

AASHTO/ITE/NEMA
TCIP - Spatial Representation (SP) Business
NTCIP 1405



Area Standard

AASHTO/ITE/NEMA
TCIP - Onboard (OB) Business Area Standard
NTCIP 1406

AASHTO/ITE/NEMA
TCIP - Control Center (CC) Business Area
NTCIP 1407



Standard

AASHTO/ITE/NEMA
TCIP - Fare Collection (FC) Business Area
NTCIP 1408



Standard

ASTM

Dedicated Short Range Communication at 915
(See Footnote)



MHz Standards Group

IEEE

Incident Management Standards Group
(See Footnote)

ITE

Standard for Functional Level Traffic
ITE TM 1.03



Management Data Dictionary (TMDD)

ITE

Message Sets for External TMC
ITE TM 2.01



Communication (MS/ETMCC)

SAE

Advanced Traveler Information Systems
(See Footnote)



(ATIS) General Use Standards Group

SAE/IEEE
Dedicated Short Range Communication at 5.9
(See Footnote)



GHz Standards Group


Footnotes:


Advanced Traveler Information Systems (ATIS) General Use Standards Group


SDO
Standard Name
Document ID

SAE
Location Referencing Message Specification (LRMS)
SAE J2266

SAE
Message Set for Advanced Traveler Information System (ATIS)
SAE J2354


SAE
Rules for Standardizing Street Names and Route IDs
SAE J2529

SAE
Messages for Handling Strings and Look-Up Tables in ATIS Standards
SAE J2540


SAE
RDS (Radio Data System) Phrase List 
SAE J2540-1


SAE
ITIS (International Traveler Information Systems) Phrase Lists
SAE J2540-2


SAE
National Names Phrase List

SAE J2540-3

SAE
Converting ATIS Message Standards from ASN.1 to XML
SAE J2630




Dedicated Short Range Communication at 5.9 GHz Standards Group


SDO
Standard Name
Document ID

IEEE
Resource Manager for DSRC 5.9 GHz
IEEE 1609.1

IEEE
Application Services (Layers 6,7) for DSRC 5.9 GHz
IEEE 1609.2

IEEE
Communications Services (Layers 4,5) for DSRC 5.9
IEEE 1609.3


GHz (Future Standard)

IEEE
Medium Access Control (MAC) Extension & the
IEEE 1609.4


MAC Extension Management Entity for DSRC 5.9


GHz

IEEE
Standard Specification for Telecommunications
IEEE 802.11


and Information Exchange Between Roadside and


Vehicle Systems - 5 GHz Band Dedicated Short


Range Communications (DSRC) Medium Access


Control (MAC) and Physical Layer (PHY)
 Specifications

IEEE
Logical Link (Layer 2) for DSRC 5.9 GHz
IEEE 802.2

ISO
Networking Services (Layer 3) for DSRC 5.9 GHz
ISO 21210


Dedicated Short Range Communication at 915 MHz Standards Group


SDO
Standard Name
Document ID


ASTM
Standard Specification for Dedicated Short Range
ASTM E2158-01



Communication (DSRC) Physical Layer using



Microwave in the 902-928 MHz Band


ASTM
Standard Provisional Specification for Dedicated
ASTM PS 105-99



Short Range Communication (DSRC) Data Link



Layer

Incident Management Standards Group

SDO
Standard Name
Document ID


IEEE
Standard for Traffic Incident Management Message
IEEE 1512.1-2003



Sets for Use by EMCs


IEEE
Standard for Hazardous Material  IMMS for use by
IEEE 1512.3-2002



EMCs


IEEE
Standard for Common Incident Management
IEEE 1512-2000



Message Sets (IMMS) for use by EMCs


IEEE
Standard for Public Safety IMMS for use by EMCs
IEEE P1512.2

NTCIP Center-to-Center Standards Group

SDO
Standard Name
Document ID


AASHTO/ITE/NEMA
Base Standard: Octet Encoding Rules (OER)
NTCIP 1102


AASHTO/ITE/NEMA
CORBA Naming Convention
NTCIP 1104


AASHTO/ITE/NEMA
CORBA Security Service
NTCIP 1105


AASHTO/ITE/NEMA
CORBA Near-Real Time Data Service
NTCIP 1106


AASHTO/ITE/NEMA
Subnet Profile for Ethernet
NTCIP 2104


AASHTO/ITE/NEMA
Internet (TCP/IP and UDP/IP) Transport Profile
NTCIP 2202


AASHTO/ITE/NEMA
Application Profile for File Transfer Protocol (FTP)
NTCIP 2303


AASHTO/ITE/NEMA
Application Profile for Data Exchange ASN.1
NTCIP 2304



(DATEX)


AASHTO/ITE/NEMA
Application Profile for Common Object Request
NTCIP 2305



Broker Architecture (CORBA)


AASHTO/ITE/NEMA
Information Profile for DATEX
NTCIP 2501


AASHTO/ITE/NEMA
Information Profile for CORBA
NTCIP 2502

NTCIP Center-to-Field Standards Group


SDO
Standard Name
Document ID


AASHTO/ITE/NEMA
Simple Transportation Management Framework
NTCIP 1101



(STMF)


AASHTO/ITE/NEMA
Base Standard: Octet Encoding Rules (OER)
NTCIP 1102


AASHTO/ITE/NEMA
Simple Transportation Management Protocol (STMP)
NTCIP 1103


AASHTO/ITE/NEMA
Point to Multi-Point Protocol Using RS-232
NTCIP 2101



Subnetwork Profile


AASHTO/ITE/NEMA
Subnet Profile for PMPP Over FSK modems
NTCIP 2102


AASHTO/ITE/NEMA
Subnet Profile for Point-to-Point Protocol using RS
NTCIP 2103



232


AASHTO/ITE/NEMA
Subnet Profile for Ethernet
NTCIP 2104


AASHTO/ITE/NEMA
Transportation Transport Profile
NTCIP 2201


AASHTO/ITE/NEMA
Internet (TCP/IP and UDP/IP) Transport Profile
NTCIP 2202


AASHTO/ITE/NEMA
Application Profile for Simple Transportation
NTCIP 2301



Management Framework (STMF)


AASHTO/ITE/NEMA
Application Profile for Trivial File Transfer Protocol
NTCIP 2302


AASHTO/ITE/NEMA
Application Profile for File Transfer Protocol (FTP)
NTCIP 2303













APPENDIX K – LOS ANGELES COUNTY AITS PLAN PROJECTS SEQUENCING
	Priority for Deployment (1=H, 2=M, 3=L)
	Description
	Participating Agencies
	Market Packages Addressed

	1
	Level 3 – IEN Corridor Server Development – This project develops the capability for limited remote traffic signals control, limited incident management, and traffic coordination.
	- LACDPW

- Traffic Forums

- LADOT
	ATMS 03

ATMS 06

ATMS 07

ATMS 08

EM 02

EM08

	1
	Command Data Interface Development – This is a “catch-all” project for implementation of CDIs to connect IEN corridor servers to the local or LACDPW TCS.
	- LACDPW

- Traffic Forums

- LADOT
	ATMS 06

	1
	Level 3 - Los Angeles County Multi-jurisdictional TCS – This project would procure a multi-jurisdiction traffic control system.  It would be a phased implementation.  Based on local agencies needs, the traffic signals will be managed and controlled by the County TCS
	- LACDPW

- Traffic Forums

- Local Cities
	ATMS 06

ATMS 03

ATMS 18

EM 02

MC 02

MC 04

	2
	Level 3 – IEN Regional Server Development – This project develops an IEN Regional Server for Los Angeles County
	- LACDPW

- RIITS 
	ATMS 06

	2
	Local Agency Traffic Operations Center (TOC) / Traffic Management Center (TMC) Development – This project is a “catch-all” for any agency desiring to develop and implement a local TOC/TMC, either individually or jointly with other neighboring agencies.  These projects would develop local agency TOCs with varying levels of capability depending on the needs of the deploying local agencies.  They would allow for command and control of the field assets of each individual agency as well as the ability to share data and/or information with other agencies on an as needed basis.  Shared control of field assets would be voluntary on an agency by agency basis.
	- LACDPW

- Traffic Forums

- Local Agencies

- Caltrans


	ATMS 01

ATMS 03

ATMS 06

AD 01

	2
	LACDPW TMC Connection to LADOT / ATSAC TMC – This project established information exchange between LACDPW TMC and ATSAC.
	- LACDPW

- LADOT
	ATMS 01

ATMS 07

	2
	LACDPW TMC Connection to RIITS – This project will establish information exchange between LACDPW TMC and RIITS.
	- LACDPW

- RIITS 

- Caltrans
	ATMS 01

ATMS 07

	2
	LACDPW TMC Connection to Metro Operations – This project establishes information exchange between LACDPW TMC, and the Countywide Signal Priority system at Metro Operations.
	- Metro Operations, 

- LACDPW
	ATMS 01

ATMS 07


	Priority for Deployment (1=H, 2=M, 3=L)
	Description
	Participating Agencies
	Market Packages Addressed

	3
	Local Agency Traffic Operations Field Element Implementation / Expansion -  This project is a "catch-all" for implementation of traffic management systems and field elements that are monitored and controlled by local agencies (Level 1, 2A, 2B, 3).  Field elements referenced by this project include, but are not limited to:  CCTV and systems, Highway Advisory Radio (HAR) systems and transmitters, Road Weather Information Systems (RWIS) and field sensors, Dynamic Message Signs (DMS), vehicle speed detection stations, communications infrastructure, etc.
	- LACDPW

- Local Cities

- Caltrans
	ATMS 01

ATMS 07

ATMS 08

ATMS 19

MC 03

MC 04

	3
	Interconnect various local city and county signal systems with other local city and county signal system(s) - This project is a “catch all” for any agency seeking to implement enhanced interconnects and possibly coordination between various city county signal systems for improved regional signal control and traffic flow.
	- LACDPW

- Local Cities

- Caltrans
	ATMS 01

ATMS 07

	3
	LACDPW Traffic Control System Connection to Field Equipment – This project will establish information exchange between LACDPW TCS and the field equipment on as needed basis.
	- LACDPW

- Local Cities
	ATMS 01

ATMS 07

	3
	IEN Regional Server Connection to Various Transit Management Systems – This project would establish information exchange between IEN Regional Server and various Transit Management Centers
	- Metro Operations

- LACDPW

- Local Agencies
	ATMS 01

ATMS 07

	3
	Traffic Signal Interconnect – This project is a “catch-all” for any agency desiring to implement traffic signal interconnects within its own jurisdiction.  The interconnect technology is not specified in this project description.  It could be via fiber, copper wire, wireless technologies or some other technology.
	- LACDPW

- Local Agencies
	ATMS 07

	3
	Traffic Signal Re-timing / Re-synchronization – This project is a “catch-all” for any agency seeking to update signal timing, coordination and synchronization on a periodic basis to account for changes in population and traffic patterns.
	- Local Agencies

- LACDPW
	ATMS 07

	3
	Transit Vehicle Traffic Signal Priority – This project would implement transit vehicle priority at selected local city and county operated/controlled signalized intersections throughout the Los Angeles County
	- Local Agencies

- LACDPW

- MTA

- LADOT 
	ATMS 07

	
	
	
	

	
	
	
	


APPENDIX L – ACRONYMS AND TERMS
	ASI
	Access Services Inc.

	ATCS
	Adaptive Traffic Control System

	ATMS
	Advanced Traffic Management System also Advanced Transportation and or Transit Management System (used interchangeably according to context.)

	ATIS 
	Advanced Traveler Information System

	AASHTO
	American Association of State Highway and Transportation Officials

	ANSI
	American National Standards Institute

	ASTM
	American Society for Testing and Materials

	AVT
	Antelope Valley Transit

	APC
	Automated Passenger Counter

	ATSAC
	Automated Traffic Surveillance and Control System

	AVA
	Automated Vehicle Annunciation 

	AVL
	Automated Vehicle Location

	CHP
	California Highway Patrol

	CALTRANS
	State of California Department of Transportation 

	CTNET
	Caltrans central traffic signal control system

	CM
	Change of Configuration Management Process

	CMT
	Change Management Team

	CMS
	Changeable Message Signs

	CORBA
	Common Object Request Broker

	CAD
	Computer Aided Dispatch

	CCTV
	Closed Circuit Television

	CEMA
	Consumer Electronics Manufacturers Association

	CVISN
	Commercial Vehicle Information Systems Network

	CVO
	Commercial Vehicle Operations

	DISA
	Data Interchange Standards Association

	EDI
	Electronic Data Interchange

	EMS
	Emergency Management Services

	ESS
	Environmental Sensor Station

	DMS
	Dynamic Message Sets also Dynamic Message Signs according to context

	DSRC
	Dedicated Short-Range Communication

	FD
	Fire Department

	FHWA
	Federal Highway Administration

	FTA
	Federal Transit Administration 

	GIS
	Geographical Information Systems

	GPS
	Global Positioning Satellite

	HAR
	Highway Advisory Radio

	HOV
	High Occupancy Vehicle

	IEN
	Information Exchange Network

	ITE
	Institute of transportation Engineers

	ITS
	Intelligent Transportation Systems

	ITS America
	Intelligent Transportation Society of America

	IWS
	Intelligent Weather System

	IEEE
	Institute of Electrical and Electronics Engineers

	ITE
	Institute of transportation Engineers

	ISO
	International Standards Organization

	ISP
	Information Service Provider

	LBT
	Long Beach Transit

	LADOT
	City of Los Angeles Department of Transportation

	LACDPW
	Los Angeles County department of Public Works

	LACMTA
	Los Angeles County Metropolitan Transportation Authority

	LAX
	Los Angeles International Airport

	LA/V ATIS
	Los Angeles & Ventura Counties Advanced Traveler Information System

	LASD
	Los Angeles County Sheriff

	MPO
	Metropolitan Planning Organization

	MTA
	Los Angeles County metropolitan Transportation Authority

	MOU
	Memorandum of Understanding

	NEMA
	National Electrical Manufacturers Association

	NTCIP
	National Transportation Communications for ITS Protocol

	NT
	Norwalk Transit

	ORNL
	Oakridge National Laboratory

	PDA
	Personal Digital Assistant

	PeMS
	Freeway performance Measurement System

	PD
	Police Department

	POLA
	Port of Los Angeles

	POLB
	Port of Long Beach

	RIITS
	Regional Integration of ITS

	SAE
	Society of Automotive Engineers

	SCT
	Santa Clarita Transit

	SDO
	Standards Development Organization

	SDP
	Strategic Deployment Plan

	SCAG
	Southern California Association of Governments

	SCAQMD
	Southern California Air Quality Management District 

	SMBBB
	Santa Monica Big Blue Bus

	ST
	Southland Transit

	SIA
	Security Industry Association

	TAC
	MTA Technical Advisory Committee

	TIA
	Telecommunications Industry Association

	TT
	Torrance Transit

	TCIP
	Transit Communications Interfaces Profiles

	TMC
	Traffic/Transportation/Transit Management Center (interchangeable according to context) 

	TMDD
	Traffic Management Data Dictionary

	TMT
	Caltrans Traffic Management team 

	TSC
	Transit Standards Consortium

	RMS
	Ramp Metering Station

	UFS
	Universal fare System

	VDS
	Vehicle Detection Station

	VHM
	Vehicle health monitoring

	Volpe
	Volpe National Transportation Systems Center

	XML
	Extensible Markup Language
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� Please refer the Deliverable #2 – Arterial Inventory Report for a more detailed explanation of the agency levels
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