Developing and Using a Concept of Operations in Transportation Management Systems

CHAPTER 3 – 
What is a Concept of Operations?


Chapter Purpose

Before addressing best practices in the development and use of a Concept of Operations, it is important to understand the purpose and content of the document.  Given the number and variety of planning activities, and the existence of documents with very similar names (such as the Operational Concept used in regional ITS architectures), there is considerable confusion surrounding the question – “What is a Concept of Operations?”

This chapter provides fundamental information on what a Concept of Operations is, and what the main goals of the document are. The chapter highlights the core elements of the Concept of Operations, and it will describe the information that should be included in each element, using detailed examples from existing transportation management system (TMS)-related concepts of operations.  

Chapter Objectives

The key objectives for this chapter are:
· To describe the purpose and role of the Concept of Operations.  In many ways, the Concept of Operations is as important for what it enables, as for what it is.  Creating a concept of operations is an iterative process of defining the system in non-technical terms so that multiple classes of stakeholders agree on the function and objectives of the system.  This plays the invaluable role of accelerating buy-in among the stakeholders.

· To describe the core elements of the Concept of Operations.  The core elements are the basic types of information that should be contained in the Concept of Operations.  Knowledge of these elements will allow the system development process to be focused on the topics that are necessary to fully describe the operations of the system.

· To present transportation examples of the core elements.  After describing each of the elements, the chapter provides examples from Concept of Operations documents developed for TMSs.  

· To describe how a Concept of Operations varies based on the system in question.  Since TMSs vary significantly with respect to size, functionality, and scope, the Concept of Operations document will necessarily change due to the individuality of the system in question.  

Relationship to the Previous Chapter

Describing the core elements and objectives of a Concept of Operations will build on the high-level role of a Concept of Operations in Systems Engineering given in chapter 2.  After this chapter, one will be able to understand the specific questions that the Concept of Operations will answer.

Chapter Sections

3.1 Defining the Concept of Operations

This section provides a basic definition of a Concept of Operations.  Included in this definition are questions the Concept of Operations will answer, what the Concept of Operations Document is not, and the major goals of a Concept of Operations. 

3.2 Core Elements of a Concept of Operations

This section will describe each core element of a Concept of Operations as defined by the ANSI/AIAA Standard.  Each element will be described, the goals of the element will be identified, and examples from TMSs will be provided to link the standard’s definitions and descriptions of the elements with how the information contained in the standard can be implemented.

3.3 The Concept of Operations is Not a “One-Size-Fits-All” Document

This section will discuss how the Concept of Operations document must change with respect to the individual system in question.  Developers of a Concept of Operations cannot use a standard as a fixed stencil for the document; rather, the standard should be seen as a template or checklist of ideas that should be included in the document.  The document itself will be tailored to the individual needs of the system in question.  Several examples of these structural differences will be highlighted, including a stand-alone system, a statewide integration project, adding functionality to an existing system, and placing the information normally found in a Concept of Operations into more than one document. 

3.4 Guiding Principles 

This section will provides a one-page overview of the key information from this chapter – it will serve as both a summary and a stand-alone page that may be useful as a quick reminder.
3.1 Defining the Concept of Operations

The ANSI/AIAA standard states that a Concept of Operations should be “somewhat all things to all people” (ANSI/AIAA p. 5).  While this statement appears to be vague and infeasible – it does effectively communicate the breadth of audience and range of topics that a Concept of Operations will need to address.   A Concept of Operations should be a high-level description of what the major system capabilities will be, and it should be written in jargon free language so that people with a wide range of technical background can understand it.  The Concept of Operations attempts to answer the Who, What, When, Where, Why, and How for the system in general terms.  These are described in Figure 3.1:
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Figure 3.1:  Flow diagram of major questions the Concept of Operations will answer

Figure 3.1 shows a flow of information among the questions the document attempts to answer and the document itself.  The development process is iterative, so the document will change as each answer develops.  Further, the information provided for one aspect often impacts another aspect of the system.  For instance, if the list of stakeholders increases, the resources needed for the project will increase and the geographic extent will likely change as well.  

The figure implies that all of the information required by a Concept of Operations must be contained in a single document entitled “Concept of Operations.” While it is essential for the system engineering process that all of these questions are answered in the Concept of Operations “phase,” it is not crucial that they are all answered within a single document.  For example, Section 3.3.2 shows an example of a TMS that effectively addressed the questions of the Concept of Operations phase, but included the information in three different documents.  The key here is that all the information needs to be addressed; the presentation of that information can be molded to best suit your organizational needs.

3.1.1 What the Concept of Operations is Not
The Concept of Operations is not a list of 10,000 low-level capabilities of the system (more commonly known as a requirements document). It should not contain information on the specifics of systems design that will make this functionality possible, but merely lay out on a high level all the things the system should be able to do.  The ideal case is that all those people who have any stake in the system (including but not limited to end users, all organizations who are sharing information, system developers, management, etc) should be able to understand the basic idea of the system and be able to discuss the system in these terms.

The Concept of Operations has often taken on many different names for very similar documents and associated systems.  However, if the core elements outlined within this document are found within the document(s) being referenced, then the document(s) can be considered as a Concept of Operations.  Often is the case that existing systems do not have one document containing all of the core elements mentioned.  In many cases, these elements are scattered through various related documents – such as a system’s Business Plan, Requirements, etc. 

3.1.2 Major Goals of the Concept of Operations

In order to understand a concept of operations – it is essential to comprehend the major goals that it attempts to fulfill.  Key goals of a concept of operations are as follows:

· Stakeholder Identification and Communication.  A major goal of the document is to facilitate discussion, and eventually find middle ground if necessary, among the relevant groups associated with system design, development, and operation.  
· High-level System Definition.  All stakeholders should be able to understand, at a high-level, what the system is being designed to do.  This will include the major entities within the system, the flows of information among those entities, the information flow to any entity external to the system, the high-level capabilities of the system, and the main daily operational occurrences for the system.
· Foundation for Lower-level System Description.  The Concept of Operations should be a good starting point for the lower-level description of the system, beginning with a requirements document.  Although the Concept of Operations is not a requirements document, a well-formed Concept of Operations will be a source of information that can be decomposed into a first cut of high-level functional requirements.  
· Definition of Major User Classes and User Activities.  All stakeholders should be aware of the different types of users of the system and activities those users will perform.  This allows everyone who uses the document to get an idea of who is performing what task and what order they are performing those tasks.  This information then can be linked to the high-level capabilities of the system for traceability purposes (i.e. who is doing what activity, and which high-level capability is this activity supporting?)
3.2 Core Elements of a Concept of Operations 

This section provides a general guide describing the information contained within a Concept of Operations.  Figure 3.2 illustrates a graphical representation of the eight core elements identified by the ANSI/AIAA standard.  In this section, each element will be defined and examples from TMS Concept of Operations documents will be used to illustrate the definitions.
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Figure 3.2:  The Core Elements of a Concept of Operations (waiting on copyright permission from ANSI/AIAA)

It is important to note that the reader will find overlap among the elements of the Concept of Operations as defined by the ANSI/AIAA standard.  Not all of the information described by each section here will be in that specific section; in could be included in another section.  The breakdown of the core elements by the ANSI/AIAA Concept of Operations Standard and the description of those elements given in this chapter should be a guideline of things to include in your Concept of Operations document.  It not necessary to attempt to match perfectly the organization given by the standard, but it is necessary to include all of the information to create a well-formed Concept of Operations. 

3.2.1 Scope

This section presents an overview of the entire Concept of Operations, including the following elements:

· Outline the Contents of the Document.  This section identifies how the document is composed.  Since the document will be tailored to the specific TMS, it could look very different from a Concept of Operations that someone has seen before.  Thus, it is important to explain the layout of the document and be clear on the information that is contained in each section.
· Purpose for Implementing the System. The scope section of the document should briefly describe the rationale behind the system.  This section should explain the necessity of the system being described and the lack of capability that demands a new system be developed.
· Highlight Major Objectives and Goals.  Everyone who reads the document should be able to understand the main goals for the system from the outset of the document.  This is important information to convey in the introductory section so that the later sections detailing the operations of the system will be traceable to particular high-level objectives for the system. 
· Identify the Intended Audience.  The intended audience for the document should be as broad as possible, including both internal stakeholders (those within the scope of the system) and external stakeholders (those outside the system scope that are affected by the system in some way).
· Set Boundaries on the Scope of the System.  The scope section should define entities or groups that will be included in the system, as well as identify groups that will be an external interface for the system.  Upon a first iteration of a Concept of Operations, this distinction could be difficult to define, but as the development phase continues, these flows will become easier to describe.
· Describe an Overarching Vision for the System.  The scope section should include a brief vision statement for the system.  A vision statement creates a picture of the future state of the system in which all the stakeholders’ needs are met to the greatest degree possible, and all stakeholders have a shared understanding of the purpose for the system. 
Transportation examples follow to illustrate elements of the scope section.  Note that an analysis of existing TMS concepts of operation revealed that most documents do not include scopes including all of the information called for by the ANSI/AIAA standard.  This illustrates a need in future TMS development and operation to devote more attention to developing a comprehensive scope.  When crafted well, the scope can serve as an executive summary for quick communications with multiple stakeholders.

 


3.2.2 Referenced Documents (Resources)

In this section, authors of the Concept of Operations list the resources used when developing the document.  This will be useful to clarify the sources of information that went into the document as well as provider the reader with guidance to find additional information.  Types of reference documents that are typically listed include:

· Business Planning Documents – Documentation and resources associated with business processes for your agency and region may prove valuable in defining vision, identifying stakeholders, and establishing scope.
· Concept of Operations – While it is unlikely that there will exist another system whose purpose, scope, and domain are precisely the same as yours, reviewing other systems’ Concept of Operations will prove very useful in assisting you in refining precisely what needs to be considered.   In addition, concepts of operations for related regional systems (that may serve as external interfaces) serve as valuable resources.
· System Expertise – Documenting human resources is also important – individuals who singularly added unique and valuable experience to the development of your document, and system, might prove equally useful to another system’s development.
· Requirements – There may exist systems whose development will be useful to your system’s development.  Referencing the requirements of these other systems may provide detailed insight into their workings, and thus, how far you may need to go in order to completely specify your system’s activities, operation, and concept. 
· Studies to Identify Operational Needs – Reviewing documentation related to your, or another anticipated-similar, system that address operational needs will be useful in assuring that your Concept of Operations addresses real-world needs.
· System Development Meeting Minutes – Documenting most meetings associated with the development of your system may again, be useful in further refining your system in the future, or provide others an excellent opportunity to review what will be required on their part, in a very detailed context, when developing their Concept of Operations.
 


3.2.3 User-Oriented Operational Description 

This section of the document describes the system to be from a user vantage point.  It identifies how organization/system-specific goals and objectives are accomplished, including strategies, tactics, policies, and constraints.  This portion of the Concept of Operations should be the main focus for the entire document, as it is intended to outline the landscape of the system, and provide a clear working image for each party and how they should expect to integrate themselves within the overall system.  Information that should be highlighted in this section includes:  

· User Activities – The document should identify who the users are and what the users do. This may take a form as simple as identifying, at a high level, the various classes of users and detailing what their role is relative to the system.  The boundary as to what level of description is necessary is subtle.  There is no single correct path for this – it will be necessary to determine what is required for your system and document: scope, scale, readability, and time and budget.  However, describing the individual class and its relationship to the system is sufficient for the Concept of Operations, and will be useful to any related document where additional details may be found on that user class.  Such a related document might be the system’s Business Plan, where an individual user class may be broken out further into the number of this type of class, as well as the individual user class personnel profiles. 

· Order of User Operations – Often it will be useful to demonstrate a step-wise process of user activities within the system.  The advantage at developing such a process in the Concept of Operations is that it will involve the incorporation of event-specific information relative to the user, assuring that later technological and functional requirements development will be more robust.  However, for the same reason, including this level of step-wise detail within the user descriptions may be too prescriptive at an early stage of system development, and as the system ultimately deploys, it may become necessary to return and refine the user-Oriented steps.
· Operational Process Procedures – Operational process models including sequences and interrelationships are similar, but more encompassing, than that of the order of user operations.  Models can effectively demonstrate, through the use of graphics, the relationships of all parts, and given a temporal and event context, highlight the relationships through time.  While richer than the order of user operations, the advantages and disadvantages to incorporating this detail of description at an early stage are similar.  And while similar to scenarios, this type of demonstration does not necessarily prescribe any particular event.
· Organizational/Personnel Structures – System-specific and organizational hierarchic relationships are useful in conveying how the users will interact, and if necessary, under what circumstances.  

If should be added that in the current state-of-the-practice in Concept of Operations, user-oriented system descriptions often are found within scenarios.  A reasonable question then arises, “is it then necessary to provide separate descriptions – non-scenario and scenario based – of users within the system?”  The answer again will rely on your circumstances, but separate descriptions provide greater illumination to a broader audience – which may be very useful to the development of your system.  

 






	
	User Activities
	Order of User Operations
	Operational Process Procedures
	Organizational/Personnel Structures

	Cross Westchester Expressway
	X
	
	
	

	MassHighway
	X
	X
	X
	

	TxDOT ATMS Austin
	X
	
	X
	X


Table 3.3:  Summary Table for User-Oriented Operational Description Examples Meeting the Objectives for the Section

3.2.4 Operational Needs

In this section, the Concept of Operations details agency- and region-specific goals and objectives that will drive the requirements for the system.  In other words, the section is attempting to answer the question of what is necessary to the agency or region that the current system or set of services does not provide.  

There are many possible names, or forms, and places within the Concept of Operation that one may find this expressed.  In many ways, this is simply the justification for change to some current state of the practice – either to justify the development of an entirely new system, or the integration of additional technologies into an existing system.

Current practice in writing Concept of Operations, does not demonstrate uniformity in conveying such needs – indeed, it would be very difficult to imagine how any given TMS, each at various levels within varying locations, would be able to develop completely similar way for expressing need.  The matter of significance is that some form of ‘need’ should be expressed when writing these documents.  It was found that the most effective TMS Concepts of Operations were those that effectively conveyed type of expression of ‘need.’  Below are examples of ‘needs’ expressed by various TMS Concepts:



3.2.5 System Overview 

As the name suggests, the purpose of this section of the Concept of Operations is to provide a high-level description of the interrelationships of key system components.  All of the information contained in this section can be found in another section of the document, but this section is designed to focus on the interrelationships among the elements.  The areas this section should address include:

· Scope.  The section should convey the geographical boundaries of the system, and the range of participating stakeholders.
· Interfaces.  The section should identify and describe both internal and external interfaces:  how entities within the system relate to one another, and how different aspects of the system relate to entities outside the system. 
· System Capabilities (Functions).  The system overview section should describe all the high-level capabilities of the system.  
· Goals and Objectives.  The goals and objectives conveyed in the scope section should also be included in the system overview section in order to show traceability between system capabilities and goals of the system.  It is important to see some user mode or capability of the system for each high-level goal to ensure that stakeholders see that the system has a way to meet their particular goal or objective.
The section is intended to describe all aspects of the system at once, which is typically a difficult task. Often, this information is best conveyed via a systems diagram since that is a way to concisely communicate a large amount of information concerning both the components and functions of the system as well as all the interfaces among them.  

In many cases, individuals confuse the system overview (particularly a system diagram) with architecture.  It should be noted that these are different entities with different purposes.
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Figure 3.3:  The Oregon TOCS System Overview diagram relates all the functions and stakeholders for the system in one place, showing functional flows of manpower and information.
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Figure 3.4: The St. Louis Bi-State Regional ITS Concept of Operations provides a high-level relational diagram – demonstrating how their overall system relates to all system stakeholders.

3.2.6 Operational and Support Environment

In the ANSI/AIAA standard, two sections are described – Operational Environment and Support Environment.  However, upon examination of the standard, there is considerable overlap in these sections.  As a result, it is recommended that the sections be combined to provide information about the general environment created for operation of the new system (or created by the change in the current system).  In other words, this environment is the “world” in which system operations will take place.  This section includes information about the system’s environment in terms of the following categories:

· Facilities – The section should identify physical facilities necessary to meet the needs of the fully functional system (e.g. buildings, garages, etc.)
· Equipment – It should describe equipment necessary for the system to be operational at a high-level (e.g. closed circuit TV cameras, variable message signs, etc.).
· Hardware – Typically, this refers to the physical computational machines, or information systems, that the users of the system will access.
· Software – A description of the information system applications necessary for system operations.
· Personnel – The section should describe the personnel necessary to staff all facilities needed for the system to be operational.  This should include a concise subset of the system users identified in the User-Oriented Operational Description.  Descriptions into the capabilities of these individuals may be generated, but it is generally considered to be beyond a Concept of Operations document; a better place for such descriptions would be the Business Plan for the same system.
· Operational Procedures – If not already addressed within the User-Oriented Operational Description, a description of what the users, and system components, should be performing and when under specific conditions.  
· Support Necessary to Operate the Deployed System – This category includes all other supporting labor that is not specifically designated by the operations of the system.  This support could include facility management, accounting/finance, human resources, etc.
This section entails many different aspects of the system as a whole, and it is likely that all of this information will not be in one place, especially if the Concept of Operations is separated into functional areas of the system, which constitutes a majority of documents reviewed for this effort.  Ideally, a description of the operational and supporting environment should make a clear connection between functional, physical, and logical viewpoints.




3.2.7 Operational Scenarios

In this section of the Concept of Operations, the authors place themselves in the users’ position, and detail how the new system would impact their activities under differing conditions, ranging from normal to stress and failure conditions.  The operational scenario should tell different stories from perspectives of different user classes over a variety of circumstances.  This is a very useful tool in conveying to the reader the event-related usage of the system.  It will be through scenarios that the system developer may be able to glean the most information about how to piece the system together – stakeholders and users should be able to easily relate to the system through the ‘story-telling’ means that operational scenarios utilize.  There are four basic elements to considering operational scenario development:

· Included User’s Perspectives – Each user of the system ought to be included to some degree within each scenario; this should be done by generating a ‘story’ written from the perspective of each class of user.

· Variety of User Classes – Incorporating all user classes related to the system will be necessary in assuring system effectiveness (meeting the goals) and stakeholder ‘buy in.’

· Stress/Failure Scenarios – Special consideration should be given to the ‘extreme event’ scenario.  Such a scenario should describe characteristics that are conceivable to cause the system great stress – even to push the system to the point of failure.  While it may not be possible to accurately gauge most the actual failure points of the system, incorporating such thought into the development will most certainly assure that some of the stress points will be identified, and hypothetical solutions developed. 

· Multiple Circumstances – More than one scenario with multiple associated sub-events will be necessary to develop a rich enough picture and story.  





3.3 The Concept of Operations is Not a “One-Size-Fits-All” Document 

All concepts of operations document will not be the same, since they are documents specifically tailored to support the development and use of a specific system or set of services.  The critical function of the Concept of Operations is to encourage careful consideration of the system by multiple stakeholders at the outset of a system development process, and to document agreed-upon descriptions. The formality of the section titles is not necessary, and it is apparent when looking at the current state of the practice for Concept of Operations development that many organizations will arrange information in such a way that best fits their individual system.  

3.3.1 Examples of Concepts of Operations for Different Types of Systems

A concept of operations is necessary in any system-level initiative in a TMS.  These initiatives may be the development of a new traffic control center/system, integrating multiple systems in a region, adding a service to an existing system, etc.  This section briefly discusses expected differences in concepts of operations for different classes of TMS initiatives.

Stand-Alone Centers — Transportation Management Centers that have a contained scope of one agency/jurisdiction can approach the Concept of Operations from a straightforward perspective.  The outline of core elements listed in this chapter would work well for such a system, since the integration issues will not dictate the form of the final document to the degree that a large statewide or regional system would.  However, stand-alone centers tend to arrange the document from a functional perspective, which is intuitive because many jurisdictions organize themselves in this manner.  As long as all the elements are addressed somewhere in the document, the arrangement of ideas to fit the system at had is not only acceptable but a recommended practice.  The TxDOT TMC ATMS for Austin is an example of a ‘stand-alone’ center whose Concept, while focused on one activity/one system, relates very well to the core elements.  

Integration Programs — iFlorida represents a statewide transportation integration effort, and the Concept of Operations document is adjusted to fit that level of operation.  As one would expect, the Concept of Operations is divided into various sections, from which the statewide integration project will be built.  Each “Procurement” of the project describes all the elements listed in the chapter for each section of the integration.  In this fashion, the document conveys all the information for the core elements of a Concept of Operations, but it does so on a section-by-section basis.

Existing Systems — A Concept of Operations for an existing system will be different than one created for a new system.  There are several reasons for developing a Concept of Operations after systems development has already begun - including adding functionality to an existing system or addressing groups of stakeholders for jurisdictional concerns.  The Virginia Department of Transportation’s Hampton Roads Smart Traffic Center, a regional TMC, is such an example.  The Center has existed for several years now, while it has been added onto in terms of scale (number of lane-miles managed) and technology (number of additional sensors), their overall mission, stakeholders, users, and associated system have changed little until fairly recently.  With the addition of the Archived Data Management System to their capabilities, an entirely new group of stakeholders, new system connections, new information analysis capabilities, have been integrated mandating a revised look at their relationship to many of the features of their original concept.  Thus, the Center is now in the process of developing an entirely new Concept of Operations.

3.3.2 Information Contained in Multiple Documents
The State of Maryland’s CHART (Coordinated Highways Action Response Team) program is a good example of system where the elements of the Concept of Operations are separated into different documents successfully.  The elements are separated into a Business Plan, a Regional Operations Coordination Study, and a Business Area Architecture.  The following elements of a Concept of Operations included in these three documents were identified by Glenn McLaughlin at the 2004 ITS America meeting and are summarized by the following table:

	Business Plan
	Regional Operations Coordination Study
	Business Area Architecture

	· Scope

· System Description 

· Services Provided 

· Performance Measures & Testing

· Facilities and Equipment 

· Staff

· Internal Stakeholders
	· Services Provided 

· Facilities and Equipment 

· Information

· Training 

· External Stakeholders 

· Agency Responsibilities

· Institutional Changes
	· Business Process Flows

· Performance Measures & Testing

· Information

· Training

· Communication Networks

· Software

· Institutional Changes

· Integration


Table 3.9:  Elements of the Concept of Operations divided into three documents for Maryland’s CHART program

3.4 Guiding Principles

When developing your Concept of Operations, keep these things in mind:

What is a Concept of Operations?  

A Concept of Operations is a high-level description of what the major system capabilities will be.  It should be written in jargon free language so that people with a wide range of technical background can understand it.  The Concept of Operations attempts to answer the Who, What, When, Where, Why, and How for the system in general terms.

Its goals should be:

· Stakeholder Identification and Communication. 

· High-level System Definition. 

· Foundation for Lower-level System Description.  

· Definition of Major User Classes and User Activities.  
What are the core elements to a Concept of Operations?  Assuring the following will allow you to get at all of the core elements of a Concept of Operations:

· Establish Scope

· Reference Resources

· Develop a User-Oriented Operational Description

· Establish or Identify Operational Needs

· Provide a System Overview

· Describe the Operational and Support Environment
· Develop Operational Scenarios
The Concept of Operations is not a “One-Size-Fits-All” Document!

All concepts of operations document will not be the same, since they are documents tailored to support the development and use of a specific system or program.  Discussing ideas with the group of stakeholders is much more important of a process than fitting a particular structure for a Concept of Operations document.

Example 1 — The iFlorida Concept of Operations (Draft), has been written to describe a statewide TMS integration project across multiple jurisdictions and agencies.  The document provides a rich and detailed scope, detailing many of the items identified as being core elements to any Concept of Operations – below is an excerpt from the document:





1.0 Scope


This section provides an overview of the Concept of Operations (ConOps) document.


1.1 Introduction


… The model deployment will:


• Expand and integrate existing data collection and monitoring systems;


• Collect and share data;


• Use the data operationally to improve transportation system security, safety, reliability and performance; and


• Where appropriate, distribute the data to the traveling public. …





1.1.1 Program Objectives


…The Program is designed to deliver information required by operating agencies to manage the transportation network more securely, reliably and efficiently and deliver the decision support information that travelers need to make best use of transportation facilities. … To be specific, the Program will: 


• Expand the existing data collection, transportation management and information delivery infrastructure;


• Integrate data collection, monitoring and management systems both in normal operation and during times of crisis;


• Collect and share data;


• Use data operationally to improve transportation system management;


• Distribute decision-quality data to the traveling public;


• Establish a model for others and share the lessons and experiences learned along the way;


• Define performance measures, collect performance data and evaluate results;


• Illustrate how transportation, hurricane evacuation, weather information and security management can be integrated from both technical and organizational perspectives.


The iFlorida Team will achieve these objectives through the application of resources,


experience and expertise within the framework of our proposed approach.


1.1.2 Project Partners


The iFlorida Project Team is composed of representatives from all public and private


partners involved in iFlorida. These include:


Public Agencies


• Brevard County; • City of Daytona Beach; • City of Orlando; • FDOT District 2; • FDOT District 5; • FHP, Troops D and G; • Florida Division of Emergency Management; • Florida’s Turnpike Enterprise …





Example 2 — Fontana/Ontario, a joint TMC project for the I-10 corridor between Fontana and Ontario in Southern California, includes an introduction section, which, among other details, lists the major organizations that will be included in the integrated operation.  This clearly sets the boundary of the system and states high-level goals for the project:





2	Introduction


2.1	Document Organization


This document sets forth the Concept of Operations for the Fontana/Ontario Advanced Traffic Management and Information System (ATMIS).  The document will provide the reader the following information:


·	Identification of the issues and problems to be resolved.


·	The agency needs to operate and manage the proposed solution.


·	Operational and use perspectives to define the use and intent of the ATMIS.


This document flows from the Inventory / Needs Document and forms the basis for the System Requirements Document. …


3	Fontana / Ontario ATMIS 


3.1	Background


The 13-mile, Interstate 10 (I-10) corridor, with Ontario on the west and Fontana on the east, has become one of the most congested corridors in Southern California.  A large percentage of the commercial vehicle traffic in the Inland Empire passes through this corridor.  These vehicles can travel from as far as Barstow, Phoenix and the Mexican Border via the I-15 and eventually the I-10.  …


3.2	 System Overview / Purpose of Project


Funded by a Federal ITS grant and local resources, the Fontana/Ontario ATMIS will be one of several ITS projects in the Southern California ITS Priority Corridor.  The project is being implemented as a joint venture between Caltrans District 8 (D8) and the cities of Fontana and Ontario.  … [T]he system encompasses several major event generators - among them, Ontario Mills Mall, Ontario Convention Center, Ontario Airport, California Speedway,  and commercial transportation from manufacturing facilities adjacent to the California Speedway.


The ATMIS will provide for integration of freeway and surface street operations, and will become the foundation of a “Smart Corridor” along the I-10.  With multiple parallel alternatives (both freeway and arterial), ATMIS will facilitate the coordination of traffic management activities on both the freeway network and the local arterials.  





Information on obtaining any or all of the example documents used here can be found in the references section of this document.








Example 2 — The Alaska Concept of Operations, a document describing a state-wide ITS application document, presents the following list of reference documents in Appendix A:                                                                              





Alaska CVISN Level One Top-Level Design Description. Alaska Department of transportation, MSCVE in conjunction with Alaska Department of Administration. Division of Motor Vehicles & Division of Information Technology. June 2, 2000


State of Alaska – Statewide Emergency Medical Services Communications Plan. Frank Thatcher Associates, Inc. September 15, 1997.


� HYPERLINK "http://www.peoplemover.org/" ��http://www.peoplemover.org/�—the website for the public transportation system for Anchorage, AK.


� HYPERLINK "http://www.dot.state.ak.us/external/amhs/home.html" ��http://www.dot.state.ak.us/external/amhs/home.html�—the website for Alaska’s Marine Highway System.





Example 1 — iFlorida Concept of Operations (Draft) (from page 13) lists the following reference documents:





Documents have been utilized in the development of the ConOps document include:





iFlorida Final Work Plan, Version 1.0, PBS&J, June 2003


Functional Requirements, iFlorida – Statewide and Central Florida Conditions System, FDOT, August 2003.


Design and Implementation of the Central Florida Data Warehouse (CFDW) – Year 1: The TCSP Funding, UCF, October 2002.


Design and Implementation of the Central Florida Data Warehouse (CFDW) – Year 1: The TCSP Funding, Approved Revision 6.0, UCF, May 2003.


iFlorida Field Components Specification, PBS&J, June 2003.


Scope of Work – Weather Forecasting by Road Segment, Meteorlogix, Version 2.3, FDOT, July 2003.


Scope of Work – Security Command and Control, Boeing Autometric, FDOT, July 2003.


iFlorida Conditions System Functional requirements Meeting Summary. PBS&J, July 9, 2003.


Conditions System ITN Concept Meeting #2 Presentation, PBS&J, July 16, 2003.





Example 2 — MassHighway’s Calvin Coolidge Bridge ATMS, a implementation and operation plan for the Massachusetts Highway Department’s Coolidge Bridge Rehabilitation Advanced Traffic Management System, includes the following list of topics in an overview of daily operating procedures, information that would be included in a user-oriented operational description.  In their document, each is explained in detail, this is just an example of elements to include in this section:


Daily Operations Procedures, Overview:


This Section describes the basic Daily Operating Procedures of the Coolidge Bridge ATMS, such as:


Hours of Operation of the Control Centers


Daily Start-up Procedures


Use of the Communications Equipment


Event Logging Requirements


Transfer of Control from one Control Center to the other 


Daily and Emergency Shut-Down Procedures





Example 12—The St. Louis Gateway Guide System, an effort to integrate multiple regional operations and control centers/systems, uses the graphic in Figure 3.4 to illustrate information flows among partners at a very high-level.








Example 1—Oregon TOCS, a statewide transportation operations center system, uses the graphic in Figure 3.3 to depict the interfaces and functional flows from a regional Traffic Operations Center viewpoint.  The Oregon graphic is very thorough, capturing all the capabilities and functional flows of the finished system.  Separate diagrams showing different builds of the system (e.g. what aspects of the system will be complete after year 1) over the implementation phase of the project were also created, but not released.  This example is intended to demonstrate the breadth of possible information that can be conveyed via a systems diagram.  It is presented in the Oregon Concept of Operations as a stand-alone figure, without text to guide the reader through the diagram.  [See next page for diagram.]





Example 1 — MassHighway’s Calvin Coolidge Bridge Advanced Traffic Management System Operations Plan identifies the major operational and system components including a fairly detailed review of personnel requirements.  Below is an excerpt from the document’s Chapter 1, “Overview of ATMS Operations.





1.3	Components of the ATMS – The two primary elements of the Advanced Traffic Management System are the Field Equipment and the ATMS Operations and Control Centers.  …


1.3.1. Field Equipment refers to the traffic monitoring and control devices placed in the vicinity of the Coolidge Bridge and on important approach roads and highways.  The primary field traffic control devices are:


Variable Message Signs (VMSs), which are electric changeable message sign used to communicate detour and special information to motorists;


Closed-Circuit Television (CCTV) Cameras, used to monitor traffic conditions in the vicinity of the Coolidge and Sunderland Bridges, and;


Traffic Signals with Preemption Capability, which are used primarily to flush traffic off of the Coolidge Bridge when an ambulance approaches.  While the traffic signals are being preempted, a series of flashing beacons will inform motorists that they may experience longer than normal red phases.


1.3.2.  The ATMS Operations and Control Center (OCC) is located in the Mass Highway District 2 Offices in Northampton, with a backup and off-hours facility in the Massachusetts State Police Barracks in Northampton.  The Control Center is staffed with an Operator who controls the Field Equipment described above. The Operator can also monitor traffic conditions using the CCTV cameras or by communicating with Police, Fire, EMS, Construction Personnel, or others.  The Operator with use this ATMS Operations Plan as a guide for managing the system and responding to congestion and emergency situations. …


1.5	Position Descriptions and Personnel Requirements – The ATMS is a tool that interfaces with the existing emergency response and traffic control procedures of the state and local police departments, local fire departments, the emergency medical dispatch system, and the Massachusetts Highway Department.  Therefore many of the personnel to be involved with the ATMS are already in place, and must only receive training about the operation of the ATMS.  Nonetheless, additional personnel are required to operate the system from the Control Center (ATMS Control Center Operators) and to control traffic and incidents at the construction site (Police Details).  …


1.5.1	ATMS Control Center Operator


1.5.1.1	Position Description – The ATMS Control Center Operator shall be responsible for the control of the ATMS field devices, traffic monitoring, and implementation of traffic interventions using ATMS equipment.  The Operator shall control the System from a console located in the MHD District 2 Offices or the MSP Barracks, depending on the time of day and day of week.  The Operator shall have the capability to control all field devices, including control of CCTV cameras, Variable Message Signs, Signal Overrides, and Flashing Beacons, and shall also manage the 800 MHz ATMS radio talkgroup.  


The operator shall have training in Civil Engineering or Traffic Law Enforcement, and shall collect and analyze traffic observations to determine when it is prudent to implement a traffic intervention.  The Operator shall, upon request, provide the Emergency Medical Dispatcher with traffic information from cameras and field reports, and, if requested by the Dispatcher, initiate a traffic signal override.  The Operator shall coordinate communications among personnel in the talk group, and shall provide traffic information to emergency authorities when requested.


Staffing Requirements: 


Control Center at Massachusetts Highway Department: One (1) Operator during the following period: 6:00am to 6:00pm Weekdays


Control Center at Massachusetts State Police Barracks, Northampton: One (1) Operator during the following periods: All other weekday construction hours; During all weekend construction hours; On-call Dispatcher to operate ATMS as needed during off-hours





Example 2 — The DalTrans Operational Concept gives the following information concerning the support environment of its existing system (page 13):





Support Environment





Currently there are maintenance contracts for the janitor, grounds, and the air conditioning system. A majority of the software support is performed by TTI. TxDOT Traffic Operations Division (TRF) maintains statewide software components. Systems and equipment required for daily operation are replaced when items have failed or there is a realization of a performance loss.


There is minimal on-site storage of equipment, which requires additional off-site storage in non-environment controlled facility. Supplies are obtained through the TxDOT procurement process (TxDOT Warehouse). There is currently no data archiving system, as the system is not database driven. Thus all data is stored on hard drives. Data and video are distributed via email, web page, leased ISDN lines, TxDOT fiber optic network, and telephone lines. The DalTrans TMC receives information from TxDOT field devices, Courtesy Patrol, Dallas Police, local traffic reporting agencies, local city transportation offices, and the traveling public. The DART network is dependent on a dialup network at the present time.





Example 1 — The Cross Westchester Expressway Concept of Operations provides a very succinct and high-level description of the users relative to the system.  The document captures what most system participants will experience, something other TMS Concept of Operations documents often fail to accomplish.





In approaching the issue of developing an Intelligent Transportation System, a customer-specific Concept of Operations is a powerful tool for enabling system designers to gain valuable insight into both the day-to-day needs of a system’s users, and the ways in which the users envision the system will be used. To fully understand the operational needs of this system we must first understand who the users are. The classes of users have been defined to include motorists, media, transportation agencies, external agencies, and TMC operators. Each user class’s interaction with the ITS is further defined as follows:


Motorists


Motorists will receive both regulatory and advisory information from the Hudson Valley ITS via Variable Message Signs (VMS), Highway Advisory Radio, (HAR), and AM and FM broadcasts. Their vehicles passing over and through the Hudson Valley ITS sensor fields generate the data for Traffic Management processing. With the widespread use of cellular phones, the motorists provide additional input for the identification and verification of highway incidents.


Travelers


Travelers or pre-trip planners make travel decisions based on information distributed by the Hudson Valley ITS regarding traffic conditions within the project limits. This information will normally be received through a Traveler Advisory Telephone System (TATS), commercial media, tuning to the HAR, or via the Internet.


External Agencies


External agencies such as individual county Departments of Transportation/Departments of Public Works, law enforcement agencies, and transit authorities will rely on the Hudson Valley ITS for highway information as well as access to VMS and HAR for communications to the motorists. External agencies who choose not to physically occupy the TMC can still be active partners in this project via dedicated, linked communications networks and remote workstations for input and output of transportation related data.  Traffic engineers from the NYSDOT and public safety officials from various state and local jurisdictions will continually review response plans and results from response plan initiation. They will provide recommendations for enhancing and modifying system response plans.


Information Service Provider


An Information Service Provider (ISP) operating from the TMC will provide timely traffic information to interested radio and television stations along with the newspapers and potentially cable operators.  The ISP will also provide a telephone/cell phone call-in service to provide information directly to interested motorists. This service will be consistent with the X-1-1 dedicated traffic information number currently being spearheaded by the Federal Government.





Example 1 — Continued


TMC Operators


The operators are responsible for the daily operations of Hudson Valley ITS which include:


Monitoring of traffic flow on the expressway and lateral connections via the vehicle detection system


Verification of incidents through video surveillance system and audio communications


Enactment of response plans consistent with regional/local policies and procedures


Documenting traffic/incident status and occurrences as necessary


These operations are carried out from the TMC workstations with integrated computer and communications support during normal operational hours and during special events. The Hudson Valley ITS also provides for the on-line training of TMC operators using real-time field data and simulation data but without access to control of the remote field devices. In addition to the expected traffic operators as described above the Hudson Valley TMC will include C911 Call Takers/Dispatchers, HELP Dispatchers, and other remote users. Management and support staff will also occupy the TMC and will have remote access to the same traffic information as the traffic operators through their own workstations.


Hudson Valley ITS Administrator


The Hudson Valley ITS Administrator is responsible for the quality of work of the TMC operators as well as normal administrative functions.  The administrator will set responsibilities for TMC operators and define or limit the range of their monitoring and control of the TMC resources.


Hudson Valley ITS Support Personnel


The Hudson Valley ITS will be an integration of various technologies that include computers, communications, video, radio, telephone, and vehicle detection sensors. Hudson Valley ITS support personnel will coordinate the maintenance of field equipment and inventories of spares. Support personnel on site will also include hardware and software specialists to tune the computer system performance and to trouble-shoot any problems or “bugs” that may appear. Communications specialists will provide performance monitoring and troubleshooting of the communications, video and radio subsystems.





Example 3 — TxDOT’s ATMS Austin Operations Concept Document’s Roles and Responsibilities continued:


Courtesy Patrol Operations


Courtesy Patrol Supervisor:


Oversee Courtesy Patrol operations in general.


Answer phone requests for assistance from citizens and Courtesy Patrol officers.  


Notify TMC Operator of  incidents detected by calling motorist.


Dispatch appropriate Courtesy Patrol services to requesting motorists and potential incidents.


Dispatch Courtesy Patrol as requested by TMC Operator or Emergency Services Dispatcher.


Support Courtesy Patrol at scene and notify TMC Operator and/or Emergency Services Dispatcher of status, changes, needs, and conditions.


Log all Courtesy Patrol activities.


Coordinate incident responses with TMC Operator and other agencies via radio and/or telephone.


Provide limited TMC Operator functions outside normal working hours.


Courtesy Patrol:


Support Emergency Services at scene as requested.


Notify TMC Operator, Courtesy Patrol Supervisor, and/or Emergency Services Dispatcher of changes in needs, conditions, plans, and information from scene until incident is cleared.


Local control of LCS and RMC at cabinets; dial-up control of  CMS and HAR.


Notify TMC Operator, Courtesy Patrol Supervisor, and/or Emergency Services Dispatcher of incident clearance.


Computer Room Operation and Maintenance


Computer Room Supervisor:


Supervise Computer Room personnel and support computer systems, network, and database operations and maintenance.


Coordinate software installation and testing on Transportation Management Center System equipment.


Communicate with computer system vendors for improvements.


Arrange for the repair of equipment under warranty, or exceeding in-house repair capabilities.


Assign problem resolution tasks to technician(s).


Order supplies & maintenance-related items.


System Administrator: 


Maintain all group definitions and security privileges.


Manage and control the Transportation Management Center data/archive library (computer tapes, discs, voice recordings, video recordings, etc.).


Install/maintain the online Standard Operating Procedures. 


Monitor the performance of all Transportation Management Center System computers; the Transportation Management Center System networks, including external circuits; computer system alarms; using COTS system network management tools.














Computer Operator:





·	Perform system start-up and shut-down activities on all Transportation Management Center computers in the Computer Room as needed.


·	Perform routine backup of all Transportation Management Center System data.


·	Service all Transportation Management Center peripherals in the Computer Room and the Control Room


·	Assign and maintain all login accounts and access privileges for all Transportation Management Center users, including external users.





Network Administrator:





·	Coordinate the assignment of network-related addresses in all Transportation Management Center System computers.


·	Configure all Transportation Management Center System network concentrators, routers, bridges, & modems.


·	Monitor network performance, identify problems, perform analysis and project network growth, using COTS hardware and software packages.


·	Install and configure network-related software.


·	Diagnose and correct network-related problems.





Database Administrator:





·	Maintain all Transportation Management Center System data-related files & tables.


·	Manage all external Structured Query Language (SQL) interfaces with other systems.


·	Import external data into the standard formats.


·	Export Transportation Management Center data to other formats as required.


·	Update the Transportation Management Center System databases as field devices are added, deleted, or their characteristics change.


·	Design and code customized database reports.


·	Assist authorized personnel in obtaining SQL access to Transportation Management Center data.


Computer Technician:





·	Troubleshoot system problems and diagnose causes of error in conjunction with TMS Maintenance Technicians and Network Administrator using a combination of test equipment and software tools.


·	Replace computer and video equipment in the Transportation Management Center System with spare equipment if possible.


·	Repair malfunctioning computer and video equipment in the lab area of the computer room or in the maintenance facility.


·	Perform preventive maintenance as required.


·	Update the status of Transportation Management Center equipment logs, wiring/cabling diagrams and schematics as needed.


·	Coordinate or perform diagnosis and repair of equipment that interfaces the Transportation Management Center to field devices, including Satellite buildings and related communications equipment.


Traffic Operations  Maintenance





Traffic Management Operations Maintenance Supervisor:





·	Supervise TMS maintenance of computers, traffic control devices, communications equipment,  and other electronics in the field in conjunction with Computer Room Supervisor.


·	Coordinate equipment installation and testing of TMS equipment.


·	Communicate with TMS equipment vendors for improvements.


·	Arrange for the repair of equipment under warranty, or exceeding in-house repair capabilities.


·	Assign problem resolution tasks to TMS Maintenance Technicians.


·	Order supplies & maintenance-related items.


TMS Maintenance Technician:





·	Troubleshoot system problems and diagnose causes of error in conjunction with Computer Technician and Network Administrator using a combination of test equipment and software tools.


·	Replace computers, traffic control devices, communications equipment,  and other electronics in the field with spare equipment if possible.


·	Repair malfunctioning computers, traffic control devices, communications equipment,  and other electronics and cabling in the field.


·	Perform preventive maintenance as required.


·	Update the status of field equipment logs, wiring/cabling diagrams and schematics as needed.


	


District Maintenance:





·	Support repair and restoration of roadway.











Example 3 — Texas Department of Transportation’s (TxDOT) Traffic Operations Division has generated a Traffic Management Center (TMC) Advanced Traffic Management System (ATMS) Operations Concept Document for the application of such technologies in Austin, El Paso, and any future region requiring such an ITS application.  Below is an excerpt from the document’s Chapter 3, Section 1: TxDOT Roles and Responsibilities; this provides another clear example of a User-Orientated Operational Description.


Overview


TxDOT roles and responsibilities includes the essential functions that need to be performed by Traffic Management Center personnel to operate, maintain, and support continued readiness of ATMS systems, communications, and traffic devices in the field for management of traffic, incidents, and emergencies. This section does not define the number of people required to support the Traffic Management Center. Manpower allocation may warrant that one person may assume several roles and responsibilities.


Control Room Operations


Control Room Supervisor:


If necessary during heavy incident activity, coordinate the assignment of new incidents to the appropriate TMC Operators for tracking and resolution.


Assist TMC Operators in incident resolution.


Resolve any conflicts in the use of the Work Stations, CCTV Monitors, or field devices.


Ensure that all current incidents are being worked and regularly checked for status  via the Current Incidents Display, Incident Report Display, Traffic Conditions Display, and Status Logs.


Monitor TMC/ATMS  system computers to view all currently logged in users. Disable and enable any login access.


Monitor the performance of all TMC/ATMS system computers, networks, and communications.


Control which video channels are available for output to the media. 


Coordinate training and approve certification of new Control Room operators.


Coordinate with Maintenance and System Administrator for any outages, testing, repairs, software updates, etc. to minimize impact on operations.


Inform Emergency Services Dispatchers of system outages.


Review and analyze Traffic Management Center response to incidents  using the Incident Report and Status Logs. 


Keep media informed of incidents and incident clearance.


TMC Operator:


Initiate Incident Report Display


Select recommended camera or alternate camera.


Control camera to find and view incident scene.


Verify incident as true incident report or false report.


Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


Notify emergency services of verified incident.  Message includes verification, location, severity, conditions, and impact.


Update Incident Report for change in status. 


·	Plan access route.


·	Notify emergency services of recommended access route.


·	Notify TxDOT Courtesy Patrol Supervisor to dispatch Courtesy Patrol.


·	Notify TxDOT Maintenance Supervisor, TxDOT PIO or media, Traffic Signals, and others as needed during response and clearance.


·	Evaluate alternative routes and Traffic Management Plans based on recommended plan, pre-plans, CCTV, Traffic Conditions Display, and/or operator judgment.


·	Select appropriate Traffic Management Plan.


·	Implement Traffic Management Plan.


·	Communicate incident report message to initiate HAR broadcast.  


·	Communicate alternate route and Traffic Management Plan to emergency services, Traffic Signals, Courtesy Patrol, and others as needed.


·	Update Incident Report for changes in needs, conditions, plans, and information until incident is cleared and free-flow capacity is restored.


·	Notify all agencies and public of incident clearance and restoration of free-flow operation of freeway.


·	Restore CMS messages and LCS.


·	Communicate incident cleared message to HAR.





Courtesy Patrol Operations





Courtesy Patrol Supervisor:





·	Oversee Courtesy Patrol operations in general.


·	Answer phone requests for assistance from citizens and Courtesy Patrol officers.  


·	Notify TMC Operator of  incidents detected by calling motorist.


·	Dispatch appropriate Courtesy Patrol services to requesting motorists and potential incidents.


·	Dispatch Courtesy Patrol as requested by TMC Operator or Emergency Services Dispatcher.


·	Support Courtesy Patrol at scene and notify TMC Operator and/or Emergency Services Dispatcher of status, changes, needs, and conditions.


·	Log all Courtesy Patrol activities.


·	Coordinate incident responses with TMC Operator and other agencies via radio and/or telephone.


·	Provide limited TMC Operator functions outside normal working hours.


Courtesy Patrol:





·	Support Emergency Services at scene as requested.


·	Notify TMC Operator, Courtesy Patrol Supervisor, and/or Emergency Services Dispatcher of changes in needs, conditions, plans, and information from scene until incident is cleared.


·	Local control of LCS and RMC at cabinets; dial-up control of  CMS and HAR.


·	Notify TMC Operator, Courtesy Patrol Supervisor, and/or Emergency Services Dispatcher of incident clearance.


Computer Room Operation and Maintenance





Computer Room Supervisor:





·	Supervise Computer Room personnel and support computer systems, network, and database operations and maintenance.


·	Coordinate software installation and testing on Transportation Management Center System equipment.


·	Communicate with computer system vendors for improvements.


·	Arrange for the repair of equipment under warranty, or exceeding in-house repair capabilities.


·	Assign problem resolution tasks to technician(s).


·	Order supplies & maintenance-related items.


	


System Administrator: 





·	Maintain all group definitions and security privileges.


·	Manage and control the Transportation Management Center data/archive library (computer tapes, discs, voice recordings, video recordings, etc.).


·	Install/maintain the online Standard Operating Procedures. 


·	Monitor the performance of all Transportation Management Center System computers; the Transportation Management Center System networks, including external circuits; computer system alarms; using COTS system network management tools.














Computer Operator:





·	Perform system start-up and shut-down activities on all Transportation Management Center computers in the Computer Room as needed.


·	Perform routine backup of all Transportation Management Center System data.


·	Service all Transportation Management Center peripherals in the Computer Room and the Control Room


·	Assign and maintain all login accounts and access privileges for all Transportation Management Center users, including external users.





Network Administrator:





·	Coordinate the assignment of network-related addresses in all Transportation Management Center System computers.


·	Configure all Transportation Management Center System network concentrators, routers, bridges, & modems.


·	Monitor network performance, identify problems, perform analysis and project network growth, using COTS hardware and software packages.


·	Install and configure network-related software.


·	Diagnose and correct network-related problems.





Database Administrator:





·	Maintain all Transportation Management Center System data-related files & tables.


·	Manage all external Structured Query Language (SQL) interfaces with other systems.


·	Import external data into the standard formats.


·	Export Transportation Management Center data to other formats as required.


·	Update the Transportation Management Center System databases as field devices are added, deleted, or their characteristics change.


·	Design and code customized database reports.


·	Assist authorized personnel in obtaining SQL access to Transportation Management Center data.


Computer Technician:





·	Troubleshoot system problems and diagnose causes of error in conjunction with TMS Maintenance Technicians and Network Administrator using a combination of test equipment and software tools.


·	Replace computer and video equipment in the Transportation Management Center System with spare equipment if possible.


·	Repair malfunctioning computer and video equipment in the lab area of the computer room or in the maintenance facility.


·	Perform preventive maintenance as required.


·	Update the status of Transportation Management Center equipment logs, wiring/cabling diagrams and schematics as needed.


·	Coordinate or perform diagnosis and repair of equipment that interfaces the Transportation Management Center to field devices, including Satellite buildings and related communications equipment.


Traffic Operations  Maintenance





Traffic Management Operations Maintenance Supervisor:





·	Supervise TMS maintenance of computers, traffic control devices, communications equipment,  and other electronics in the field in conjunction with Computer Room Supervisor.


·	Coordinate equipment installation and testing of TMS equipment.


·	Communicate with TMS equipment vendors for improvements.


·	Arrange for the repair of equipment under warranty, or exceeding in-house repair capabilities.


·	Assign problem resolution tasks to TMS Maintenance Technicians.


·	Order supplies & maintenance-related items.


TMS Maintenance Technician:





·	Troubleshoot system problems and diagnose causes of error in conjunction with Computer Technician and Network Administrator using a combination of test equipment and software tools.


·	Replace computers, traffic control devices, communications equipment,  and other electronics in the field with spare equipment if possible.


·	Repair malfunctioning computers, traffic control devices, communications equipment,  and other electronics and cabling in the field.


·	Perform preventive maintenance as required.


·	Update the status of field equipment logs, wiring/cabling diagrams and schematics as needed.


	


District Maintenance:





·	Support repair and restoration of roadway.





Example 2 — TxDOT’s ATMC  Operations Concept Document for Austin includes a number of scenarios.  Below is an excerpt from the document’s Chapter 5, Section 1: Incident Management Scenario with Automated Detection.


Incident Management Scenario With Automated Detection


Overview


The basic incident scenario is used to develop the initial standard operations concepts for use traffic management systems.  The basic operations and tasks defined during analysis of this scenario will be expanded and completed during analysis of significant alternative incident scenarios in the following sections.   


The basic incident scenario describes incident management events and tasks in response to a major work day accident on the freeway just prior to evening rush hour involving:  multiple vehicles including a tanker, semi-trailer, and two passenger vehicles; a vehicle fire and trapped passengers in another vehicle; serious injuries; and potential hazardous material spill.   All northbound (or westbound) lanes are blocked except for part of right-most lane and emergency shoulder.


The ATMS and communications are operational, the TMC Operator is on duty, and no other roadway or system problems exist.  


The incident is detected by the ATMS automated traffic monitoring and incident detection functions.


The basic incident scenario tasks, as well as the alternative incident scenarios, are identified, analyzed, and grouped into top-level tasks based mostly on incident management activities defined in the Freeway Incident Management Handbook, Report No. FHWA-SA-91-056 dated July 1991.  The following top-level tasks are used: (1) detect incident; (2) evaluate incident; (3) respond to incident; (4) manage traffic; (5) inform motorists; (6) remove incident; and (7) restore free-flow.


Some overlapping and parallel tasks may be confusing in this partitioning.  However, use of the definitions provided in Section 8, the Domain Dictionary, should be helpful. 


5.11	Detect Incident


ATMS:


Monitor traffic flow on freeways with volume, occupancy, speed, and classification data derived from detector stations along the roadway.


Detect potential incident based on comparison of current measured occupancy to the a pre-defined occupancy threshold limit for the detector station near incident.  


Notify TMC Operator of potential incident with summary on Current Incidents Display and alarm indication on Traffic Conditions Display.  The message includes incident summary of location, direction, type of alarm, time reported, current status, elapsed time, and notification; and identification of nearest camera with recommended preset and monitor; and other traffic devices near the incident. 


5.12	Evaluate Incident


TMC Operator: 


Initiate Incident Report Display


Select recommended camera or alternate camera.


Control camera to find and view incident scene.


Verify incident as true incident report or false report.


Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


·Notify emergency services of verified incident.  Message includes verification, location, severity, conditions, and impact.





TMC Operator:


·	Plan access route.


·	Notify emergency services of recommended access route.


·	Notify TxDOT Courtesy Patrol Supervisor to dispatch Courtesy Patrol.


·	Notify TxDOT Maintenance Supervisor, TxDot PIO or media, Traffic Signals, and others as needed during response and clearance.


·	Update Incident Report.





Emergency Services Dispatcher:


·	Plan incident access route.


·	Dispatch emergency services.


·	Update Incident Report.


5.14	Manage Traffic





ATMS:


·	Recommend and display Traffic Management Plan to respond to incident based on doctrine (rules) entered by TMC Operator.  Plan includes messages (or commands) to appropriate traffic devices including  CMS, LCS, Ramp Meter Controller, camera, and HAR.


·	Display  pre-planned Traffic Management Plan to respond to incident based on doctrine or request of TMC Operator.


·	Display new or modified Traffic Management Plan requested by TMC Operator. 





TMC Operator:


·	Evaluate alternative routes and Traffic Management Plans based on recommended plan, pre-plans, CCTV, Traffic Conditions Display, and/or operator judgment.


·	Select appropriate Traffic Management Plan.


·	Update incident report.








Emergency Services Dispatcher:


·	Support emergency services enroute and after arrival at the incident scene until incident is cleared.


·	Update incident report as needs, conditions, plans, and information change until incident is cleared.


·	Notify TMC Operator of changes in needs, conditions, plans, and information until incident is cleared.





Emergency Services:


·	Control traffic at incident scene.


·	Coordinate emergency services at incident scene until incident is cleared.


·	Notify Dispatcher of changes in needs, conditions, plans, and information until incident is cleared.





TxDOT Courtesy Patrol:


·	Support Emergency Services at scene as requested.


·	Notify TMC Operator of changes in needs, conditions, plans, and information from scene until incident is cleared.


5.15	Inform Motorists


 


TMC Operator:


·	Implement Traffic Management Plan.


·	Communicate incident report message to initiate HAR broadcast.  


·	Communicate alternate route and Traffic Management Plan to emergency services, Traffic Signals, Courtesy Patrol, and others as needed.


·	Update Incident Report for changes in needs, conditions, plans, and information until incident is cleared and free-flow capacity is restored.





ATMS:


·	Communicate messages (or commands) to remote control and monitor  traffic devices including CMS, LCS, Ramp Meter Controller, and camera in accordance with Traffic Management Plan implemented by the TMC Operator.


5.16	Remove Incident





Emergency Services:


·	Coordinate removal of wreckage, debris, spilled materials, etc. from roadway.  Assisted by Wrecker Trucks, TxDOT Courtesy Patrol, TxDOT Maintenance, and other agencies.


·	Investigate accident and prepare report.


·	Clear incident.





TxDOT Maintenance:


·	Repair roadway and restore for safe operation.


5.17	Restore Free-flow





TxDOT Courtesy Patrol:


·	Notify TxDOT of incident clearance.





TMC Operator:


·	Notify all agencies, media, and public of incident clearance and restoration of free-flow operation of freeway.


·	Restore normal messages and signs.


·	Communicate incident cleared incident report to HAR.


·	Complete and save Incident Report.





ATMS: 


·	Communicate messages (or commands) for normal operation to remote control and monitor  traffic devices including CMS, LCS, Ramp Meter Controller, and camera as requested by the TMC Operator.	


 


Figure Chapter 5-1
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Section 2	


Incident Management Scenario With Manual Detection


Overview


The same basic incident scenario described in Section 5.1. for a major work day accident is used in this section with the exception that the incident is detected by a motorist and reported to emergency services by cellular phone prior to automated detection by the ATMS.


Other sources of manual detection include video surveillance by the TMC Operator, TxDOT Courtesy Patrol, and Emergency Services.  Incident reports are generally made to  emergency services by the Emergency Services and to the TMC Operator by the TxDOT Courtesy Patrol.  If the TMC Operator is not on duty, then the TxDOT Courtesy Patrol makes the incident report to emergency services.


The cellular phone call from a motorist in the vicinity of the incident is expected to be the most frequent source of detection and incident report.


A scenario timeline for the basic incident scenario with manual detection is shown in Figures 5-2. 


5.21	Detect Incident





Motorist:


·	Monitor traffic on freeways.


·	Detect potential incident.  


·	Notify Emergency Services Operator with cellular phone of potential incident with summary on conditions. 


5.22	Evaluate Incident





Emergency Services Operator:


·	Route incident report to Police, EMS, and/or Fire Dispatcher.





Emergency Services Dispatcher:


·	Notify TMC Operator of potential incident report.





TMC Operator: 


·	Initiate Incident Report Display


·	Select recommended camera or alternate camera.


·	Control camera to find and view incident scene.


·	Verify incident as true incident report or false report.


·	Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


·	Notify emergency services of verified incident.  Message includes verification, location, severity, conditions, and impact.


·	Update Incident Report. 





5.23	Respond to Incident


Remaining incident management tasks are the same as Sections 5.13 through 5.17. 


Figure Chapter 5-2
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Section 3	


After Hours Incident Management Scenario With ATMS Up


Overview


The same basic incident scenario described in Section 5.1. for a major accident is used in this scenario except that the incident occurs  after hours with no TMC Operator on duty. 


The ATMS and communications are operational. The incident is detected by the ATMS automated traffic monitoring and incident detection functions.


A scenario timeline for the  after hours incident scenario is shown in Figures 5-3. 


5.31	Detect Incident





ATMS:


·	Monitor traffic flow on freeways with volume, occupancy, speed, and classification data derived from detector stations along the roadway.


·	Detect potential incident based on comparison of current measured occupancy to the a pre-defined occupancy threshold limit for the detector station near incident.  


·	Notify emergency services of potential incident with incident summary message including location, direction, type of alarm, time reported, current status, elapsed time, and notification; and identification of nearest camera with recommended preset and monitor; and other traffic devices near the incident.  (Requires pager or data link with emergency services CAD system) 


5.32	Evaluate Incident





Emergency Services Operator:


·	Route incident report to Police, EMS, and/or Fire Dispatcher.





Emergency Services Dispatcher: 


·	Initiate incident report.


·	Select recommended camera or alternate camera.


·	Control camera to find and view incident scene.


·	Verify incident as true incident report or false report.


·	Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


·	Update incident report. 


5.33	Respond to Incident





Emergency Services Dispatcher:


·	Plan incident access route.


·	Dispatch Emergency Services.


·	Notify TxDOT Courtesy Patrol and other agencies.


·	Update incident report.


5.34	Manage Traffic





ATMS:


·	Recommend Traffic Management Plan to respond to incident based on doctrine (rules).  Plan includes messages (or commands) to appropriate traffic devices including  CMS, LCS, Ramp Meter Controller, camera, and HAR. (Requires pager or data link with emergency services CAD system)





Emergency Services Dispatcher:


·	Evaluate alternative routes and plan traffic management response based on recommended plan, CCTV, and/or operator judgment.


·	Select appropriate Traffic Management Plan.


·	Support emergency services enroute and after arrival at the incident scene until incident is cleared.


·	Update incident report as needs, conditions, plans, and information change until incident is cleared.





Emergency Services:


·	Control traffic at incident scene.


·	Coordinate emergency services at incident scene until incident is cleared.


·	Notify Dispatcher of changes in needs, conditions, plans, and information until incident is cleared.





TxDOT Courtesy Patrol:


·	Support Emergency Services at scene as requested.


·	Notify emergency services of changes in needs, conditions, plans, and information from scene until incident is cleared.


5.35	Inform Motorists





Emergency Services Dispatcher:


·	Implement Traffic Management Plan.


·	Communicate alternate route and Traffic Management Plan to Traffic Signals, TxDOT Courtesy Patrol, and others as needed.


·	Update Incident Report for changes in needs, conditions, plans, and information until incident is cleared and free-flow capacity is restored.


5.36	Remove Incident





Emergency Services:


·	Coordinate removal of wreckage, debris, spilled materials, etc. from roadway.  Assisted by Wrecker Trucks, TxDOT Courtesy Patrol, TxDOT Maintenance, and other agencies.


·	Investigate accident and prepare report.


·	Clear incident.





TxDOT  Maintenance:


·	Repair roadway and restore for safe operation. 


5.37	Restore Free-flow





TxDOT Courtesy Patrol:


Notify TMC operator of incident clearance.





TMC Operator:


·	Notify all agencies, media, and public of incident clearance and restoration of free-flow operation of freeway.


·	Complete and save incident report.


·	Restore normal messages and signs
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Section 4	


After Hours Incident Management Scenario with ATMS Down


Overview


The same basic incident scenario described in Section 5.1. for a major accident is used in this scenario except that the incident occurs  after hours with the ATMS down. 


No TMC Operator is on duty, but communications are operational. The incident is detected by a motorist and reported to emergency services by cellular phone.


A scenario timeline for the  after hours incident scenario is shown in Figures 5-4. 


5.41	Detect Incident





Motorist:


·	Monitor traffic on freeways.


·	Detect potential incident.  


·	Notify Emergency Services Operator with cellular phone of potential incident with summary on conditions. 


5.42	Evaluate Incident


 


Emergency Services Operator:


·	Route incident report to Police, EMS, and/or Fire Dispatcher.





Emergency Services Dispatcher: 


·	Initiate incident report.


·	Select and control camera to find and view incident scene.


·	Verify incident as true incident report or false report.


·	Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


·	Update incident report. 


5.43	Respond to Incident





·	Emergency Services Dispatcher:


·	Plan incident access route.


·	Dispatch Emergency Services.


·	Notify other emergency services to dispatch EMS and Fire Department


·	Notify TxDOT Courtesy Patrol and other agencies.


·	Update incident report.


·	Manage Traffic.





Emergency Services Dispatcher:


·	Evaluate alternate routes and plan traffic management response based on CCTV, and/or operator judgment.


·	Determine  appropriate traffic management plan.


·	Support emergency services enroute and after arrival at the incident scene until incident is cleared.


·	Update Incident Report as needs, conditions, plans, and information change until incident is cleared.





Emergency Services:


·	Control traffic at incident scene.


·	Coordinate emergency services at incident scene until incident is cleared.


·	Notify Dispatcher of changes in needs, conditions, plans, and information until incident is cleared.





TxDOT Courtesy Patrol:


·	Support Emergency Services at scene as requested.


·	Notify emergency services of changes in needs, conditions, plans, and information from scene until incident is cleared.


5.45	Inform Motorists





Emergency Services Dispatcher:


·	Implement traffic management plan.


·	Communicate alternate route and traffic management plan to Traffic Signals, TxDOT Courtesy Patrol, and others as needed.


·	Update Incident Report for changes in needs, conditions, plans, and information until incident is cleared and free-flow capacity is restored.


5.46	Remove Incident





Emergency Services:


·	Coordinate removal of wreckage, debris, spilled materials, etc. from roadway.  Assisted by Wrecker Trucks, TxDOT Courtesy Patrol, TxDOT Maintenance, and other agencies.





TxDOT Maintenance:


·	Repair roadway and restore for safe operation .


5.47	Restore Free-flow





TxDOT Courtesy Patrol:


·	Notify TMC Operator of incident clearance.





Emergency Services Dispatcher:


·	Notify all agencies, media, and public of incident clearance and restoration of free-flow operation of freeway.


·	Complete and save incident report.
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Section 5	


Incident Management Scenario with ATMS Down and TMC Operator on Duty


Overview


The same basic incident scenario described in Section 5.1. for a major accident is used in this scenario except that the incident occurs  during the work day  with the ATMS down. 





TMC Operator is on duty and  communications are operational.  The TMC Operator switches the System Control Unit RS-232 interface from ATMS to FTM.  The  FTM System provides existing incident management capabilities to monitor traffic, detect potential incidents, and monitor and control traffic devices including Lane Control Signals and Ramp Meter Controllers.  Cameras are selected and controlled by Control Panels and Pan/Zoom/Tilt Keyboards.  Messages are sent to Changeable Message Signs using the existing Master CMS Controllers. The incident is detected by the FTM System and reported to the TMC Operator.





A scenario timeline for the  after hours incident scenario is shown in Figures 5-5. 


5.51	Detect Incident





FTM:


·	Monitor traffic flow on freeways with volume, occupancy, speed, and classification data derived from detector stations along the roadway.


·	Detect potential incident based on comparison of current measured occupancy to the a pre-defined occupancy threshold limit for the detector station near incident.  


·	Notify TMC Operator of potential incident and identification of nearest camera with recommended preset and monitor. 


5.52	Evaluate Incident





TMC Operator:


·	Initiate incident report.


·	Select and control camera to find and view incident scene.


·	Verify incident as true incident report or false report.


·	Assess precise location, severity, and condition of incident; impact on traffic and roadway; and access to incident.


·	Notify emergency services.  Message includes verification, location, severity, conditions, and impact.


·	Update incident report. 


5.53	Respond to Incident





TMC Operator:


·	Plan access route.


·	Notify emergency services of recommended access route.


·	Notify TxDOT Courtesy Patrol Supervisor to dispatch Courtesy Patrol.


·	Notify TxDOT Maintenance Supervisor, TxDOT PIO or media, Traffic Signals, and others as needed during response and clearance.


·	Update incident report.





Emergency Services Dispatcher:


·	Plan incident access route.


·	Dispatch Emergency Services.


·	Update Incident Report.


5.54	Manage Traffic





TMC Operator:


·	Evaluate alternate routes and plan traffic management response based on system suggested plans, CCTV, and/or operator judgment.


·	Select appropriate Traffic Management Plan.





Emergency Services Dispatcher:


·	Support emergency services enroute and after arrival at the incident scene until incident is cleared.


·	Update incident report as needs, conditions, plans, and information change until incident is cleared.


·	Notify TMC Operator of changes in needs, conditions, plans, and information until incident is cleared.





Emergency Services:


·	Control traffic at incident scene.


·	Coordinate emergency services at incident scene until incident is cleared.


·	Notify Dispatcher of changes in needs, conditions, plans, and information until incident is cleared.





TxDOT Courtesy Patrol:


·	Support Emergency Services at scene as requested.


·	Notify TMC Operator of changes in needs, conditions, plans, and information from scene until incident is cleared.


5.55	Inform Motorists





TMC Operator:


·	Implement Traffic Management Plan.


·	Command CMS message using CMS Master.


·	Command LCS signal with FTM System.


·	Command RMC with FTM System.


·	Communicate incident report message to initiate HAR broadcast.  


·	Communicate alternate route and Traffic Management Plan to emergency services, Traffic Signals, TxDOT Courtesy Patrol, and others as needed.


·	Update incident report for changes in needs, conditions, plans, and information until incident is cleared and free-flow capacity is restored.


5.56	Remove Incident





Emergency Services:


·	Coordinate removal of wreckage, debris, spilled materials, etc. from roadway.  Assisted by Wrecker Trucks, TxDOT Courtesy Patrol, TxDOT Maintenance, and other agencies.


·	Investigate accident and prepare report.


·	Clear incident.





TxDOT Maintenance:


·	Repair roadway and restore for safe operation.


 5.57	Restore Free-flow





TxDOT Courtesy Patrol:


·	Notify TMC operator of incident clearance.





TMC Operator:


·	Notify all agencies, media, and public of incident clearance and restoration of free-flow operation of freeway.


·	Restore normal messages and signs.


·	Communicate incident cleared incident report to HAR.


·	Complete and save incident report.
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Section 6	


Road Closure Scenario


Scheduling





Maintenance Supervisor:


·	Log onto Traffic Management group window and select the Road Closure icon from the toolbar.





ATMS:


·	Display the Road Closure data entry form





Maintenance Supervisor:	


·	Enter necessary information to schedule the closure and assigns New status. 





If the Maintenance Supervisor has access privileges 


·	Selects the CMS push-button 


·	Create a special message on the Changeable Message Sign (CMS).


·	Enter the required information to schedule the display


·	Select the  OK push-button.





ATMS:


·	Updates the Road Closure List  with the New  status.


·	Highlight the Road Closure icon on the toolbar indicating a change on the 





TMC Operator:


·	Select the Road Closure List icon to produce the list of scheduled and active road closures. 





ATMS:


·	Display Road Closure List which includes New, Pending , Active, and Complete  road closures.





TMC Operator:


·	Select the New entry and select the Road Closure Report push-button.





ATMS:


·	Display Road Closure Report. 





TMC Operator:


·	Review the road closure request and change the Status from New to Pending. 


·	Select the CMS push-button.





 


ATMS:


·	Display CMS control window and list of CMS signs.





TMC Operator:


If the maintenance supervisor has not scheduled a CMS, select the CMS sign for the closure:


 


·	Select a predefined message or create a special message.


·	Enter the required information to schedule the message.


·	Selecting OK push-button completes the message entry and scheduling.


 Activating





ATMS:


·	Road Closure Icon highlighted indicating a scheduled  Road Closure event.





TMC Operator:


·	Selects Road Closure List icon to produce a list of road closure events. 





ATMS:


·	Display Road Closure List





TMC Operator:


·	Select the Pending Road Closure for the day and select the Road Closure Report push-button.





ATMS:


·	Display Road Closure Report





TMC Operator:


Select the LCS push-button





ATMS:


·	Display LCS control screen


·	Display list box of the LCS stations on defined roadway.





TMC Operator:


·	Select the closest LCS station to the Road Closure. 





ATMS:


·	Display LCS stations sequenced from the defined station.


 


TMC Operator:


·	Set up the LCS pattern and sequence or selects a pre-planned file.


·	Select OK push-button to initiate LCS control.





ATMS:


·	Display the confirmed LCS pattern.





TMC Operator:


·	Select OK to conclude LCS control screen.





ATMS:


·	Return to road closure report.





TMC Operator:


·	Select the CMS push-button to verify the status of the sign.





ATMS:


·	Display CMS control window and list of CMS signs.





TMC Operator;


·	Select the CMS sign for the closure.





ATMS:


·	Display the current message on the CMS.





TMS Operator:


If no message or wrong message is displayed:





·	Select a predefined message or create a special message.


·	Enter the required information to schedule the message.


·	Selecting OK push-button completes the message entry and scheduling.





ATMS:


·	Terminate CMS control screen





TMS Operator:


·	Change the status to Active.


·	Select the OK push-button to conclude activation of road closure. 





ATMS: 


·	Terminate the road closure screen.


·	Place Road Closure marker on system Map.


Return to Normal Operation.





ATMS:


·	Road Closure Icon highlighted indicating a scheduled Road Closure event.





TMC Operator:


·	Selects Road Closure List icon to produce a list of road closure events. 





ATMS:


·	Display Road Closure List





TMC Operator:


·	Select the Complete Road Closure for the day and select the Road Closure Report push-button.





ATMS:


·	Display Road Closure Report





If Road Closure Completed





TMC Operator:


·	Select End button of the Current Status selections.


·	Select the LCS push-button





ATMS:


·	Display LCS stations sequenced from the defined station.





TMC Operator:


·	Set up the LCS pattern and sequence or selects a pre-planned file.


·	Select OK push-button to initiate LCS control.





ATMS:


Display the confirmed LCS pattern.





TMC Operator:


·	Select OK to conclude LCS control screen.





ATMS:


·	Return to road closure report.





TMC Operator:


·	Select the CMS push-button 





ATMS:


·	Display CMS control window and list of CMS signs.





TMC Operator:


·	Select the CMS sign of the closure.





ATMS:


·	Display the current message of  the CMS.





TMS Operator:


If a Message Displayed.


·	Blank the CMS sign


·	Select the OK push-button to complete CMS operation.





ATMS:


·	Terminate CMS controls screen





TMS Operator:


·	Select OK push-button to terminate the road closure.


	


ATMS:


·	Road Closure Report closed.


·	Road closure entry removed from Road Closure List


·	Road closure marker removed from system Map.





If Road Closure Not Completed





TMS Operator: 


·	Select Active button of the Current Status selections


·	Enter a new End date for the Period. 


·	Select the OK  push-button to terminate the Road Closure screen
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Section 7	


Maintenance Scenario


System Detected Fault





ATMS: 


·	Detect a fault and place the problem on the system status log. 


·	Create a  Maintenance Report with a statement of the problem, date, time, location,  device type and assign a NEW status to the problem.





Maintenance Supervisor:  


·	Log onto the Traffic Management group window and select the System Device Log icon from the toolbar.





ATMS: 


·	Display the Maintenance List  which includes NEW  and pending problems.





Maintenance Supervisor: 


·	Select a NEW problem and select the Maintenance Report push-button. 





ATMS:


·	Display Maintenance Report  and generate the data fields.





Maintenance Supervisor:  


·	Review the maintenance report, assign the problem to one of the technicians, and select the Assigned Status button which date stamps the assignment. 


·	Select the Print  push-button to prepare a work request for the technician.  Selecting the OK push-button completes the data entry of the report and updates the Maintenance List with a status of Assigned for the problem.  Based on the Device Number the associated and necessary accounting information is printed on the work request.





Maintenance Technician: 


·	Get work request and go to field to assess the nature of the problem. 


·	Return to ATMS, access the Maintenance List, and select the Maintenance Report for the assigned problem. 


·	Confirm the problem by selecting the Verified button of Status section of the report. 


 


If no work is required:


·	Update the report with a statement in the Work Performed section of the report.  


·	Close out the problem by selecting the Completed option of the Status section. 


·	Select the Print push-button to produce a copy of the problem status for the supervisor. 





If work can begin:


·	Select the Scheduled button of the Status section of the report





If Work is complete: 


·	Update the report with a statement of the Work Performed.  


·	Close out the problem  by selecting the Completed option of the Status section.


·	Select the Print push-button to produce a copy of the  problem status for the supervisor.  





ATMS: 


·	Update the problem status on the Maintenance List if verified or scheduled or


·	Remove the problem from the Maintenance List if work complete


TMC Operator Detected Fault





TMC Operator:


·	Detect a fault and initiate a problem report by selecting the Maintenance Report icon of the toolbar. 





ATMS:


·	Display a blank Maintenance report form.  





TMC Operator:


·	Enter the necessary problem information and select a NEW.  


·	Select the OK  push-button to enter the problem into the system.


	


ATMS: 


·	Update the Maintenance List with the new problem.








The sequence for reporting and following the progress of resolving the problem are the same as System Detected Fault.





Example 1 — The DalTrans Transportation Management Center Operational Concept Document expresses need in the form of a justification for change, an entire section dedicated beginning on page 15 of the document.  Below is an excerpt:


3.0 JUSTIFICATION FOR AND NATURE OF CHANGES


3.1 Justification of changes


The operational vision for the North Central Texas Region is a “system of interdependent transportation systems” cooperatively providing Intelligent Transportation Systems (ITS) services. The purpose of these ITS services is to assist in achieving regionally established transportation goals. Specific North Texas ITS goals developed through a region-wide consensus process include the following.


• Enhance mobility of people and goods by reducing recurrent traffic congestion


• Enhance mobility of people and goods by reducing traffic congestion caused by incidents


…


3.2 Description of desired changes


As new devices and systems are added to enhance the capability of the DalTrans system, the system will continue to monitor and control the following roadside devices:


• Dynamic message signs


• CCTV video cameras


• Vehicle detection (e.g. loops, VIVDS)


ITS standards-based capability will be added for new and existing Dynamic Message Signs. New


functionality will also be added for the following roadside devices:


• Lane Control Signals


• Highway Advisory Radio


…


The DalTrans system will also include the addition of the following new functionality:


• Incident scenario response


• Maintenance dispatching / tracking system


3.3 Priorities among changes


All functionality that exists in the current DalTrans system is the highest priority for integration into the new TMC. Section 4.3 describes the prioritization among all services that will be integrated into the DalTrans system. New support for roadway devices will be integrated in the following order:


• HOV facilities


• Lane Control Signals


…





Example 3 — TxDOT’s ATMS Austin Operations Concept Document’s Chapter 2 “Traffic Management Operations” highlights various operational roles within the context of the new system.  These operational role descriptions include both human and machine identification and activity in a general sense.  Throughout the remainder of the document, select elements of these descriptions are expanded upon as the needs being addressed dictate.  Below is an exceRpt from their Chapter 2:  


Traffic Operations


TxDOT Traffic Operations activities involve the monitoring  of traffic and various traffic flow data; the control and monitoring of remote traffic devices; the detection, verification, and management of traffic incidents; and the reporting of real-time traffic or routing information to the public. 


… 


When incidents do occur, traffic operations need  to be coordinated with emergency services, other agencies, the public, and the media  to minimize the time it takes to detect, verify, respond, and remove the incident, and restore the freeway to normal capacity.


Emergency Operations


TxDOT emergency operations are activated in response to the threat of a major weather-related emergency such as a tornado, flooding, icing or any other disaster that has a wide impact on the area roadways. Emergency operations include: the collection and evaluation of data gathered from many sources across the affected areas;  emergency planning and direction of TxDOT personnel; informing the public; and coordination of  TxDOT response teams actions with regional Emergency Operations Centers and emergency services. 


Maintenance Operations 


Maintenance personnel are responsible for preventive and corrective maintenance of  traffic management system components.  Maintenance personnel perform fault detection, fault isolation, problem resolution, repair, test, and verification of system operation and performance for system components in the Traffic Management Center, in the field, and in the communications networks. 


Backup Operations


Backup operations refer to operations when the Traffic Management Center is not available due to a major system failure.  Since the Center will be equipped with backup emergency power, such a failure would most likely be a major computer system or fiber-optic communications link to the Center.  Currently, backup operations consist of Closed Circuit Television surveillance and voice communications if available. 


System Operations 


System operations involve the operation and use of Traffic Management Center computer systems, computer networks, communications systems and related field equipment.  System operations include: daily operation, monitoring, status and control of systems; system, software, and data configuration management, backup, and recovery; routine diagnostics and preventive maintenance; installation and checkout of system changes and improvements; and identification and reporting of system, software, and database problems.   System operations personnel will assist Maintenance personnel, as required, with maintenance, installation and configuration of communications.  





Example 1 — Fontana/Ontario Concept of Operations gives different user perspectives for several different scenarios, which are listed below:





Fontana TMC Operator


Fontana Maintenance Operator


Fontana Engineering 


Police Department: Caltrans District 8 Operator


Caltrans District 8 Signal Engineer


Major Event Generator


Traveling Public


Ontario International Airport





The following is an excerpt from the Fontana TMC Operator Perspective which concerns the operator Joe:


Alerted by the sudden decrease in vehicle speeds along Sierra, Joe selects the video images from Sierra and Randall.  Joe notices that the north bound lanes on Sierra are backing up due to a stalled car on the outside lane.  The problem is exacerbated by the fact that there is a construction crew working next to the car on the inside lane.  Upon further review he notices the construction crew assisting the driver out of his car and onto the street.  He switches the image to the large screen display – it looks like a medical emergency.





Joe logs the incident using the ATMIS ‘Incident Management Dialogue’ window. He enters information about the incident - reporting agency, contact name, phone, incident location, phone number, lanes affected, place on map, description, notification list, traffic management plan and alternate routes.  The incident report is immediately transmitted to the Fontana PD CAD system alerting operators who can react by dispatching police and emergency services.  Additionally, Joe updates local DMSs (already in use for the construction activity) to warn on coming traffic of the incident and provide alternate routes.








Example 2 — TxDOT’s ATMC  Operations Concept Document for Austin Incident Management Scenario continued: 


 


5.13	Respond to Incident


TMC Operator:


Plan access route.


Notify emergency services of recommended access route.


Notify TxDOT Courtesy Patrol Supervisor to dispatch Courtesy Patrol.


Notify TxDOT Maintenance Supervisor, TxDot PIO or media, Traffic Signals, and others as needed during response and clearance.


Update Incident Report.





Emergency Services Dispatcher:


Plan incident access route.


Dispatch emergency services.


Update Incident Report.


















































User-Oriented Operational Descriptions vs. Scenarios





Scenario Drawbacks 


While they may be based on real-events, scenarios are fictitious, and as such, it will be difficult to correctly predict how the system will really behave under the described conditions.  Also, scenarios will often involve longer descriptions of the users and their activities within the event, meaning, they are not concise; they can be long to write and long to read.  Thus, relying on scenarios alone for user-oriented operational descriptions may prove insufficient in capturing the entire breadth of a user’s relationship and activities within the system (for additional information, see section 3.2.7 Operational Scenarios).


User-Oriented Operational Description Advantages 


For each class of user, a description of their relationship to the system will prove useful to any reader.  As stated earlier, such a description may be supported by many mechanisms.  Thereby providing user understanding in as concise a means as possible – explaining how a user may completely relate to the system under any circumstance.  





Example 3 — The Federal Highway Administration’s Concept for Operations for Emergency Transportation Operations is scenario driven – that is, the document utilizes scenarios extensively to formulate its vision.  Below is an excerpt from the document, providing an example of one of the many scenarios it details:





3.0 Hurricane Evacuation Scenario


3.1 Description of Event


Hurricanes pose a significant threat to coastal regions of the southeastern United States, and to a lesser degree, to the entire eastern seaboard. High winds and rain as well as costal and inland flooding can have a devastating impact on affected populations and infrastructure. …


 3.2 Preparedness Activities


In a hurricane emergency, the State Emergency Operations Center (SEOC) serves as the communication and coordination “hub” for the state. Decisions are coordinated through statewide conference calls between the appropriate Emergency Support Function(s) and the local agencies. The State Emergency Response Team and the local agencies jointly develop criteria to assist with the decision-making process. …


3.3 Awareness Activities


The National Hurricane Center gathers and reports information regarding hurricane activity. Potentially affected areas are provided with updated forecast information on a continuous basis to allow time for the implementation of emergency management activities. During a hurricane event, communication and coordination is essential to ensure that affected populations are evacuated safely (if required) and that support services such as food, water, and medical care are delivered. Transportation agencies may use surveillance equipment such as Closed Circuit Television (CCTV) and other sensor devices to monitor traffic flow on evacuation routes and report on the status of evacuation efforts. In addition, reports from field staff may be compiled to evaluate the status of evacuation routes prior to, during and after an event. …


3.4 Response Activities


A computer program called HURREVAC2 graphically displays forecasted storm paths and evacuation clearance times. HURREVAC also produces information that can be useful in deciding when evacuations should occur by providing suggested evacuation timelines based on storm conditions and clearance time estimates. …


3.5 Recovery Activities


Once a decision is made to allow reentry into an area, the state transportation agency leads or supports a number of activities designed to restore critical services and manage transportation. Authorities in most situations will not be able to restrict access of the general public to affected areas much longer than 72 hours, or three days, after landfall of a hurricane. Officials prepare for solutions to allow limited access after 72 hours, recognizing that health and safety conditions could still be severely compromised. State and federal agencies will provide assistance and support, but reentry is initiated at the local level.





Example 1 — iFlorida Concept of Operations (Draft) Scope… continued:  





1.2 Identification


…The ConOps document is utilized to describe the operations concept for a specific system that can be implemented. Since not all of the iFlorida procurements are deployable systems some will not be discussed in this document. Below is a listing of all iFlorida procurements under their corresponding procurement bundle. Those procurements that are in listed in italics will be specifically detailed as part of the ConOps.


• Central Florida Field Components


- Field Components Design/Build (1)


- 3M Equipment


- City of Orlando Agency Integration (2)


• Weather


- Central Florida RWIS (3)


- Road Weather Forecasting (4)


• Security Command and Control


- Security Command and Control (5)


- Security Cameras


• Data Fusion, Sharing and Use


- iFlorida Conditions System (6)


- Statewide TTMS Upgrade (7)


- Data Warehouse Expansion (8)


- iFlorida Operations (9)


…


1.3 Document Overview


… The ConOps document is intended to be part of an initial effort to collect requirements, develop system concepts and configurations, and to establish how these systems shall operate and interact in the future. This document will provide an understanding of how the various procurements shall be configured and what elements shall be included as part of the procurements. The Draft and Final versions of the ConOps is intended to be a “living” document that reflects the evolving requirements for each of the specific procurements. This ConOps document along with the Requirements Document forms the basis for the development of the various sub-systems within the iFlorida system.





Example 2 — The Maricopa Association of Governments of the metropolitan region of Phoenix, Arizona, has recently developed a Regional Concept of Transportation Operations.  Beginning on page 18, Section 6, a portion of this document highlights “Institutional Needs and Required Resources – Needed Policies, Practices, and Procedures.”  The document begins by identifying the various regional stakeholders and the formulating how they universally have a common need – once established, they move on to identify and develop the new, “to-be,” overall system’s, common functional needs.  Below is a sample from their identified needs:





Operational Category�
Needed Procedures or Practices�
 Needed Policies�
�
Freeway Mobility�
Traffic Responsive Ramp Metering


Notifying Agencies and Organizations of Freeway Incidents


Removing Disabled Transit Vehicles off Freeways�
Improve Freeway Incident Clearance Times�
�
Arterial Mobility�
Optimizing Traffic Signals within a City on 100% of the Smart Corridors and Assessing the Coordination every two years


Optimizing and Coordinating, if beneficial, Traffic Signals between Cities on 100% of the Smart Corridors


Grouping of Signals into Control Sections Irrespective of Jurisdiction


Assessing Coordination Every Two Years�
�
�
Freeway Incident Management�
Altering Traffic Signal Timing Plans during Incidents


Incident On-Scene Coordination and Communications between Public Safety, Emergency Service, and Transportation Personnel�
Shared Operations and Use of CCTV Cameras


Extraction of DPS CAD Information, where available, and Importing this information to ADOT TOC


Shared Operations of State and Local Variable Message Signs


Placement of Response Vehicles at Incident Scenes


Removal of Fatalities from Accident Scenes�
�
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.�
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Do I need a CONOPS?�

- Am I adding functionality to an existing system?
- Am I creating a new system?
- Am I adding a CONOPS to an existing system with no CONOPS?�

Y/N�

"Incubation Stage"�

Scope and Vision�

Stakeholder Identification�

User-Orientated Operational Description�

Operational Needs�

System Overview�

Operational Environment�

Support Environment�

Operational Scenarios�
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Stakeholder Invovement�






�

Multiple iterations�

Formalize Document�

Concept of Operations�

What:  What are the known elements and the high-level capabilities of the system?�

How:  What Resources do we need to design and build the system?�

Who:  Who are the Stakeholders involved with the system?�

Where:  What are the geographical and physical locations of the system?�

Why:  What does your organization lack that the system will provide?�

When:  What is the time-sequence of activities that will be performed?�


