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Agenda / Overview

Module 4 - Case Study Overview (Key 
Ingredients of a PSEAR)

11:15 to 11:30

Module 2 – Overview of FHWA Rule 940 and 
FTA Policy on Systems Engineering Analysis

10:00 to 10:30

Module 6 – Case Study 2: Verrazano-Narrows 
Bridge ITS (VN-03)

1:30 to 2:30

Module 8 – Wrap-up and Discussion3:30 to 4:30

Module 7 – Case Study 3: Long Island Expy & 
Brooklyn Queens Expy Travel Time Systems

2:30 to 3:30

Lunch12:30 to 1:30

Module 5 – Case Study 1: Brooklyn Bridge ITS11:30 to 12:30

Module 3 – Overview of FTA Triennial Review  
Section 23 (Systems Engineering Analysis)

10:30 to 11:15

Module 1 – Introduction9:30 to 10:00

Item to CoverTimetable
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Overview:Overview:
Systems Engineering Process Systems Engineering Process 

Regional ITS ArchitectureRegional ITS Architecture
Systems Engineering AnalysisSystems Engineering Analysis
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FHWA Rule 940.9 and FTA Policy 
Regional ITS Architecture

1. Description of Region

2. Identification of Participating Agencies and 
Stakeholders

3. Operational Concept, Agency Roles and 
Responsibilities

4. Required Agreements and MOUs

5. System Functional Requirements

6. System Interface Requirements (to the level of 
Architecture Flows)

7. Identification of Standards

8. Sequencing of Projects and Implementation 

9. Maintenance Plan

66

FHWA Rule 940.11 or FTA Policy 
Project Implementation

1. Identification of portions of the regional ITS 
architecture being implemented

2. Identification of participating agencies’ roles 
and responsibilities

3. Requirements definitions

4. Analysis of alternative system configurations 
and technology options to meet requirements

5. Procurement options

6. Identification of applicable ITS standards and 
testing procedures

7. Procedures and resources necessary for 
operations and management of the system
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National ITS Architecture
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National ITS Architecture
Framework
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Modeling ITS Architecture Solutions: 
ITS Service Packages

Modeling ITS Architecture Solutions: 
ITS Service Packages

� The National ITS Architecture 
introduced the term Service Package
(previously Market Package)

� Service Packages illustrate ITS 
elements that can be grouped to 
provide ITS services to transportation 
system users.
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Traffic Information DisseminationTraffic Information Dissemination

Television
Station

Traffic Management 
Center

Dynamic Message
Signs

MotoristWeb Site
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ATMS06 – Traffic Information Dissemination 
[National ITS Architecture]

ATMS06 – Traffic Information Dissemination 
[National ITS Architecture]
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applicable ITS standards
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ATMS06 – Traffic Information Dissemination 
[NYC Sub-regional ITS Architecture]

ATMS06 – Traffic Information Dissemination 
[NYC Sub-regional ITS Architecture]
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ITS Architecture Flow Mapping to ITS 
Standards 

� road network conditions

• NTCIP C2C: NTCIP Center-to-Center 
Standards Group 

• ITE TMDD: Traffic Management Data 
Dictionary and Message Sets for 
External TMC Communication (TMDD 
and MS/ETMCC) 
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Automated Transit Fare PaymentAutomated Transit Fare Payment

Insert this way.  This side up.

TM
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Enforcement
Agency

APTS4 - Automated Fare Payment 
Market Package [National ITS Architecture]

APTS4 - Automated Fare Payment 
Market Package [National ITS Architecture]
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ATMS04 – Automated Fare Payment 
[NYC Sub-regional ITS Architecture]

ATMS04 – Automated Fare Payment 
[NYC Sub-regional ITS Architecture]
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ITS Architecture Flow Mapping to ITS 
Standards

� transit fare information

• ATIS General Use: SAE J2354 - Advanced 
Traveler Information Systems (ATIS)

• APTA TCIP: Standard for Transit 
Communications Interface Profiles 
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FHWA Rule 940.11 and FTA PolicyFHWA Rule 940.11 and FTA Policy
Project ImplementationProject Implementation

�� (a) All ITS projects funded with highway (a) All ITS projects funded with highway 

trust funds shall be based on a systems trust funds shall be based on a systems 

engineering analysis.engineering analysis.

�� (b) The analysis should be on a (b) The analysis should be on a scalescale

commensurate with the commensurate with the project scopeproject scope..

�� (c) The systems engineering analysis shall (c) The systems engineering analysis shall 

include, at a minimum: include, at a minimum: (items listed on (items listed on 

next chart)next chart)

1818

PSEAR SectionsPSEAR Sections
Systems Engineering Analysis Systems Engineering Analysis 

ItemItem
Regional ITS ArchitectureRegional ITS Architecture

11 Identification of portions of the Identification of portions of the 

regional ITS architecture being regional ITS architecture being 

implemented;implemented;

Service Packages, ITS Elements, Service Packages, ITS Elements, 

and Element Interfacesand Element Interfaces

22 Identification of participating Identification of participating 

agenciesagencies’’ roles and responsibilities;roles and responsibilities;
Operational ConceptOperational Concept

33 Requirements definitions;Requirements definitions; Functional Requirements Functional Requirements 

(Technology Neutral)(Technology Neutral)

44 Analysis of alternative system Analysis of alternative system 

configurations and technology configurations and technology 

options to meet requirements;options to meet requirements;

Not coveredNot covered

55 Procurement options;Procurement options; Not coveredNot covered

66 Identification of a) applicable ITS Identification of a) applicable ITS 

standards and b) testing standards and b) testing 

procedures; andprocedures; and

1/2 of this item is covered.1/2 of this item is covered.

Architecture includes identification Architecture includes identification 

of applicable ITS Standards.of applicable ITS Standards.

77 Procedures and resources Procedures and resources 

necessary for operations and necessary for operations and 

maintenancemaintenance

Not coveredNot covered
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New York City Sub-regional ITS Architecture Web Site

http://www.consystec.com/nycsraupdate/web

2020

Web Site 
Organization

Web Site 
Organization
� Home

� Scope

� Stakeholders

� Inventory

• Inventory 

• Inventory by Entity

• Inventory by Stakeholder

� Services

• Services

• Services by Stakeholder

� Architecture

• Architecture Interfaces

• Architecture Flow Descriptions

• Architecture Schematic

� Projects

• Projects

• Projects by Stakeholder

Let’s conduct a 
short walkthrough 
of the web site.
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Overview of NYSDOT Project Development Overview of NYSDOT Project Development 
ProcessProcess

2222

6. Preliminary Design Report (6. Preliminary Design Report (PDR) (PhasePDR) (Phase 1 1 –– 4)4)

7. Advanced Detail Plans (ADP) (Phase 5 7. Advanced Detail Plans (ADP) (Phase 5 –– 6)6)

1. Initial Project Proposal / Project Scoping1. Initial Project Proposal / Project Scoping

2. Project Identification Number (P.I.N.) is 2. Project Identification Number (P.I.N.) is 

assigned and placed into the capital programassigned and placed into the capital program

3. Expanded Project Proposal (EPP)3. Expanded Project Proposal (EPP)

4. Project Systems Engineering Analysis Report 4. Project Systems Engineering Analysis Report 

(PSEAR)*(PSEAR)*

5. Design Approval Document (DAD)5. Design Approval Document (DAD)

8. Plans, Specifications & Estimates (PS&E)8. Plans, Specifications & Estimates (PS&E)

9. Letting, Bid Reviews, and Award9. Letting, Bid Reviews, and Award

10. Construction10. Construction

11. Test and Acceptance11. Test and Acceptance

New York State Project Development ProcessNew York State Project Development Process

* For a complex project may start a PSEAR in Step 4, but add detail through Step 8.
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New York State Project Development Manual
https://www.dot.ny.gov/divisions/engineering/design/dqab/pdm

2424

Overview of FTA Policy Overview of FTA Policy 
FTA Triennial Review Section 23FTA Triennial Review Section 23
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FTA Triennial ReviewFTA Triennial Review

�� Section 23 of the FTA Triennial Section 23 of the FTA Triennial 

Review concerns the ITS ArchitectureReview concerns the ITS Architecture

�� Basic Requirement: Basic Requirement: 

•• Intelligent Transportation Systems (ITS) Intelligent Transportation Systems (ITS) 

projects funded by the Highway Trust projects funded by the Highway Trust 

Fund and the Mass Transit Account Fund and the Mass Transit Account 

must conform to the National ITS must conform to the National ITS 

Architecture, as well as to United States Architecture, as well as to United States 

Department of Transportation (USDOT) Department of Transportation (USDOT) 

adopted ITS Standardsadopted ITS Standards

2626

Question 1 of Section 23Question 1 of Section 23

�� Is the grantee or a Is the grantee or a subrecipientsubrecipient

attempting to deploy ITS attempting to deploy ITS 

technologies?  If yes, are ITS technologies?  If yes, are ITS 

projects and programs part of a projects and programs part of a 

locally approved ITS Architecture?locally approved ITS Architecture?

�� If a project includes ITS components If a project includes ITS components 

that implement any of the defined that implement any of the defined 

User Services (in NITSA) then it is User Services (in NITSA) then it is 

considered an considered an ““ITS ProjectITS Project””
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Question 1 of Section 23Question 1 of Section 23

�� Ask the grantee to provide Ask the grantee to provide 

documentation, typically excerpts documentation, typically excerpts 

from the Regional ITS Architecture, from the Regional ITS Architecture, 

showing that the major architecture showing that the major architecture 

elements for ITS projects are elements for ITS projects are 

included in the locally approved included in the locally approved 

Regional ArchitectureRegional Architecture

2828

Deficiency for Question 1Deficiency for Question 1

�� The grantee is deficient if ITS projects are not The grantee is deficient if ITS projects are not 

included in the Regional ITS Architecture. included in the Regional ITS Architecture. 

�� The grantee is deficient if the final design of the The grantee is deficient if the final design of the 

ITS project is inconsistent with the regional ITS project is inconsistent with the regional 

architecture.architecture.

�� Suggested corrective action: Suggested corrective action: 

•• Direct the grantee to establish and submit to Direct the grantee to establish and submit to 

the FTA regional office a plan to have its the FTA regional office a plan to have its ITSITS

projects included in the Regional ITS projects included in the Regional ITS 

Architecture.Architecture.

•• Refer to the NYCSRA Maintenance Plan, which Refer to the NYCSRA Maintenance Plan, which 

includes a Change Request Form in the includes a Change Request Form in the 

appendices.appendices.
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Question 2 of Section 23Question 2 of Section 23

�� Has the grantee or Has the grantee or subrecipientsubrecipient

established a process for the systems established a process for the systems 

engineering analysis of ITS projects that engineering analysis of ITS projects that 

addresses the seven prescribed steps? addresses the seven prescribed steps? 

�� Has it applied the process? Has it applied the process? 

�� If the project scope has changed, has it If the project scope has changed, has it 

reviewed the systems engineering analysis reviewed the systems engineering analysis 

and, if necessary, updated it?and, if necessary, updated it?

3030

Systems Engineering AnalysisSystems Engineering Analysis

�� FTAFTA’’ss ITS Architecture Policy prescribes 7 ITS Architecture Policy prescribes 7 

steps which correspond with FHWA Rule steps which correspond with FHWA Rule 

940.940.

�� In addition, the FTA Policy specifies that In addition, the FTA Policy specifies that 

ITS Projects should be evaluated as either ITS Projects should be evaluated as either 

““lowlow”” or or ““highhigh”” risk.  risk.  

�� A simplified systems engineering process A simplified systems engineering process 

can be performed for low risk projects.can be performed for low risk projects.
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8 Characteristics of Risk8 Characteristics of Risk
CharacteristicsCharacteristics DescriptionDescription

11 JurisdictionJurisdiction Does the ITS project include a single or multiple Does the ITS project include a single or multiple 

jurisdictions?jurisdictions?

22 SoftwareSoftware Does the project require software development or Does the project require software development or 

can rely entirely on existing and proven software?can rely entirely on existing and proven software?

33 HardwareHardware Does the project require development of hardware Does the project require development of hardware 

or does proven hardware exist?or does proven hardware exist?

44 InterfacesInterfaces Does the project require new interfaces or will it rely Does the project require new interfaces or will it rely 

entirely on existing interfaces?entirely on existing interfaces?

55 RequirementsRequirements Will the projectWill the project’’s requirements be well defined and s requirements be well defined and 

fully documented prior to procuring the system?fully documented prior to procuring the system?

66 Procedures Will the projectWill the project’’s operating procedures be well s operating procedures be well 

documented prior to procuring the system?documented prior to procuring the system?

77 TechnologiesTechnologies Does the project only use proven and stable Does the project only use proven and stable 

technologies?technologies?

88 Staff experienceStaff experience Does the staff implementing the project have prior Does the staff implementing the project have prior 

experience with ITS procurement, implementation experience with ITS procurement, implementation 

and operations?and operations?

3232

Deficiency for Question 2Deficiency for Question 2

�� Determine whether the ITS project is a high risk project by Determine whether the ITS project is a high risk project by 

discussing the eight characteristics listed under the risk discussing the eight characteristics listed under the risk 

discussion above. If the project is high risk, ask the grantee discussion above. If the project is high risk, ask the grantee 

to demonstrate that the system engineering analysis to demonstrate that the system engineering analysis 

addressed the seven steps.addressed the seven steps.

�� The grantee is deficient if it has not established a process The grantee is deficient if it has not established a process 

for the systems engineering analysis of ITS projects and it for the systems engineering analysis of ITS projects and it 

has not applied the process to its has not applied the process to its ITSITS projects.projects.

�� Suggestive Corrective Action: Suggestive Corrective Action: The grantee is deficient if it The grantee is deficient if it 

has not established a process for the systems engineering has not established a process for the systems engineering 

analysis of ITS projects and it has not applied the process analysis of ITS projects and it has not applied the process 

to its to its ITSITS projects.projects.
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Case Studies OverviewCase Studies Overview

3434

Case Studies OverviewCase Studies Overview

�� Regional Experience with PSEARRegional Experience with PSEAR
•• NYCDOTNYCDOT

•• MTA BMTA B&&T T 

•• NYSDOTNYSDOT
�� Has completed 10 ReportsHas completed 10 Reports

�� 3 Case Studies3 Case Studies
•• Brooklyn Bridge ITS (NYCDOT)Brooklyn Bridge ITS (NYCDOT)

•• VerrazanoVerrazano--Narrows Bridge Narrows Bridge –– Staten Staten 
Island Expressway ITS (MTA BIsland Expressway ITS (MTA B&&T)T)

•• Long Island Long Island ExpyExpy & Brooklyn Queens & Brooklyn Queens 
ExpyExpy Travel Time Travel Time SystemsSystems (NYSDOT)(NYSDOT)
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PSEAR Key IngredientsPSEAR Key Ingredients

1.1. Portions of the Architecture Being Portions of the Architecture Being 

ImplementedImplemented

•• Identify project relevant ITS Services and Identify project relevant ITS Services and 

service packages.service packages.

•• Identify project relevant ITS Elements and Identify project relevant ITS Elements and 

Information Flows. Information Flows. 

•• Identify stakeholders responsible for Identify stakeholders responsible for 

operation and maintenance of the ITS operation and maintenance of the ITS 

Elements.Elements.

3636

PSEAR Key IngredientsPSEAR Key Ingredients

2.2. Participating AgenciesParticipating Agencies’’ Roles and Roles and 
ResponsibilitiesResponsibilities
•• A brief paragraph about each agencyA brief paragraph about each agency’’s role in s role in 
the project. the project. 

•• Identify which agency (Identify which agency (iesies) will have ) will have 
command/control, and which will receive command/control, and which will receive 
status and information only.status and information only.

•• Identify any new agreements necessary Identify any new agreements necessary 
(where information or maintenance crosses (where information or maintenance crosses 
an institutional boundary).an institutional boundary).

�� 1 of the 3 Case Studies identifies a new agreement 1 of the 3 Case Studies identifies a new agreement 
necessary for maintenance of ITS infrastructurenecessary for maintenance of ITS infrastructure

•• The ITS Architecture includes:The ITS Architecture includes:
�� Roles and responsibilities for each stakeholderRoles and responsibilities for each stakeholder

�� List of AgreementsList of Agreements
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PSEAR Key IngredientsPSEAR Key Ingredients

3.3. Requirements DefinitionsRequirements Definitions

•• Select which of the ITS Architecture Select which of the ITS Architecture 

functional requirements assigned to each ITS functional requirements assigned to each ITS 

Element are project relevantElement are project relevant

•• The ITS Architecture defines Functional The ITS Architecture defines Functional 

Requirements for each ITS ElementRequirements for each ITS Element

•• Note change in nomenclature:Note change in nomenclature:

�� Functional AreaFunctional Area is new term for Equipment Packageis new term for Equipment Package

�� Functional RequirementFunctional Requirement is the new term for Process is the new term for Process 

Specification (Specification (PspecPspec))

�� Use these new terms that better align with Rule Use these new terms that better align with Rule 

940 and FTA Policy terminology940 and FTA Policy terminology

3838

PSEAR Key IngredientsPSEAR Key Ingredients
4.4. Alternative System Configurations and Alternative System Configurations and 
Technology OptionsTechnology Options
•• Identify alternative ways of connecting and Identify alternative ways of connecting and 
implementing system elementsimplementing system elements

•• Technology Options AnalysisTechnology Options Analysis
�� Existing technologyExisting technology

•• If system expansion of field equipment, then outline If system expansion of field equipment, then outline 
existing technology features, options, and lifeexisting technology features, options, and life--cycle cycle 
costcost

�� New technology New technology 

•• Consider defining attributes to do or prepare for a Consider defining attributes to do or prepare for a 
tradetrade--study of technology optionsstudy of technology options

•• Benefits (perhaps weighted)Benefits (perhaps weighted)

�� OperationalOperational

�� MaintenanceMaintenance

�� InfrastructureInfrastructure

�� LifeLife--Cycle CostCycle Cost
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Example Technology Trade Off Matrix

http://ops.fhwa.dot.gov/freight/freight_analysis/auto_tech/sect_4.htm
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PSEAR Key IngredientsPSEAR Key Ingredients

5.5. Procurement OptionsProcurement Options
•• Identify source of funding:Identify source of funding:

�� FederalFederal

�� StateState

�� MunicipalMunicipal

�� PublicPublic--Private PartnershipPrivate Partnership

•• Identify cost for:Identify cost for:
�� EquipmentEquipment

�� System IntegrationSystem Integration

�� Operations and MaintenanceOperations and Maintenance

•• Where appropriate, consider alternative Where appropriate, consider alternative 
procurement methodsprocurement methods

�� DesignDesign--BidBid--BuildBuild

�� DesignDesign--BuildBuild
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PSEAR Key IngredientsPSEAR Key Ingredients

6.6. Applicable ITS Standards and Testing Applicable ITS Standards and Testing 

ProceduresProcedures

•• Identify Applicable ITS StandardsIdentify Applicable ITS Standards

�� If copying table from ITS Architecture, remove (If copying table from ITS Architecture, remove (““xx--

outout”” or or ““greygrey--outout””) ITS Standards that do not apply) ITS Standards that do not apply

•• Identify Testing ProceduresIdentify Testing Procedures

�� Identify Test Phases (design approval test, factory Identify Test Phases (design approval test, factory 

acceptance test, performance test, lab test, field acceptance test, performance test, lab test, field 

demonstration test, System Acceptance Test)   demonstration test, System Acceptance Test)   

�� Standards Testing (e.g., NTCIP, TMDD, TCIP, IEEE Standards Testing (e.g., NTCIP, TMDD, TCIP, IEEE 

1512)1512)

•• Follow test procedure in standards or guidance Follow test procedure in standards or guidance 

documentsdocuments

•• Additional detail provided in Case Study 1Additional detail provided in Case Study 1
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PSEAR Key IngredientsPSEAR Key Ingredients

7.7. Resources necessary for operations Resources necessary for operations 

and management of the systemand management of the system

•• Identify organization and staffing forIdentify organization and staffing for

�� OperationsOperations

�� Maintenance Maintenance 

�� System Administration and Integration System Administration and Integration 

Support (where appropriate)Support (where appropriate)
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Case Study 1 Case Study 1 
Brooklyn Bridge ITSBrooklyn Bridge ITS

4444

Case Study 1: Case Study 1: 
NYC DOT Brooklyn Bridge ITSNYC DOT Brooklyn Bridge ITS

�� Project Objective:Project Objective:
•• To improve traffic management, To improve traffic management, 
through active traffic management and through active traffic management and 
incident management.  incident management.  

•• The scope of this project interfaces The scope of this project interfaces 
downtown Brooklyn and Manhattan local downtown Brooklyn and Manhattan local 
streets and highways on approaches.streets and highways on approaches.

�� PSEAR Report Status:PSEAR Report Status:
•• Submitted 3 years ago.Submitted 3 years ago.

•• Contains a revision history.Contains a revision history.

•• City received funding a few months ago.City received funding a few months ago.
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The NYCSRA Includes a List of ITS ProjectsThe NYCSRA Includes a List of ITS Projects
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1. Portion of the Architecture Being Implemented1. Portion of the Architecture Being Implemented
Navigate to Service Packages by Stakeholder

4848

1. Portion of the Architecture Being Implemented1. Portion of the Architecture Being Implemented
Navigate to Service Packages by Stakeholder
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1. 1. PortionsPortions of the Architecture Being Implementedof the Architecture Being Implemented
Edit Service Package to reflect Project Scope

Continue with additional Project Relevant Service Packages
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2. Participating Agencies2. Participating Agencies’’ Roles and ResponsibilitiesRoles and Responsibilities

Navigate to 
ITS 
Stakeholders

Scroll down 
to NYCDOT
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2. Participating Agencies2. Participating Agencies’’ Roles and ResponsibilitiesRoles and Responsibilities

Operational Concept for NYCDOT
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2. 2. Participating AgenciesParticipating Agencies’’ Roles and ResponsibilitiesRoles and Responsibilities

�� NYCDOTNYCDOT

•• Role: Lead AgencyRole: Lead Agency

•• Responsibilities: Command, Control, Responsibilities: Command, Control, 

Operate, and MaintainOperate, and Maintain

�� NYSDOT R10 & R11, and TRANSCOMNYSDOT R10 & R11, and TRANSCOM

•• Role & Responsibility: Receive roadway Role & Responsibility: Receive roadway 

traffic information and equipment statustraffic information and equipment status
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3: Functional Requirements3: Functional Requirements

Navigate to Inventory Page.  Select NYC DOT TMC.

5454

3: Functional Requirements3: Functional Requirements

Click on 
Project 
Relevant 

Functional 
Areas to View 
Requirements.
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3: Functional Requirements3: Functional Requirements

Select Project 
Relevant Functional 
Requirements.
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4. Alternative System Configuration and 4. Alternative System Configuration and 
Technology Options DiscussionTechnology Options Discussion

�� Existing Technology:Existing Technology:
•• If the agency has a sense of what kinds of If the agency has a sense of what kinds of 
equipment will be used, consider describing equipment will be used, consider describing 
the technology features of center equipment, the technology features of center equipment, 
field equipment, and vehicle equipment.field equipment, and vehicle equipment.

�� New Technology:New Technology:
•• Can compare and rank options based on cost, Can compare and rank options based on cost, 
technology options, and risk.technology options, and risk.

•• Can develop a matrix to document trade off Can develop a matrix to document trade off 
analysisanalysis

�� Describe the configuration of equipment Describe the configuration of equipment 
and how it will be integrated into a and how it will be integrated into a 
system.system.
•• E.g., Include a block diagramE.g., Include a block diagram
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4. Alternative System Configuration and 4. Alternative System Configuration and 
Technology OptionsTechnology Options

�� Transponder ReadersTransponder Readers

�� Vehicle Transponders Vehicle Transponders –– EE--ZPassZPass

�� Dynamic Message SignsDynamic Message Signs

�� CamerasCameras

�� DetectionDetection
•• Alternatives included microwave sensors, but Alternatives included microwave sensors, but 
possibly change to video detectionpossibly change to video detection

�� Center Center –– NYC DOT TMCNYC DOT TMC

�� Network connectivity for the above:Network connectivity for the above:
•• Fiber and Wireless optionsFiber and Wireless options

5858

5. Procurement Options Discussion5. Procurement Options Discussion

�� Methods of funding include:Methods of funding include:
•• Federal AidFederal Aid

•• StateState

•• Municipal/County/LocalMunicipal/County/Local

•• Agency Funded (NonAgency Funded (Non--Federal Aid Project)Federal Aid Project)

�� Describe combinations of the aboveDescribe combinations of the above
•• Are there any dependencies ?Are there any dependencies ?

•• Is an agreement required ?Is an agreement required ?

�� Discuss capital cost fundingDiscuss capital cost funding

�� Discuss operations/maintenance cost Discuss operations/maintenance cost 
fundingfunding

�� Discuss funding timeDiscuss funding time--frameframe
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5. Procurement Options Excerpt5. Procurement Options Excerpt

The Brooklyn Bridge ITS Improvement project is a project identified 
in the region’s Transportation Improvement Program, New York City 
DOT’s Capital Plan, and NYCDOT ITS Strategic plan.  The design, 
specification development and procurement documents will follow 
NYCDOT’s contract administration procedures.  This will include 

development of plans, specifications and estimates (PS&E) for the 
project prior to bid. In addition, portion of this project will be done by 
NYCDOT in house and will be in compliance with what is mentioned
above.

6060

6: Applicable ITS Standards6: Applicable ITS Standards

Click on 
Project 
Relevant 

Interfaces to 
View 
Architecture 
Flows

Navigate to Inventory Web Page
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6: Applicable ITS Standards6: Applicable ITS Standards

Select Project 
Relevant 
Architecture 

Flows.

6262

6: Applicable ITS Standards6: Applicable ITS Standards

Select Project 
Relevant 
Applicable ITS 

Standards.

Add a chart to show the down-select.
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6. Test Procedures6. Test Procedures

�� If specifying NTCIP StandardsIf specifying NTCIP Standards
•• State that the contractor will document test procedures State that the contractor will document test procedures 
using using NTCIP 8007 Testing and Documentation within NTCIP 8007 Testing and Documentation within 
NTCIP StandardsNTCIP Standards

•• If you are specifying NTCIP 1203 DMS, or NTCIP 1204 If you are specifying NTCIP 1203 DMS, or NTCIP 1204 
ESS, then test procedures are included in the standard.ESS, then test procedures are included in the standard.

•• Read through guidance document Read through guidance document NTCIP 9012 Testing NTCIP 9012 Testing 
Guide for NTCIP CenterGuide for NTCIP Center--toto--Field CommunicationsField Communications

�� If specifying IEEE 1512If specifying IEEE 1512
•• Read through Read through Guide for Implementing IEEE Std 1512Guide for Implementing IEEE Std 1512™™
Using a Systems Engineering Process.  Using a Systems Engineering Process.  Chapter 7 Chapter 7 
contains a complete example of test documentation, contains a complete example of test documentation, 
based on based on IEEE 829 IEEE Standard for IEEE 829 IEEE Standard for SoftwareSoftware Test Test 
DocumentationDocumentation..

�� Otherwise, suggest specifying that all test Otherwise, suggest specifying that all test 
documentation be based on IEEE 829 standarddocumentation be based on IEEE 829 standard
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6. Test Procedures6. Test Procedures

�� SubSub--sections of the PSEAR included:sections of the PSEAR included:

•• System TestingSystem Testing

•• NTCIP (Standards) TestingNTCIP (Standards) Testing

•• System AcceptanceSystem Acceptance

•• Interpretation ResolutionInterpretation Resolution



6565

6. Test Procedures Excerpt6. Test Procedures Excerpt

The following five (5) types of tests shall be required for 

each unit of equipment furnished under this contract. 
NYCDOT personnel will be present all the following 5 tests : 
- Design Approval Tests, 
- Factory Demonstration Tests, 
- Stand-Alone Tests, 
- Site Verification Test, and 
- System Acceptance Test.  

In addition, staging tests shall be performed for the 
communications system and CCTV subsystem; and 

performance verification tests shall be performed for the 
communications network.  Other tests applicable to a 
specific type of equipment are specified in the special 
specifications for the equipment type.
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7. Operations and Management Discussion7. Operations and Management Discussion

�� Identify who is responsible for Identify who is responsible for 

operations and maintenance of the operations and maintenance of the 

system elementssystem elements

�� If multiple agencies, identify who If multiple agencies, identify who 

and under what conditions, which and under what conditions, which 

agency has command/control priorityagency has command/control priority
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7. Operations & Management Excerpt7. Operations & Management Excerpt

The Brooklyn Bridge ITS Improvement project ITS elements 

will be integrated into the existing New York City TMC, which 
operates and manages the existing ITS infrastructure along   
the Brooklyn Bridge.  

No additional operations and management resources will be 
requested under this project.  The existing NYCDOT 
resources will also be utilized to maintain the additional ITS 
elements provided under this project.
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Case Study 2 Case Study 2 
VerrazanoVerrazano--Narrows Bridge ITSNarrows Bridge ITS
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Case Study 2: Case Study 2: 
VerrazanoVerrazano--Narrows Bridge ITSNarrows Bridge ITS

�� Project Objective:Project Objective:

•• Relocation and Upgrade of Relocation and Upgrade of 

Detection, Message Signs on VNDetection, Message Signs on VN--

SIE Approaches SIE Approaches 

�� PSEAR Report Status:PSEAR Report Status:

•• FHWA Approved May 2011.FHWA Approved May 2011.
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Verrazano-Narrows Bridge PSEAR Outline
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1. Portions of Architecture Being Implemented1. Portions of Architecture Being Implemented
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2. P2. Participating Agenciesarticipating Agencies’’ Roles and ResponsibilitiesRoles and Responsibilities
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3. Functional Requirements3. Functional Requirements

7474

4. Alternative System Configuration and 4. Alternative System Configuration and 
Technology OptionsTechnology Options
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5. Procurement Options5. Procurement Options
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6. Applicable ITS Standards and Test Procedures6. Applicable ITS Standards and Test Procedures
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7. Operations and Management7. Operations and Management
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Case Study 3 Case Study 3 
Long Island Long Island ExpyExpy & & BrooklyBrookly Queens Queens ExpyExpy

Travel Time SystemsTravel Time Systems
(Transmit Expansion)(Transmit Expansion)
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Case Study 3: Case Study 3: 
LIE & BQE Travel Time SystemsLIE & BQE Travel Time Systems

�� Project Objective:Project Objective:

•• Expansion of the Transmit system Expansion of the Transmit system 

along Long Island Expressway and along Long Island Expressway and 

Brooklyn Queens Expressway Brooklyn Queens Expressway 

�� PSEAR Report Status:PSEAR Report Status:

•• Get this from Get this from RajRaj..
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1. Portions of Architecture Being Implemented1. Portions of Architecture Being Implemented
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1. Portion of Architecture Being Implemented1. Portion of Architecture Being Implemented
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1. Portion of Architecture Being Implemented1. Portion of Architecture Being Implemented

8484

2. P2. Participating Agenciesarticipating Agencies’’ Roles and ResponsibilitiesRoles and Responsibilities
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3. Functional Requirements3. Functional Requirements
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4. Alternative System Configuration and 4. Alternative System Configuration and 
Technology OptionsTechnology Options
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5. Procurement Options5. Procurement Options
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6. Applicable ITS Standards and Test Procedures6. Applicable ITS Standards and Test Procedures
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7. Operations and Management7. Operations and Management
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Case Study 4:Case Study 4:
Managed Use Lane StudyManaged Use Lane Study
(Interactive Walkthrough)(Interactive Walkthrough)
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Project Overview
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ITS Elements
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ITS Elements
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ITS Elements
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ITS Elements
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Discussion about using Systems Engineering in Discussion about using Systems Engineering in 
Your Projects and WrapYour Projects and Wrap--upup


