New York City Sub-regional ITS
Architecture

Project Systems Engineering Analysis Report
(PSEAR) Workshop

March 5, 2013

Robert S. Jaffe, Ph.D., CSEP
Manny Insignares
John Baker

ConSysTec
WWW.consystec.com

Agenda / Overview

Timetable Item to Cover
9:30 to 10:00 Module 1 - Introduction
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Bridge ITS (VN-03)
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Brooklyn Queens Expy Travel Time Systems

3:30 to 4:30 Module 8 - Wrap-up and Discussion 5
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FHWA Rule 940.9 and FTA Policy
Regional ITS Architecture

Description of Region

Identification of Participating Agencies and
Stakeholders

Operational Concept, Agency Roles and
Responsibilities

Required Agreements and MOUs
System Functional Requirements

System Interface Requirements (to the level of
Architecture Flows)

Identification of Standards
Sequencing of Projects and Implementation
Maintenance Plan

FHWA Rule 940.11 or FTA Policy
Project Implementation

Identification of portions of the regional ITS
architecture being implemented

Identification of participating agencies’ roles
and responsibilities

Requirements definitions

Analysis of alternative system configurations
and technology options to meet requirements

Procurement options

Identification of applicable ITS standards and
testing procedures

Procedures and resources necessary for
operations and management of the system




National ITS Architecture
Framework
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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.




Television Traffic Management Dynamic Message
Station Center Signs

ATMSO06 — Traffic Information Dissemination
[National ITS Architecture]
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We'll track road network conditions from National ITS
Architecture to Regional ITS Architecture and ident  ify
applicable ITS standards




ATMSO06 — Traffic Information Dissemination
[INYC Sub-regional ITS Architecture]

ATMS06 - Traffic Information Dissemination
New York City Joint TMC
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ITS Architecture Flow Mapping to ITS
Standards

s road network conditions

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

e ITE TMDD: Traffic Management Data
Dictionary and Message Sets for
External TMC Communication (TMDD
and MS/ETMCC)




Automated Transit Fare Payment
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ATMS04 — Automated Fare Payment
[INYC Sub-regional ITS Architecture]

APTS04 - Transit Fare Collection Management
MTA MetroCard Management
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ITS Architecture Flow Mapping to ITS
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e ATIS General Use: SAE ]J2354 - Advanced
Traveler Information Systems (ATIS)

e APTA TCIP: Standard for Transit
Communications Interface Profiles




FHWA Rule 940.11 and FTA Policy
Project Implementation

= (a) All ITS projects funded with highway
trust funds shall be based on a systems
engineering analysis.

= (b) The analysis should be on a scale
commensurate with the project scope.

= (c) The systems engineering analysis shall
include, at a minimum: (items listed on
next chart)

PSEAR Sections

Systems Engineering Analysis Regional ITS Architecture
Item

1 | Identification of portions of the Service Packages, ITS Elements,
regional ITS architecture being and Element Interfaces
implemented;

2 | Identification of participating Operational Concept
agencies’ roles and responsibilities;

3 | Requirements definitions; Functional Requirements

(Technology Neutral)

4 | Analysis of alternative system Not covered
configurations and technology
options to meet requirements;

5 | Procurement options; Not covered

Identification of a) applicable ITS 1/2 of this item is covered.
standards and b) testing Architecture includes identification
procedures; and of applicable ITS Standards.

necessary for operations and

7 | Procedures and resources Not covered
maintenance




New York City Sub-regional ITS Architecture Web Site

©) Draft New York Sub-regional IS Architecture - Mozlla Firefox
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New York Sub-regional ITS Architecture

Welcome to the New York City Sub-regional ITS (Inteligent Transportation Systems) Architecture website
The New York City Sub-region has developed a strategic approach to the delivery of ITS, to aid the existing and
planned Transportation infrastructure and network over the coming years.

This ITS Architecture has been undertaken in conjunction with all the relevant stakeholders, that are
developing, operating, maintaining or depending on surface transportation throughout the region.

The ITS Architacture s a shared responsibilty of all the sub-region ITS stakeholders, who have helped develop
this, agree to its representation and own its future development.

This websita identifies tha existing and plannad ITS srvices (made up of stakeholder ITS elements and their
interfaces) that are or wil be deployed in the New York City Sub-region. Collectively, these ITS services define
2 framework for planning and deployment of ITS solutions.

The New York City Sub-regional ITS Architecture is based on the generic National ITS Architecture V7.0 used in
the United States, and has been adspted and customized for the sub-region's specifc stakeholder needs.

ITS elements are specfic instances of stakeholder centers, stakeholder field equipment, stakeholder vehices
with ITS equipment or traveler equipment (=.g. computers, mobile devices) and are customized to meet the
stakeholder needs.

ITS entities are generic versions of ITS elements that have not been associated with a specific stakeholder and
have not been customized to mest 3 specifc st of functional and interface requirements. In the National ITS
Architecture V7.0 (US), the generic entities are broadly provisioned with functions 5o as to SUpPOrt most known
technologies, and 50 as to support most specific type of stakeholder neads. While most stakeholder elements
can be customized from an ITS entity by deleting unnecessary functional requirements and unnecessary
interface standards requirements, there are occasionally some ITS elements that require new functional
requirements or interfaces to be added that were not anticpated in development of the generic ITS
architecture.

Last Updated: February 12, 2013

Draft New York I ITS Architecture - Mozila Firefox
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New York Sub-reglonal ITS Architecture

Home

Scope
Stakeholders
Inventory
e Inventory
e Inventory by Entity Let’s conduct a
e Inventory by Stakeholder short walkthrough
e of the web site.
e Services
e Services by Stakeholder
Architecture
e Architecture Interfaces
e Architecture Flow Descriptions
e Architecture Schematic
Projects
e Projects
e Projects by Stakeholder




Overview of NYSDOT Project Development
Process

New York State Project Development Process
1. Initial Project Proposal / Project Scoping

2. Project Identification Number (P.I.N.) is
assigned and placed into the capital program

3. Expanded Project Proposal (EPP)

4. Project Systems Engineering Analysis Report
(PSEAR)*
5. Design Approval Document (DAD)

6. Preliminary Design Report (PDR) (Phase 1 - 4)

7. Advanced Detail Plans (ADP) (Phase 5 - 6)
8. Plans, Specifications & Estimates (PS&E)

9. Letting, Bid Reviews, and Award

10. Construction
11. Test and Acceptance

22
* For a complex project may start a PSEAR in Step 4, but add detail through Step 8.




New York State Project Development Manual
https://www.dot.ny.gov/divisions/engineering/design/dgab/pdm

) project Development Manual - Mozilla Firefox
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Overview of FTA Paolicy
FTA Triennial Review Section 23




FTA Triennial Review

s Section 23 of the FTA Triennial
Review concerns the ITS Architecture

= Basic Requirement:

o Intelligent Transportation Systems (ITS)
projects funded by the Highway Trust
Fund and the Mass Transit Account
must conform to the National ITS
Architecture, as well as to United States
Department of Transportation (USDOT)
adopted ITS Standards

Question 1 of Section 23

m IS the grantee or a subrecipient
attempting to deploy ITS
technologies? If yes, are ITS
projects and programs part of a
locally approved ITS Architecture?

m If a project includes ITS components
that implement any of the defined
User Services (in NITSA) then it is
considered an "ITS Project”




Question 1 of Section 23

s Ask the grantee to provide
documentation, typically excerpts
from the Regional ITS Architecture,
showing that the major architecture
elements for ITS projects are
included in the locally approved
Regional Architecture

Deficiency for Question 1

= The grantee is deficient if ITS projects are not
included in the Regional ITS Architecture.

= The grantee is deficient if the final design of the
ITS project is inconsistent with the regional
architecture.

= Suggested corrective action:

e Direct the grantee to establish and submit to
the FTA regional office a plan to have its ITS
projects included in the Regional ITS
Architecture.

o Refer to the NYCSRA Maintenance Plan, which
includes a Change Request Form in the
appendices.




Question 2 of Section 23

»s Has the grantee or subrecipient
established a process for the systems
engineering analysis of ITS projects that
addresses the seven prescribed steps?

Has it applied the process?

If the project scope has changed, has it
reviewed the systems engineering analysis
and, if necessary, updated it?

Systems Engineering Analysis

FTA’s ITS Architecture Policy prescribes 7
steps which correspond with FHWA Rule
940.

In addition, the FTA Policy specifies that
ITS Projects should be evaluated as either
“low” or “high” risk.

» A simplified systems engineering process
can be performed for low risk projects.




8 Characteristics of Risk

1 [ Jurisdiction Does the ITS project include a single or multiple
jurisdictions?

2 | Software Does the project require software development or
can rely entirely on existing and proven software?

3 | Hardware Does the project require development of hardware
or does proven hardware exist?

entirely on existing interfaces?
5 | Requirements Will the project’s requirements be well defined and
fully documented prior to procuring the system?
Procedures Will the project’s operating procedures be well
documented prior to procuring the system?
7 | Technologies Does the project only use proven and stable
technologies?

Staff experience Does the staff implementing the project have prior
experience with ITS procurement, implementation
and operations? 31

Interfaces Does the project require new interfaces or will it rely

Deficiency for Question 2

Determine whether the ITS project is a high risk project by
discussing the eight characteristics listed under the risk
discussion above. If the project is high risk, ask the grantee
to demonstrate that the system engineering analysis
addressed the seven steps.

The grantee is deficient if it has not established a process
for the systems engineering analysis of ITS projects and it
has not applied the process to its ITS projects.

Suggestive Corrective Action: The grantee is deficient if it
has not established a process for the systems engineering
analysis of ITS projects and it has not applied the process
to its ITS projects.




Case Studies Overview

Case Studies Overview

s Regional Experience with PSEAR
o NYCDOT
o MTA B&T
o NYSDOT
= Has completed 10 Reports
= 3 Case Studies
e Brooklyn Bridge ITS (NYCDOT)

e Verrazano-Narrows Bridge — Staten
Island Expressway ITS (MTA B&T)

e Long Island Expy & Brooklyn Queens
Expy Travel Time Systems (NYSDOT)




PSEAR Key Ingredients

1. Portions of the Architecture Being
Implemented

o Identify project relevant ITS Services and
service packages.

Identify project relevant ITS Elements and
Information Flows.

Identify stakeholders responsible for
operation and maintenance of the ITS
Elements.

PSEAR Key Ingredients

2. Participating Agencies” Roles and
Responsibilities
e A brief paragraph about each agency’s role in

the project.
Identify which agency (ies) will have
command/control, and which will receive
status and information only.
Identify any new agreements necessary
(where information or maintenance crosses
an institutional boundary).

= 1 of the 3 Case Studies identifies a hew agreement
necessary for maintenance of ITS infrastructure

e The ITS Architecture includes:
= Roles and responsibilities for each stakeholder
= List of Agreements




PSEAR Key Ingredients

Requirements Definitions

e Select which of the ITS Architecture
functional requirements assigned to each ITS
Element are project relevant

e The ITS Architecture defines Functional
Requirements for each ITS Element

e Note change in homenclature:

= Functional Area is new term for Equipment Package

= Functional Requirement is the new term for Process
Specification (Pspec)

Use these new terms that better align with Rule
940 and FTA Policy terminology

PSEAR Key Ingredients
4. Alternative System Configurations and
Technology Options

o Identify alternative ways of connecting and
implementing system elements

e Technology Options Analysis
= Existing technology

o If system expansion of field equipment, then outline
existing technology features, options, and life-cycle
cost

= New technology

e Consider defining attributes to do or prepare for a
trade-study of technology options
e Benefits (perhaps weighted)
= Operational
= Maintenance
= Infrastructure
s Life-Cycle Cost




Example Technology Trade Off Matrix

The sensing technologies delineated in Table 1 that appear to meet the essential operational criteria of positive identification in a matched pair of
collection points, time-stamping, and all-weather operation, are compared in Table 2. This assessment assumes that any of the technologies in
Table 2 will perform technically in an acceptable manner and that software with which to calculate travel time can be developed (if it is not already
in use for that purpose). The format is  stoplight chart that makes subjective judgments about how nearly the sensing technology meets the ideal

A green circle indicates the best category of performance in a particular category. A red square may indicate the least amount of performance in
that category or it may mean inability to perform in that category, depending on the context. Red, for example, does not indicate a show-stopping
inability that would preclude the use of that particular technology but rather a relative perspective of how it compares to the other technologies
compared to cost, convenience, or collateral features. Thus, some red in a given row does not signify that the technology cannot be expected to
perform in that application. There is no technology listed in Table 2 that does not have some red. A yellow triangle signifies an intermediate
position; for example, it may indicate progress toward meeting a need but something short of a mature technology for the application

Table 2 therefore focuses more on practical aspects of a limited number of sensing technologies, any one of which should be able to perform the
functions required. The comparison assumes that AVI technologies (2.g., smart cards with RF transponders) are not used with all vehicles. Likewise,
not all drivers will be using their cell phones as they cross the border. As the Table 2 footnote 1 explains, two of the categories have no
intermediate positions: a technology either fits the category or it doesn't

Table 2. Summary Matrix of Candidate Sensing Technologies

Technology Geolocation/ Travel % of Vehicles Cross-Border Mature Technology Infrastructure  Total Hourly
Time Accuracy ecory Installation for Application Cost. t[2]
Required[1]
AVI Laser
AVI RF tags
AVI RF Smart Tags

AVI Smart Cards with
RF Transducers[3]

AVI IR Tags

AVI Smart Cards with
IR Transducers[3]

Common Inductive
Loop

Signature Inductive

Mobile Phone Locating

License Plate Reader

oeem © @ o0 0000
QOH @ @ P> PP
EN® B B ER EEER
ee> HE m o0 0000
Eme > D> >0 OO0
0N ©¢ ¢ IR EEER

Vehicle Matching
System

@ = Green (best performance) /A = vellow (intermediate) Bl = Red (poor)
1. Installation either required or not.

2. Technology either counts every vehicle or not.

3. This technology is in use at some border crossings for toll purposes.

http://ops.fhwa.dot.gov/freigh

PSEAR Key Ingredients

5. Procurement Options

o Identify source of funding:
= Federal
State
Municipal
= Public-Private Partnership
o Identify cost for:
= Equipment
= System Integration
= Operations and Maintenance
e Where appropriate, consider alternative
procurement methods
= Design-Bid-Build
= Design-Build




PSEAR Key Ingredients

6. Applicable ITS Standards and Testing
Procedures

o Identify Applicable ITS Standards

= If copying table from ITS Architecture, remove (“x-
out” or “grey-out”) ITS Standards that do not apply

e Identify Testing Procedures
= Identify Test Phases (design approval test, factory
acceptance test, performance test, lab test, field
demonstration test, System Acceptance Test)
Standards Testing (e.g., NTCIP, TMDD, TCIP, IEEE
1512)

e Follow test procedure in standards or guidance
documents

e Additional detail provided in Case Study 1

PSEAR Key Ingredients

7. Resources necessary for operations
and management of the system
o Identify organization and staffing for

Operations
Maintenance

System Administration and Integration
Support (where appropriate)




Case Study 1
Brooklyn Bridge ITS

Case Study 1:
NYC DOT Brooklyn Bridge ITS

= Project Objective:

e To improve traffic management,
through active traffic management and
incident management.

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

= PSEAR Report Status:
e Submitted 3 years ago.
e Contains a revision history.
e City received funding a few months ago.

44




Project Systems Engineering Analysis
Brooklyn Bridge ITS
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© PROJECTS BY STAKEHOLDER
Lror N
»)33 (Printable Version)
The following are a list of ITS projects that have been identified for the region. This list was created from an analysis of the existing Transportation
Improvement Plan (TIP) for the region and from discussions with the stakeholders. Projects are listed stakeholder (agency).
Select the stakeholder in the box below to jump to that agency's ITS projects.
Projects By Stakeholder
[Select =
Stakeholder Project Name  Project Timeframe Project Description
Status
EastSide Access  Planned  Medium  The East Side Access project will connect the Long Island
LS Rail Road's (LIRR) Main and Port Washington lines in
Queens to a new LIRR terminal beneath Grand Central
Terminal in Manhattan. The new connection will increase
the LIRR's capacity into Manhattan,
NYCDOT-X50160-  Existing / This project will implement an ITS System along the
(s Jackie Robinson  Planned Jackie Robinson Parkway. The project will include
e Parkway installation of fiber, CCTV, VM, and sensors along the
UC g Jackie Robinson Parkway from the Grand Central
Parkway and the Whitestone Expressway in Queens t
NYCDOT- Existing/  Short This project will instal 25 miles of fiber along the Belt
X50162-Belt Planned Parkway from 65st Street in Brooklyn to the Southern
Parkway State Parkway in Queens. Additional ITS Equipment will
be installed. TIP ID: X50162 Reference: STIP 2011-2014
NYCDOT-X77032-  Existing / Short This project will implement an ITS System consisting of
Brooklyn Bridge  Planned 1.4 miles of fiber cable along the Brookiyn Bridge, 16

traffic surveillance cameras, 16 RTMS (or a similar style of
detection equipment) and 6 E-ZPAss Readers for energy
efficiency in Brooklyn. TI

NYCDOT- Existing /  Short This project will coordinate Intelligent Transportation

X80670-NYC Planned System (ITS) deployment in NewYork City (CIDNY) is 3
multi-year research, deployment and training project
faciising on three nraaram areas: Connestion

2 RAL ages/web/pr1.htm and NTCIPATS S =~

flez///C:/Ce




1. Portion of the Architecture Being Implemented

Navigate to Service Packages by Stakeholder
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© SERVICE PACKAGES BY STAKEHOLDER

s

i3 (rintable Version)

Each New York City Sub-region stakeholder that has an ITS element is directly associated with one or more customized service packages in the New York
City ITS. The following table lists each stakeholder and the ITS Services in which the stakeholder has at least one ITS element participating, so each
stakeholder can easily review its role in providing ITS services in New York City.

[RYC 50T~ Deparmentor Transporton |
K Bl

NYC Deparimert ity - Private Bus Operators and AMTRAK

NYC DOT/DCP

NYC ITS Operators [l Coordination - Regional Transit Information Exchange

NYC Mayors Ofce of Emergency Management

R o ferc Management System - New York Gty Joink THC (1

NYCDGE- Doparmentoriy Planing

NYCDEP - Department of Environmental Protection

NYCDOS - Depariment o Saritaton it Management System - TRANSCOM (1. of 3)

NYNITO -Now otk itopolian ransporiaton Counc

NYMTC/OCP

NYFD -New Yotk iy Polcs Depstient  aking ad Dispatct-New York Gy Jo

NERTE J-Taing and Dispatch - New Yrk Gty Joint THC

NYS OEM eTaking and Dispateh - New York state Public afety

NS Polce

NYSDEC-New Yok iats Depatment of EnviormentlCorsenvaton

NYSDOT - Now York Sise Daparimentof raneporaton 1 Taking and Dispateh - TRANSCO, ncdent

NYSDOT/NYCDOT/NYPD

\YSDOTANYED

|ail Taking and Dispatch - New York City 911 Dispatch

MCO4 - Weather Information Processing and Distribution - MTA Bridges and
Tunnels

MCO4 - Westher Information Processing and Distribution - New York City
Joint TMC (1 of 2)

MC10 - Maintenance and Construction Activity Coordination - TRANSCOM

APTS0B - Transit Traveler Information - Pennsylvania Station
AMTRAK / LIRR / N) Transit

zm,
4

CV003 - Electronic Clearance - MTA Bridges and Tunnels
V0 Insnectar.

1. Portion of the Architecture Being Implemented

Navigate to Service Packages by Stakeholder

Draft New York Gity Sub-regional ITS Architecture - Mozila
Fle Edt View Hstory Bookmarks Toos Hep
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AD1 - ITS Data Mart - NYC DOT Probe Data Archive.
NYC DOT - Department of Transportation
APTSO1 - Transit Vehicle Tracking - NYC DOT Division of Ferries

! APTS02 - Transit Fixed-Route Operations - NYCDOT Division of Ferry
2 Operations

APTS05 - Transit Security - NYCDOT Division of Ferry Operations

APTS07 - Multi-modal Coordination - Regional Transit Information Exchange
- MTA NYCT Staten Island Railway

APTS08 - Transit Traveler Information - NYCDOT Ferries and Licensed

2PTS09 - Transit Signal Priority - MTA NYCT Transit Buses
ATISO1 - Broadcast Traveler Information - New York City Joint TMC

ATISO2 - Interactive Traveler Information - NYC DOT Traveler Information
Systems (Part 1 of

ATISO2 - Interactive Traveler Information - NYCDOT Traveler Information
Systems (Part 2 of 2)

ATMSO1 - Network Surveillance - New York City Joint TM
ATMSO2 - Traffic Probe Surveillance - DRIVESmart
ATMS03 - Traffic Signal Control - NYC DOT

ATMSOS - HOV Lane Management - NYC DOT - East River Bridge Crossings
Hov

ATMSOS - HOV Lane Management - NYC DOT/NYSDOT
ATMS06 - Traffic Information Dissemination - New York City Joint TMC

ATMSO7 - Regional Traffic Management - New York City Joint TMC (1 of 2)
ATMS08 - Traffic Incident Management System - MTA 8ridges and Tunnels

ATMSO8 - Traffic Incident Management System - Multi-Agency Coordination
(Part 1 0f2)

ATMSO8 - Traffic Incident Management System - Multi-Agency Coordination
(Part 2 0f2)

ATMS08 - Traffic Incident Management System - New York City Joint THC (1
of2)

ATMS08 - Traffic Incident Management System - New York City Joint THC (2
of 2)

ATMS13 - Standard Railroad Grade Crossing - New York City Joint TMC and
Rail Operators




1. Portions of the Architecture Being Implemented

Edit Service Package to reflect Project Scope

ATMSO01 - Network Surveillance
New York City Joint TM

plannedifuture flow
existing flow

user defined flow

Traffic Management

New York City
Joint TMC

traffic sensor control
+

video surveillance control

traffic flow

R —

Roadway

NYSDOT R11
Field Equipme

+
traffi

traffic flow
+

Traffic Management

NYC DOT TMC

traffic images

traffic sensor control
+

video surveillance control

See ATIS02-09 for connections between JTMC and

Traveler Information

R

Roadway

NYC DOT Field
Equipment

Continue with additional Project Relevant Service Packages

2. Participatingl Agencies’ Roles and Responsibilities

Mozilla Firefox

Home
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(Printable Version)

Projects [oe—

Feedback

The New York City Sub-regional ITS Architecture resulted from the consensus input of 3 diverse set of stakeholders, encompassing traffic, public safety,
modes, special events, and many other stakeholders at the local and state levels. It includes both public and private
sectors and spans the organizations that develop, operate, maintain, and depend on the surface transportation system.

public transportation and other

This page contains 3 list (in alphabetical order) of the stakeholders that develop, operate, maintain, and\/or depend on the ITS services. Each stakeholder
has a hotlink to a definition of the stakeholder and a list of that stakeholder's specific ITS elements (if any).

Stakeholder

AMTRAK

AMTRAK / LIRR / NJ Transit
VO Inspector

Event Promoters

Description

Nationwide Passenger Rail Organization with service to entire north east corridor.

Joint operators of Pennsylvania Station.
Generic commercial vehicle inspection providers.

Regional event promoters.

Draft New York City Sub-regional ITS Architectur
Fle Edt Vew Hstory Bookmarks Toos Hep
| Draft New York Gty Sub-regionalL... | 4

Mozilla Firefox

NJ Transportation Planning
Authority

NIT - New Jersey Transit

NYC porTT

RYE BT - Departmart o
Fransportation]

NYC DOT/DCP
NYC ITS Operators

NYC Mayors Office of
Emergency Management

NYC Mayors Office of Street

Northem New Jersey Metropolitan Planning Organization

Owner/operators of commuter rail and bus service in New Jersey and portions of New York
state.

New York City Department of Information Telecommunications and Technology

New York City Department of Transportation

Joint NYC Department of Transportation / Department of City Planning stakeholder.

Ownerfoperators of New York City (5 boroughs) ITS operational archive systems.

Agency responsible for coordinating responses between the various agencies operating

within New York City during major incidents and events.

New York City department and owner/operator of information systems for street events.

file:///C:/Ce sTec/D

1.htm

Navigate to
ITS
Stakeholders

Scroll down
to NYCDOT




2. Participatingl Agencies’ Roles and Responsibilities

Operational Concept for NYCDOT
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© NYC DOT - DEPARTMENT OF TRANSPORTATION

Operational Concepts: NYC DOT - Department of Transportation
The following are the roles and responsibilties, by functional area or by project, for the NYC DOT - Department of Transportation.
Functional Area or Project  Roles and Responsibilities Status.

Collect and archive traffic information from traffic signal system sensors, Planned

Archived Data Systems for New ingiuding traffic volumes, speeds and occupancy.

York City Sub-Regional ITS
Architecture

Coordinate emergency plans and responses with the NYC OEM Watch Planned
Command Center. Includes adjusting signal timing pattems and managing

municipal roads in response to and under the direction of the NYC OEM Watch

Command Center

Emergency Management for
New York City Sub-Regional ITS
Architecture

Coordinate evacuation and re-entry plans with the NYC OEM Watch Command  Planned

rform network surveillance for incident detection and verification, and send  Existing

per
Freeway Management for New  traffi/incident information and traffic images to public safety agencies.
York City Sub-Regional ITS

Architecture

rform network surveilance for incident detection and verification, and send  Existing

Per
Freeway Management for  traffic/incident information and traffic images to public safety agencies.

NYCDOT-X50160Jackie
Robinson Parkway Project

Coordinate incident response for incidents on or adjacent to roadways with  Planned
public safety agencies, and EOCs in surrounding counties and municipalities,
including response for scheduled events.

Incident Management for New
York City Sub-Regional ITS
Architecture
Coordinate maintenance resourcas for incidents with other municipal and Planned

county maintenance and construction systems 3s well as NYSDOT maintenance
and construction operations.

Provide incident information to other traffic management and public safety Planned
agencies.

2. Participating Agencies’ Roles and Responsibilities

= NYCDOT
e Role: Lead Agency

e Responsibilities: Command, Control,
Operate, and Maintain

= NYSDOT R10 & R11, and TRANSCOM

e Role & Responsibility: Receive roadway
traffic information and equipment status




3: Functional Reguirements

Navigate to Inventory Page. Select NYC DOT TMC.
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© ITSINVENTORY

Lo N

43

= (Printable Version)

Many stakeholders develop, operate, or maintain ITS elements in the New York City Sub-region. The ITS Architecture inventory is an alphabetical listing of
the stakeholder ITS elements. Each ITS element is hotiinked to a page with spedific details for that ITS element

=
NYCDOT Feld Equpmert

NYCDOT Maisnance Vricies

NYCDOT MOSAICS vt i oy ace it

NYCDOT OMG

NYCDOT OER Emergeney Response Vehicles verting, echiing taesion; cable Ty, rake,
NYCDOT Ofice of Emergarcy Respense

NYCDOT Pating Faciiies

NYCDOT Prabe s Avchve idualtraffc and transi agencies i the region to
NYCDOT Roaday Replt snd Maintnance Division The information may be dstributed using web sis,
NYCDOT Sidewalk Inspection and Management pager networks, etc. For instance, agencies that have

ween thair management system and this
NYC DOT Traveler Information Web Site EAGARTE ST TS

NYC DOT/DCP Parking Facilities
NYC TS Operatos TS Dats Acive rqencies. Communicates with other emergen
NYCOEMWaich Comenac Cerler s for coordinated incident and emergency response.
NYC OEM Vistch Command Response Vehicles
NYC Ofice of Syet Events Municipal Permit Oficss
NYC Planring Staf Systams
NYC Tax and Limousins Commission
vy control o customer information systems.

Transit Penn Station
Control Center

AMTRAK/LIRR/NJ  In-terminal customer information systems at Pennsylvania Station operated by Pennsylvania
Transit Penn Station  Station Control Center.

Information Displays

VO Inspector Generic inspector of commercial vehicles.

Driver Drivers

DRIVESmart Cloud  The DRIVESmart cloud archive is a cloud-based archive that temporarily houses data collected from

private travelers enrolled in the DRIVESmart program. The archive holds probe data and vehicle
safety data, which may be accessible to other entities, such as authorized insurance companies,

) Draft New York City Sub-regional ITS Architecture - Mozilla Firefox
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Click on
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© ELEMENT: NYC DOT TMC
Relevant

System/Traffic Control System), CATS (Computerized Area Traffic Management System, Part

o i e g e e i Functional

JTMC (NYSDOT R11 Systems 1IMS, and NYPD CAD). VTCS (Vehicular Traffic Control Systern) .

T M) o el s U Wi Somestion ke e i () Areas to View
activities that impede traffic flow. Examples of the activities tracked and managed by CATS R t
a3 T B equirements.

Status: Existing
Stakeholdar: NYC BOT - Department of Transportation

Mapping: Emergency Management
Traffic Management

Transit Management

Maintenznce and Canstruction Management

Other Emargency Management

Other Transit Managemant

Othar Traffic Managament

New York City Joint THC.

NYC DOT Drawbridge Control System

— NYC DOT Field Equipment
NYPD TMC

Interfaces:
_Context_
_Diagram

Service Packages: ATHSD! - Netrork Survaillance - New York ity Joint TH
ATNS03 - Traffic Signal Contral - II¥C DOT
ATNISO0S - HOV Lane Management - KYC DOT/NYSDOT
ATMSO07 - Ragionsl Traffic Managamant - New York ity Joint TMC (1 of 2)
ATMS18 - Reversible Lans Management - YC DOT
ATNS21 - Rosdvay Closure Mansgement - NYC Rosdvay Closurs Systems
ATNS23 - Dynamic Lane Management and Shoulder Uss - NYC DOT
Functional Collact Traffic Survaillancs
Requirements:  Emergency Response Managsment
TMC Traffic Matering
TMC HOV Lans Managemant
TMC Regional Traffic Management

file:///C:/ConSysT tml/r




3: Functional Reguirements
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© COLLECT TRAFFIC SURVEILLANCE

Description: This equipment package remotely monitors and controls traffic sensors and surveillance (e.g., CCTV)
equipment, and collects, processes and stores the collected traffic data. Current traffic information and
other real-time transportation infarmation s also collected from other centers. The collected information is
provided to traffic operations personnel and made available to other centers.

Included In Long Island Municipal/County Local TOCs
Mid Hudson South Municipal/County Local TMCS
MTA Bridges/Tunnels Facility Operations Centers
MTA Bridges/Tunnels OCCC
New York City Joint TMC
NYC DOT TMC
NYPD TMC
NYSDOT R10 INFORM
NYSDOT R11 New York City Area ATMS
NYSDOT R8 Hudson Valley Traveler TOC
PANYN] Airports Communications Desk/Operations Center
PANYN) Bus Terminal/Station Operations Control Centers
PANYN] Port Commerce Operations Control Centers
PANYN] TBT Communications Desk

Functional 1. The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected .
Rt | from Fell Hsaents i farobs conEool ot tanris Se lect P rOJ ect
2. The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote control

of the center. H
s sialofr aralizs et soreBinodbrsoschmynii sesoancy vt s Relevant Functional

sensor data under remote control of the center. .

4. The center shall distribute road network conditions data (raw or processed) based on collected and Req uirements.
analyzed traffic sensor and surveillance data to other centers.

5. The center shall respond to control data from center personnel regarding sensor and surveillance data

collection, analysis, storage, and distribution.

6. The center shall maintain a database of surveillance equipment and sensors and associated data

(including the roadway on which they are located, the type of data collected, and the ownership of each )

7. The center shall support an interface with a map update provider, or other appropriate data sources,

through which updates of digitized map data can be obtained and used as a background for traffic data.

4. Alternative System Configuration and
Technology Options Discussion

= Existing Technology:

o If the agency has a sense of what kinds of
equipment will be used, consider describing
the technology features of center equipment,
field equipment, and vehicle equipment.

= New Technology:

e Can compare and rank options based on cost,
technology options, and risk.

e Can develop a matrix to document trade off
analysis

= Describe the configuration of equipment
and how it will be integrated into a
system.

e E.g., Include a block diagram




4. Alternative System Configuration and
Technology Options

Transponder Readers

Vehicle Transponders — E-ZPass
Dynamic Message Signs
Cameras

Detection

e Alternatives included microwave sensors, but
possibly change to video detection

Center — NYC DOT TMC

Network connectivity for the above:
e Fiber and Wireless options

5. Procurement Options Discussion

Methods of funding include:

e Federal Aid

e State

e Municipal/County/Local

e Agency Funded (Non-Federal Aid Project)
Describe combinations of the above

e Are there any dependencies ?

e Is an agreement required ?

Discuss capital cost funding

Discuss operations/maintenance cost
funding

Discuss funding time-frame




5. 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.

6: Applicable ITS Standards

Navigate to Inventory Web Page
il Gl

Fle Edt Vew Hitory Bookmarks Toos Help

|Liortetew vk supregonav. [ + — Project
re———— Relevant
e Interfaces to
. View
Architecture
Flows

Status:

Stakeholder:

New York
NYC DOT Drawbridge Control System
e NYC DOT Field Equipment
ontext_ WFR™E

_Diagram

144-358.htm




6: Applicable ITS Standards
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© INTERCONNECT: NYC DOT FIELD EQUIPMENT AND NYC DOT TMC

(Click on image to view full-size)

===t Select Project
JT— Relevant

(P) = Planned/Future Flow

(E/P) = Existing and Planned Flow - Flow appears as Existing and Planned A h .t t
rcnitecaure

Source Architecture Flows Destination

NYC DOT Field Equipment shoulder management information (P) NYC DOT TMC Fl
sty i e st ows.
barrier system status (P)
reversible lane status (P)
lane management information (P)
hov data (P)
signal fault data (E)
signal control status (E/P)
right-of-way request notification (E)
trafficimages (E/P)
traffic flow (E/P)
fle//C:/C
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© FLOW: TRAFFIC FLOW

Description:

Raw and/or processed traffic detector data which allows derivation of traffic flow variables (.9, speed, volume, and density
measures) and associated information (e.g., congestion, potential incidents). This flow includes the traffic data and the
operational status of the traffic detectors.

Commu ns Standards:
NTCIP C2F  AASHTO-17 File Transfer Protocel (FTP) Application Profile NTCIP 2303

NTCIP C2F  AASHTO-18 Trivial File Transfer Protocol (TFTP) Application Profile NTCIP 2302

NTCIPC2F  AASHTO-21 Octet Encoding Rules (OER) Base Protocol NTCIP 1102

NTCIP C2F  AASHTO-28 Ethernet Subnetwark Profile NTCIP 2104

NTCIP C2F  AASHTO-30 Point-to-Paint Protocol Over RS-232 Subnetwork Profile NTCIP 2103

NTCIPC2F  AASHTO-31 Transportation Transport Profile NTCIP 2201

NTCIP C2F AASHTO-38 Transportation Management Protocols (TMP) NTCIP 1103 S I t P J t
NTCIP C2F  AASHTO-47 Point to Multi-Point Protocol Using FSK Modem Subnetw ork Profile NTCIP 2102 el OJEC

Tl Relevant

NTCIP C2F s-85 Simple Transportation Management Framework (STMF) Application NTCIP 2301 A | Ica b I e ITS
Profile p p
NTCIP C2F Internet (TCP/IP and UDP/IP) Transport Profile NTCIP 2202 Sta n d a rd S

Message Standards:
NEMATS3.4  NEMATS3.4 Global Object Definitions NTCIP 1201
s-30 530 Data Element Definitions for Transportation Sensor Systems (TSS) NTCIP 1209
Data Standards:

No Data Standards




6. Test Procedures

= If specifying NTCIP Standards

e State that the contractor will document test procedures

using NTCIP 8007 Testing and Documentation within

NTCIP Standards

If you are specifying NTCIP 1203 DMS, or NTCIP 1204

ESS, then test procedures are included in the standard.
e Read through guidance document NTCIP 9012 Testing

Guide for NTCIP Center-to-Field Communications

= If specifying IEEE 1512

o Read through Guide for Implementing IEEE Std 1512™
Using a Systems Engineering Process. Chapter 7
contains a complete example of test documentation,
based on IEEE 829 IEEE Standard for Software Test
Documentation.

= Otherwise, suggest specifying that all test
documentation be based on IEEE 829 standard

6. Test Procedures

s Sub-sections of the PSEAR included:
e System Testing
o NTCIP (Standards) Testing
e System Acceptance
o Interpretation Resolution




6. 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.

7. Operations and Management Discussion

= Identify who is responsible for
operations and maintenance of the
system elements

= If multiple agencies, identify who
and under what conditions, which
agency has command/control priority




7. 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.

Case Study 2
Verrazano-Narrows Bridge ITS




Case Study 2:
Verrazano-Narrows Bridge ITS

= Project Objective:

e Relocation and Upgrade of
Detection, Message Signhs on VN-
SIE Approaches

s PSEAR Report Status:
e FHWA Approved May 2011.

Verrazano-Narrows Bridge PSEAR Outline
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1. Portions of Architecture Being Implemented

33 Customized Market Package Analysis Higure £ ATNST< Netwok Survellianeevs/the VN SiE ApproachTS Subsystoms
roject
When discussing the system interfaces for a particular system, it is necessary
to review the ITS elements in the NYC Sub Regional ITS Architecture, as
defined for this project. The table below maps the customized market
packages that are atributable to the VN-SIE Approaches ITS Subsystems
installation project:

ATMISO1 - Network Surveillance
MTA Briciges and Tunnels

Table 2. Gustomized Market Packages for the VN-SIE Approaches ITS _—
Project i

aic inages

Market Market Package Name | Applicable  ITS  Project
Package Elements

i sensor contrt
Diagram

viden survelanes contrel

ATMSO1 Network Surveillance -VN ATMS & OCCC

-VN ATMS Field Equipment

ATMSD4 Freeway Control -VN ATMS

- VN ATMS Field Equipment

ATMS06 Traffic Information -VN ATMS & OCCC
Dissemination

- VN ATMS Field Equipment

2. Participating Agencies’ Roles and Responsibilities

4.1 Agencies operating or directly benefiting from the VN-SIE ITS
Subsystems:

The VN-SIE-ITS Subsystems will be owned and operated by the MTA B&T.
However, close cooperation and coordination will take place in particular with
NYSDOT on whose jurisdiction these subsystems will be deployed. For
instance, messages posted on the VN-SIE-Approach VMS will be serving the
traffic that flows both on SIE and the VN Bridge. This VMS could especially
be useful during major incidents that may potentially impact both agencies.
‘Whatever impact is feit on traffic in SIE could affect the VN and vice versa. As
a result, the two agencies will directly benefit from the ITS subsystems in
place at the SIE approaches, regardiess of who owns it or deployed i,
including the VN-SIE ITS Subsystems. A 3" party that could indirectly benefit
from these ITS Subsystems is the PANY&NJ which owns the Goethals
Bridge, on the western end of the SIE

Thus the agencies that directly or indirectly benefit from the VN-SIE ITS
Subsystems are:

MTA B&T (owner and operator)

NYSDOT (partner providing access right to jurisdiction)
PANY&NJ (partner sharing traffic on SIE

Others (NYCDOT, NYPD & Fire)

Regional Stakeholder Agencies
4.21 MTAB&T

This project is initiated and managed by MTA B&T, in cooperation with
NYSDOT. The VN-SIE Approach ITS Subsystems will interface with the
ATMS at the bridge. Whatever interface with the planned NYSDOT Staten
Island ATMS or the JTMC in LIC will have to go through this ATMS, which will
be determined later. It is possible the VN ATMS could share some limited
information such as traffic video scenes in direct interface with the SI TOC,
perhaps bypassing the MTA B&T OCCC in Randalls Island and
NYSOT/NYCDOT JTMC in LIC. This requites a policy decision not just
technical solution. This is because as it stands now, all out of agency
communications of ITS sharing from the MTA B&T has to go from the central
gateway; the OCCC.

In addition, for future connection of Staten Island ATMS system to JTMC via
dedicated fiber, NYSDOT R11 will eventually request communications

at the Narrows Bridge toll plaza from the
Metropolitan Transpertation Authority Bridges and Tunnels Operations




5.

3. Functional Reguirements

SYSTEM FUNCTIONAL REQUIREMENTS
Three ITS elements are identified for the VN-SIE Approach Subsystem
project, based on the NYG Sub Regional ITS Architecture, including
« MTABST Field Equipment (CCTV)
MTA B&T Field Equipment (VMS/CMS)
MTA B&T Field Equipment (Lane Control Signals-LCS)

For each of above ITS elements, equipment packages (functional areas)
and functions requirements were identified in the NYC Sub Regional ITS
Architecture and summarized in Table 3

Table 3. Customized ITS Equipment Packages for the VN-SIE Approach

ITS Element #1. MTA B&T Field Equipment (CCTV):
Applicable Equipment Package - Roadway Basic Surveillance

This equipment package provides the capabiliies to monitor traffic flow by
collecting, processing, and analyzing traffic data from ITS equipment CCTV.
The field element shall collect, process, compress, and send traffic sensor
data (image, speed, volume, and occupancy) to the VN ATMS for further
analysis and storage, under center control. The following Pspec are involved
under this equipment package:

« Process Traffic Images (Pspec ID 1.3.1.3)

This process shall process raw traffic image data received from CCTV
located on the SIE approach to VN. Where any of the data is provided in

ITS Subsystems analog form, the process shall be responsible for converting it into digital

form and calibrating. The process shall transform the image data to the
ATMS center for traffic surveillance and incident detection. It shall also act
as the control interface through which the images of traffic conditions can
be adjusted by the camera Pan/TiltZoom. This process shall also provide
‘operational status (state of the device, configuration, and fault data) to the
controlling process.

ITS Element

Packages

The field element shall
monitor, process, and send
1. MTA B&T traffic images to the VN facility
Field Roadway Basic ATMS center for further
Equipment Surveillance analysis and distribution. The
(CcTv) field element shall return
operational status for the
CCTV fo the control center.

2. MTABST
Field Freeway Control
Equipment
(LCS)

Lane Control Signals _shal
provide Lane Status
(open/closed)

The field element shall include
dynamic messages signs for
3. MTA B&T dissemination of fraffic and
Field Traffic Information | other information to drivers,
Equipment Dissemination such as incidents and fravel
(VMS/CMS) time under center control, the
VMS/CMS will be LED based
signs.

4. Alternative System Configuration and
Technology Options

6.2 Concept of Operations: 6.3 Communication Network Options

As indicated above, the three ITS Subsystems (VMS, CCTV & Lane Control
Signals) are owned and operated by MTA B&T. However, since all of the
three devices will be located on NYSDOT jurisdictions, coordination between
the two agencies is essential, in areas as highlighted below.

Coordination in such areas as traveler information postings, lane closures,

operations and maintenance will be critical. After the full deployment of these

subsystems, there will still be coordination areas between the two agencies,

in particular for maintenance. The MTA B&T maintenance crew at the
N Bridge will be for routine and

maintenance of these devices. However, coordination with NYSDOT will be
needed since the signs are in their jurisdictions. This coordination
arrangement will be worked out between the two agencies in some form of an
agreement. In addition, in some cases (especially during major incidents or
constructions) NYCDOT and others (including the NYC Police Department)
may need to provide assistance, as they do routinely.

However, operation and control of the three sub-systems and devices will be
carried out solely by the MTA B&T operations staff at the Traffic Operations
Center of the Verrazano-Narrows Bridge. This is essential to provide smooth
operation of the facility for the public.

However, there could be times that NYSDOT and other regional agencies
request to post a message on a VMS on a B&T Facility, or vice versa. For
instance, NYSDOT may request MTA B&T to post such as public service,
amber alert or statewide sit belt campaign messages on its VMS signs.
Cooperation in these areas are expected and arangements will be made by
the two agencies, as needed. his can be done through TRANSCOM or center
to center connection (OCCC o JTMC) and follow the established TBTA
Procedures for VMS and TRANSCOM VMS Request (Addendum A+B). In
brief the procedure calls for OCCC to serve as the primary contact between
regional agencies and MTA B&T Facilities for requests submitted through
TRANSCOM

The CCTV cameras will be connected to or integrated with the Traffic
Operations Center for the facility and the OCCC. The VMS will also be
connected to the control centers similar to the other existing VMS at the
bridge. However, the LCS and CMS will be functioning as standalone
subsystems. They will be controlled by the Verrazano-Narrows Bridge Traffic
Operation Center.

MTA B&T has redundant wide area communications networks to connect its
nine facilities (seven bridges and two tunnels) and the two main hubs, which
are located in Randall's Island and at 2 Broadway, in Lower Manhattan.
These communications networks include Fiber, Switched Ethemet, ATM
backbones and T-1 (for voice). Currently, there are a few facilities without a
direct connection by fiber with the two communications hubs, mentioned
above. Planning is underway to complete a direct connection for all facilties
to the two hubs with fiber. This will significantly increase the capacity of the
Authority to have a robust wide area communications network, which is
critical for reliable, efficient and sustainable transmission of video and data as
well as voice. The robust communications network will also be valuable to the
growth and development of the MTA B&T ITS Architecture.




5. Procurement Options

SYSTEM PROCUREMENT, OPERATIONS, AND MANAGEMENT
OPTIONS

MTA B&T is coordinating with NYSDOT for the procurement of the three ITS
subsystems. In order to maintain compatibility and interoperability with existing
or legacy subsystems and devices, it is necessary for MTA B&T to procure
proprietary devices and equipment for the old signs. However, MTA B&T is
currently fransitioning its VMS to NTCIP compliant systems by requiring all new
signs to meet the standard. For interoperability, the devices for the subsystems
(CCTV, VMS/CMS and LCS) that will be acquired under the SIE project, with
the help of NYSDOT, will have to be identical to the existing systems at the
facilities, in particular the Verrazano-Narrows Bridge, in order to perform similar
functions and operate seamiessly.

The two agencies have also agreed to have the procurement and installation of
these devices completed under a NYSDOT contract. MTA B&T will facilitate
coordination and provide assistance to NYSDOT, as needed, in order to

the required tasks. Funding will also be
worked out between NYSDOT & MTA B&T for the procurement and installation
of these devices and subsystems, as part of an existing MOU.

7.1 Construction Phasing

Construction of the VN SIE ITS Subsystems will be progressed in compliance
with the stipulations provided by the New York City Department of
T , Office of C Mitigation and C (OCMC), in
coordination with NYSDOT. Existing ITS equipment at the appreaches and
toll plaza will be mai phase and
traffic crossing at the bridge will not be adversely impacted

Maintenance and Protection of Traffic may consist of lane closures, on/off
ramp closures and detour plans reviewed and approved by QCMG to facilitate
the necessary construction operations of the project.

Project Cost Estimates:
* Lane Conirol Signals
+ VMS&CMS
+ CCTV Cameras

The engineer's estimate for the project's equipment, construction and system
integration is currently approx $ 1.7 Million. This estimate is for the ITS

subsystems that will be installed by MTA B&T. It doesn't include those to be
installed by NYSDOT (2 VMS and 1 CMS) for MTA B&T use, as part of the
‘VN-03 project.

Operations and Maintenance Costs:

The cost estimate for Operation and of the ITS

(VMS/CMS, CCTV and LCS) Is approximately $20,000/vear. This includes
preventive maintenance for the CCTV cameras and VMS in particular. The
estimate also takes into i the cost p y with
possible lane closures and operations during maintenance.

6. Applicable ITS Standards and Test Procedures

8.1 Standards and Protocols:

As a key participant in the ITS Architecture development effort both in the
Regional and NYC-Sub-Regional ITS Architectures, MTA B&T fully supports
the growth and strengthening of these agreements, and strives to implement
applicable standards to the extent possible. As a result, it continues to strive
in transitioning its old legacy ITS systems into open standards, which will
make it easier to interface both intemally and externally with regional agency
systems. For instance, the old VMS signs are being replaced with NTCIP
compliant systems. The CCTV cameras are also standard.

However, the lane controllers will be operated as a stand-alone system and
will not be connected or interface with an ITS device or subsystem. As a
result, communications and inter-operability related issues will not arise with
these systems.

Applicable NTCIP Standards

Documen | Document Title Involved
t Number

NTCIP Simple Transportation Management Framework (STMF)
1101

NTCIP Octef Encoding Rules (OER)
1102

NTCIP Gilobal Object Definitions
1201

NTCIP Object Definitions for Dynamic Message Signs (DMS)
1203

NTCIP Object Definitions for Closed Circuit Television (CCTV)
1205 Camera Control

NTCIP Object Definitions for Closed Circuit Television (CCTV)
1908 Qwitrhina

NTCIP Point to Multi Point Protocol (PMPP) Using RS-232 Sub
2101 network Profile

NTCIP Point-to-Point Protocol (PPP) Over RS-232 Sub network Profile
2103

NTCIP Transportation Transport Profile ("NULL" Transport Profile)
2201

NTCIP Intemnet (TCIP/IP and UDP/IP) Transport Profile
2202

NTCIP Simple Transporiation Management Framework (STMF)
2301 Application Profile

NTCIP Application Profile for XML in ITS Center to Center
2306 Communications

8.2 NTCIP & System Acceptance Testing

MTA B&T adheres to rigorous festing procedures and processes during
pr , design, ion and of its technology devices,
systems and subsystems in the ITS Implementation Program. An all rounded
hardware/software and communications testing is carried out before a project
is declared completed and systems are accepted by the Authority. This will
apply to the three subsystems VMS, CCTV & Lane Control Signals

The VMS will be thoroughly tested in separate phases for factory and field
performances, before deployment and integration. Finally, a full end-to-end
test with limited operation and will also be i

hardware/software and communications tests) with the ATMS at the facility
operation centers, before they are officially accepted or their warranty expires

The same process applies to the CCTV cameras as well. The Lane Control
Signals will also undergo a rigorous testing process. As part of the planning
and design phases of the project, a detailed Systems Acceptance Test Plan
will be prepared for testing these ITS Subsystems and devices.

8.2.1 NTCIP Testing

The contract (PS&E - provide details r

regarding NTCIP testing and compliance, including relevant Management
Information Base (MIB) requirements. The contractor will test the ITS devices
and demonstrate compliance with the NTCIP requirements

8.2.2 System Acceptance Testing (SAT)

The VMS manufacturer will have to submit a NTCIP fest plan a minimum of
90 days prior to NTCIP acceptance testing. This NTCIP acceptance Test
Plan must be submitted and test be conducted in accordance with the
NTCIP test plan submissions and SAT requirements, which will be laid out
in the design specs and contract documents.




7. Operations and Management

9.1 Concept of Operations - O&M

As detailed above (Section 6.2), the concept of operations for this project will
be coordinated in all areas between the two regional agencies, in particular
traveler information postings, lane closures, operations and maintenance. An
agreement will be made between the MTA B&T (the owner of the ITS
Subsystems) and NYSDOT (the owner of the jurisdiction where the ITS
Subsystems will be installed) on how fo operate and maintain the systems
including in times of emergency.

Design, Installation, Testing and Verification process:

The design for the MTA B&T VN-03 project. which incorporates the VN-SIE
ITS Subsystems . Is currently 100%. The final design
will include comments from NYSDOT, Region 11 Engineers, who are
responsible for the SIE app upgrade. C is o
startin 2012.

The technologies behind the field equipment being proposed under this
project's detailed design have previously received verification through other
successful regional ITS projects already in-place, where such systems have
satisfied the region's unique functional requirements. The CCTV and VMS
subsystems in this project are similar fo what are already in place at the other
MTA BA&T facilities. The Lane Confrol Signals (LCS) have also been
operational at the Verrazano-Narrows Bridge for many years.

Nonetheless, ITS standards and testing procedures will be continually
identified by the MTA B&T ITS project and will be specified in its PS&E to be
applied during its construction phase. Previous sections of this report present
the selection of ITS , ing NTCIP icati
standards, and system testing procedures, which consist of pre-installation
testing, factory/manufacturer testing, stand-alone assembly testing, group site
verification testing, subsystem integration testing and finally, the sysiem
acceptance test.

Case Study 3
Long Island Expy & Brookly Queens Expy
Travel Time Systems
(Transmit Expansion)




Case Study 3:
LIE & BOQE Travel Time Systems

= Project Objective:

e Expansion of the Transmit system
along Long Island Expressway and
Brooklyn Queens Expressway

s PSEAR Report Status:
o Get this from Raj.
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February 3, 2012
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1. Portions of Architecture Being Implemented

21 Portions of the Regional ITS Architecture Being Implemented

The Western Queens & Brooklyn Sub Regional ATMS is a transportation management project
focused on the installation of the vehicles tag readers and the travel time signs to supplement
existing tag readers and variable message signs (VMS). The equipment will be integrated into the
existing central software system located at the New York City Joint Transportation Management
Center (JTMC). Modification of the central system is not part of this project. The table below
identifies the regional ITS architecture elements being implemented as part of the project.

Table 1. Transmit Expansion Project Elements

Project ITS Elements NYC Sub Regional ITS National ITS Architecture
Architecture Elements Subsystem

Central System (existing) New York City JTMC Traffic Management
Emergency Management
Transmit detectors NYSDOT REGION 11 Field Roadway Subsystem
Equipment
Travel Time signs NYSDOT REGION 11 Field Roadway Subsystem
Equipment

1. Portion of Architecture Being Implemented

Transmit Expansion
February 3, 2012

2.1.1 Customized Market Package Analysis

The table below maps the project elements to the NYC Sub Regional ITS Architecture customized
market packages. Specifically, the table contains all of the market packages that contain the New
York City, NYSDOT R10, PANYNJ, JTMC and the NYSDOT R11 Field Equipment elements. The
rows shown in bold indicate the customized market package models relevant functionality that
relates to the TTS project.

Table 2. Customized Market Package Analysis Results

Market Package Market Package Name
ATMS01 Network Surveillance
ATMS02 Probe Surveillance
ATMS03 Surface Street Control
ATMS04 Freeway Control
ATMS06 Traffic Information Di ination
ATMSO07 Regional Traffic Control
MCO03 Road Weather Data Collection

** Bold indicates in project

The figures on the following pages (Figures 3,4 and 5) show the relevant portions of the customized
market packages and architecture flows. The gray boxes indicate the portions of the market
packages that do not apply to the project. In addition, dotted lines between ITS elements indicate




1. Portion of Architecture Being Implemented
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2. Participating Agencies’ Roles and Responsibilities

2.2 Participating Agencies- Roles and Responsibilities (Concept of Operations)

TTS project is proposed to supplement existing network surveillance equipment constructed or proposed by
NYSDOT R11. R10, NYC DOT and MTA B&T. Sharing and coordinating of network information with
MTA B&T and R10 is important as these corridors connect to their facilities.

The surveillance equipments installed along R11 highways such as radars. vehicle classification detectors and
cameras provide reliable information regarding spot speed and lane occupancy. The information acquired by
the devices is not sufficient for the accurate travel time estimation.

R11 strives to install E Z pass detectors on all major interstate highways and traffic generation points, like
area Airports and sport complexes to provided travel time information benefiting significant number of the
traveling public. The project equipments will allow generating a corridor flow map for NY 511 system.

Data collected by proposed equipments will be sent to the JTMC. for real time trave] time estimation. and
raw or processed data will be shared with all participating agencies in particular NYCDOT. R10 & MTA
Bridges & Tunnels. Sharing information with the aforementioned agencies would be beneficial as

Island Expressway is the major connector between NYC and Nassau & Suffolk Counties. as well as to New
England. through Long Island bound bridges

Additionally collected data will be archived and analyzed to determine long time traffic trends and provide O-
D matrix. A coordination effort with other agencies by Traffic Engineering & Safety and ITS Squad of
NYSDOT. R11 under this project includes:

<+ Meetings held on September 9, 2010 & June 14, 2011, had facilitated this project’s coordination between
K10 & NYC DOT.

» NYSDOT R11 is in continuous coordination with TRANSCOM agencies (particularly for this project )
of NYCDOT. MTA B&T. PA NYNJ and downstate Regions. fo evaluate the effectiveness of the real
time travel time information and to further develop region-wide system in order to provide seamless
travel time information to the regional travelers.

Providing NYCDOT. R10. MTA Bridges & Tumnels and other metropolitan agencies with ADP, Pre-
PS&E and PS&E level contract plans for their reference in the on-going coordination effort

The ITS Elements of NYSDOT R11 Field Equipment as identified in the project and in the NYC Sub
Regional ITS Aschitecture, will be jointly operated and managed by NYSDOT and NYCDOT. Under
this project. additional field equi will be i d into the existing New York City JTMC.




3. Functional Reguirements

25  Requirements Definition

The functional requirements defined in this analysis report were derived from the information
contained in the NYC Sub Regional ITS Architecture. Requirements for four ITS elements are
defined below as follows:

NYSDOT Field Equipment -Sensors
NYSDOT Field Equipment - Travel Time Signs
New York City JTMC (Informational Only)
TRANSCOM RA Servers (Informational Only)

The requirements were developed as follows:

1) For each TS elemenl, speciic equpmenl packages (high level funclional area

requirements) were extracted and listed below. The applicable equipment packages for
each ITS element are identified in the NYG Sub Regional ITS Architecture. The equipment
package definitions were customized (the text re-written) to match the project needs.
For each equipment package, the process specifications from the National ITS Architecture
were identified and the process specification kept (if it applied to the project needs) or
removed (where the process specificaion did not apply). The process specifications
represent more detailed (but still high-level) functional requirements for the ITS element
given the role of the TS element within the project context. The process specifications, like
functional requirements, defined what actions or activities the ITS element must perform to
satisfy the project needs.

221 ITS Element: NYSDOT Field Equipment (Sensors)
Equipment Package — Roadway Basic Surveillance

This equipment package provides the capabilities to monitor traffic flow on major freeways and
monitor road eonditions using fixed equipment such as vehicle sensor technologies and GCTV
cameras.

2.2.1.1.1 Process Specification — Process Traffic Sensor Data (ID: 1.1.1.1)

This process shall be responsible for collecting traffic sensor data. This data shall include traffic
parameters such as speed, volume and travel lane occupancy, as well as video images of the
traffic. The process shall provide sensor status and fault indications. Where any of the data is
provided in analog form, the process shall be responsible for converting it into digital form and
calibrating. The converted data shall be sent o ofher processes for distribution, further analysis and
storage.

4. Alternative System Configuration and
Technology Options

2.3 Analysis of Alternate System Configurations and Technology Options

As this project is an expansion of the ITS systems for transportation management, a number of
hnology choices, communications and technical designs of the ITS implementation will be
inherited from the existing implementation. This includes:

1. Functional compatibility of new transmit equipment with previously constructed transmit
equipment. Communication between new and existing equipment will be compatible with
approved NTCIP protocol specifications.

. Design of communications including: fiber, wireless, and a selection of network equipment
(.., modems, Ethemet icatic i mi and fiber communications
equipment) and communications protocols. To maintain compatibility with the existing
system, fiber communications will be used between the existing central system and new
field elements.




5. Procurement Options

24 Procurement Options

TTS project is identified in the Region’s Transportation Improvement Program and New York State
DOT's Capital Plan._TTS project scheduled for Seplembar 2012 letting has not been defined as a
significant project. The design, will follow
NYSDOT's confract adminisiration procedures,

The TTS Construction Schedule:
Project letting is scheduled for September 2012, with construction duration 18 months.
241 System Integration and Life Cycle Costs
The total estimated construction cost of TTS pr\zjemwir)mludlng systsm inograton s $2 milion,

The annual cost of operation and
from ITS Maintenance coniracts let by R11.

Total Project Cost

The following comprises the field elements to be constructed and integrated into the existing central
system under this project:

o Six (6) EZ-Pass Transmit Antennas sites.
«  One (1) Travel Time Signs

System Integration
The system integration component of the project is $15,000, broken down as follows
« Materials (shop drawings and materials): $5,000
«  Equipment (test equipment, equipment rental): $0 (cost included under various pay items)
«  Labor (project management, electrician and laborer): $10,000
No additional cost of operation is expected due to additional equipment added under TTS project.

Cost of Maintenance

The annual maintenance cost for this project is composed of a ceniral software / control center
a field and a The

cost avsotiated wih It Coflil canles bUMinG) atsocalod eoument dd soflwae. woukl not
increase significantly, when this project is brought online.

Table 4 provides the maintenance cost estimate for this project. The estimated number of spares is
based on the equipment quantities listed in Section 2.4

Table 4. Annual Mai Cost Estimate

DESCRIPTIONS
1. THREE (3] MAINTENANCE TECHNICIANS AND VEHICLE FOR TWELVE (172) DAYS
2_ANNUAL COST OF SPARE EQUIPMENT
3 SPARE HARDWARE REQUIRED FOR MAINTENANCE.
TOTAL ANNUAL MAINTENANCE COST

6. Applicable ITS Standards and Test Procedures

Project Systems Engineering Analysis
nsmit Expansion
February 3, 2012

Table 5. List of ITS C

Document Number | NTCIP 9001 v03.02, Oclober 2002

Document Title Involved

NTCIP 1101 Simple Transportation Management Framework (STMF)
NTCIP 1201 Global Object Definitions

NTCIP 2101 Point to Multi Point Protocol (PMPP) Using RS-232 Sub network Profile
NTCIP 2103 Point-to-Point Protocol (PPP) Over RS-232 Sub network Profile

NTCIP 2201 Transportation Transport Profile ("NULL™ Transport Profile}

NTCIP 2202 Internet (TCIP/IP and UDP/IP) Transport Profile

NTCIP 2301 Simple Transp (STMF) Appli Profile

225 System Testing

To accomplish system testing of the ITS elements, the following types of tests will be required for
each unit of equipment furnished:

1. Design Approval Tests
2. Py i

ests ications network)
3. System Acceptance Test

The tests outlined above are test identified for ITS systems that will be specified in the PSRE. Other
tests appncame to a specific type of equipment are specified in their special specifications

The three testing categories mentioned above form an overall festing philosophy and are described
in the following paragraphs. The individual specifications may provide more defailed requirements
and supersede these special provisions. The Contractor shall be responsible for developing
detailed test procedures for each type of and for the specified

test to verify satisfactory operation of the equipment. The test procedures shall be submitted to the
Engineer for approval prior to the tests. Only approved test procedures shall be used for the test.
Unless otherwise specified, a minimum of fifteen (15) days shall be allowed for the Engineer's
review and approval of the test procedures

Unless otherwise specified, the Engineer shall be notified in writing a minimum of ten (10) days in
advance of the time when these tests are to be conducted. The results of each test shall be
compared with the requirements specified herein. Failure to conform to the requirements of any test
shall be deemed as a defect, and equipment shall be subject to rejection by the engineer. Rejected
equipment by be offered again for retest provided all non-compliance’s have been corrected and
retested by the Contractor and evidence thereof submitted to the Engineer.

The tests on one type of equipment must be completed within five (5) days and any delays in
performing all these tests will result in the Contractor paying the additional costs of providing the
Engineer’s representatives for the additional testing




7. Operations and Management

242 Procedures and Resources for TS O&M

The project’s ITS elements will be integrated into the exiting New York City JTMC, which operates
and manages the existing ITS infrastructure in R11. No additional operations and management
resources will be required by this project. The existing NYSDOT resources will also be uilized to
maintain the additional ITS elements provided under this project

243 IT Support

The “IEN", (Information Exchange Network) and “WTA", (Winter Travel Advisory) are both part of
the R11 ATMS, maintained by in-house IT staff. When problems with these systems occur, JTMC
will notify the Department's "HELP DESK" who will generate a trouble ticket to initiate an
investigation of the problem  These systems are a part of the Regional System Architecture and
are used on a 24/7 basis and are fully supported by the State’s IT Division with Help Desk

Currently, there is one workstation located at the JTMC for the statewide IEN, where information
related to incidents and emergencies are entered. This incident information is then formatied and
reported to the general public thru the CARS network. Associated with the IEN system is another
reporting network called the "WTA" which is used mainly during the colder months by the
Department to report information related o adverse weather conditions that may impact the
traveling public. These reporting networks are directly related to the SMARTS System at JTMC and
used routinely by JTMC operators in carrying out their daily activities

SMARTS software is currently being developed and will ulimately integrate these systems to the
Region's ATMS. At this time the SMARTS software and associated hardware is supported by those
Consultants developing it on a 247 basis by means of a series of supplemental agreements. In
general, off the shelf software is used as much as possible with custom development limited to ITS
functionality. However, the State’s IT Division is reviewing and approving the procurement of
equipment and miscellaneous software for use with the SMARTS software.

Case Study 4:
Managed Use Lane Study
(Interactive Walkthrough)




Project Overview

MUL Study Elements

* A multi-agency collaborative effort‘ to:

— Develop a toolbox of MUL strategies to proactively improve
movement of people and goods on selected expressways and
arterial corridors in and adjacent to New York City;

— Apply state-of-the-art technologies and management
techniques to maximize the use of the existing arterial system in
and adjacent to NYC;

— Develop strategies that coordinate with and support regional
mobility and congestion management plans

* Initial focus has changed to a two to five year horizon

ITS Elements
SFLECTED LIE MUL STRATESY

Extension of Existing AM Peak Period Contra-Flow Lane,
58th Street to 99t" Street
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