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What is an ITS Architecture

A plan for the , ,and of
Intelligent Transportation Systems in a state or region

The plan includes : : : , and
agencies

The plan should be in developed in with other

including the TxDOT Houston TSMO
Program Plan, local ITS plans, and the H-GAC Regional
Transportation Plan
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Why an ITS Architecture is Important?

All transportation projects that incorporate ITS elements and
are funded through the Highway Trust Fund must conform
with an ITS Architecture

An ITS Architectures can also...

* Assist with concept development and design of ITS projects

* Ensure regional interoperability

* Support future grant and other funding opportunities
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Project Goals

H-GAC ITS ARCHITECTURE AND WEBSITE UPDATE

1 Update the existing H-GAC Regional ITS Architecture to the current 6. Meet with all eight counties and in the region (and cities) to verify
National ITS Architecture (Version 9.2) existing inventory and obtain plans for new ITS, signals, TMCs, and other

2 Develop an ITS inventory software analysis tool that will assist in deployments to be Implemented over the next seven years

transportation project prioritization, benefit cost analysis, and 7 Meet with the TXDOT Houston and Beaumont Districts to inventory all
economic impact analysis existing ITS, signal, and tolling facilities and document their implementation

3 Update and advance the existing Transportation Systems Management plans for the next seven to 10 years

and Operations (TSMO) website g Determine which cities will potentially surpass 50,000 residents in the

4 Create a Geographic Information System (GIS) database of all ITS 2030 Census and meet with them to document their existing ITS and
' and signal fiber in the eight-county MPO signal inventories and implementation plans leading up to 2030
5 Develop a standard method for collecting inventories and implementation 9. Meet with all Toll Authorities in the MPO to inventory all existing ITS,

plans from each stakeholder agency signal, and tolling facilities and document the implementation plans for each

for the next seven to 10 years
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T
H-GAC ITS Architecture History

First Developed in 2003

Updated in 2010

Updated in 2017

Oversight Provided by H-GAC

Transportation Systems Management and Cu rrent U pd ate fO I 2025
Operations (TSMO) Subcommittee

Kimley»Horn



Stakeholder Agencies Interviewed

H-GAC Counties H-GAC Cities Regional and State Agencies
Brazoria Baytown Harris County Toll Road Authority
Chambers Galveston Harris County Transit
Fort Bend Houston Houston Metro
Galveston League City Port Freeport
Harris Missouri City Port Houston
Montgomery Pearland TxDOT Beaumont District
Waller Sugar Land TxDOT Houston District
The Woodlands Regional Transit Authority
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Regional ITS Architecture

YR ER KO

Commercial Vehicles (parking Availability, Signal Priority)
Data Management (Data Warehouse)
Maintenance and Construction (Closure Coordination and Information)

Parking Management (Regional Parking Information)

Public Safety (Signal Preemption, Safety Service Patrols, Evacuations)

Public Transportation (rransit Traveler information, Payment, Signal Priority)
Sustainable Travel (Hov Lanes, EV charging)

Traveler Information (sroadcast and Personal Information)

Traffic Management (surveiliance, Signals, Incidents, Railroad Crossings)

Vehicle Safety

Weather (Monitoring, Information Distribution)




HOUSTON-GALVESTON REGION B O e

Closed Circuit Television (CCTV) Cameras

K EY IT s I N F RAsT R u c T u R E Centralized Traffic Signal System

Comparative Travel Time Signs

Dynamic Message Signs (DMS)
A N D P Ro G RAM s Electronic Toll Collection

E Vehicle Signal P
Flood Monitoring
Freeway Safety Service Patrol
Railroad Detection and Nofification
Transit Signal Priority

REGIONAL INITIATIVES
® ConnectSmart (TxDOT Houston District) KEY
Existing System

CITY OF HOUSTON - TRANSIT ITS INFRASTRUCTURE
*« TMC Transit Operations Center (TOC)
* CCTV Cameras Automated Fare Payment

* Centralized Traffic Signal Automated Passenger Counters
Control System Montgomery

* DMS
* Emergency Vehicle Signal
Preemption

Bus Rapid Transit
Real-Time Traveler Information
Transit Signal Priority

Transit Vehicle Trackis
«  Flood Monitoring ransit Vehicle Tracking

* Railroad Detection and
Notification

« Transit Signal Priority CITY OF BAYTOWN
. TMC
« CCTV Cameras
Fort Bend *  Cenfralized Traffic Signal
MISSOURI CITY Control System
+ TMC

g oo CITY OF GALVESTON
Canralized Troffie Signel

Control System ¢ CCTV Cameras
*« DMS . ntralized Traff

CITY OF SUGAR LAND

e LEAGUE CITY
CCTV Cameras A
Centralized Traffic Signal N PP AT AR iy ¢
£ « TMC ¢ CCTV Cameras
Control System
i 3 * CCTV Cameras * Centralized Traffic Signal
Emergency Vehicle Signal
B o *  Cenfralized Traffic Signal Control System
Flood Monitoring Control System Emergency Vehicle Signal |
A Emergency Vehicle Signal Preemption
Presmption
TXDOT HOUSTON DISTRICT ¢ Emergency Vehicle Signal * Automated Passenger Counters HARRIS COUNTY
e TMC Preemption * On-Board CCTV Cameras * TMC
« ¢ CCTV Cameras * Truck Parking Availability Systems « Real-Time Traveler Information + CCTV Cameras
/ - * Comparative Travel Time Signs * Transit Signal Priority *  Cenfralized Traffic Signal Confrol 1
. * Centralized Traffic Signal System HOUSTON METRO * Transit Vehicle Tracking System
f " . DMS « TOC * Emergency Vehicle Signal
..' *  Electronic Toll Collection * Automated Fare Payment WOODLANDS REGIONAL Preemption |
Emergency Vehicle Signal * Automated Passenger Counters TRANSIT AUTHORITY * dM C .
Preemption ¢ On-Board CCTV Cameras STOC * MAP Safety Service Patrol 4 l
!+ Ramp Metering * Real-Time Traveler Information * Automated Fare Payment 2 Roilroad.DeOedion and .
* Transit Signal Priority *  Automated Passenger Counters Nofification
TXDOT BEAUMONT DISTRICT  Transit Vehicle Tracking * On-Board CCTV Cameras y
.« TMC + Real-Time Traveler Information :gg:LﬁN'GAWESTON bt A
« CCTV Cameras HARRIS COUNTY TRANSIT * Transit Signal Priority G N P
©+ Centralized Traffic Signal System = TOC « Transit Vehicle Tracking oW and o Sately service Fairo Y
« DMS * Avutomated Fare Payment d
% ! N —~ /
< ’ <~ N
] . N ) .
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Regional ITS Needs

Primary ITS

Needs Areas

Based on Stakeholder
Interviews and

Workshops Traffic Management

@ Data Management
Public Transportation
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REGIONAL ITS NEEDS

Commercial Vehicle Operations

Deploy freight signal priority
Provide truck drivers with parking information and availability

Data and Information Management

Develop data sharing agreements and expand data sharing capabilities
Improve utilization of data through dashboards, notification, and automation
Develop CCTV camera sharing network to share live video feeds
Expand fiber communications network
Share fiber network where appropriate

Parking Management

-
Re g I o n a I I I s Provide parking availability information for vehicles

Public Safety

N eed s Expand emergency vehicle preemption

Public Transportation

Install transit signal priority
Develop a regional transit fare application

Traffic Management

Improve traffic signal timing and coordination between jurisdictions
Expand the CCTV camera network
Expand the DMS network (Including color and arterial DMS)
Deploy railroad monitoring system that provides notification of blockages
Deploy wrong-way driving detection and alert systems
Improve traffic incident management

Weather

Deploy road weather information systems (RWIS) for flood monitoring




T
Regional ITS Service Packages

ITS service packages represent slices of the ITS architecture that map out
specific services that ITS can provide

National ITS Architecture includes 150 ITS service packages

Examples include

» Infrastructure-Based Traffic Surveillance

» Transit Signal Priority

» Traffic Information Dissemination

» Wrong-Way Vehicle Detection and Warning

H-GAC ITS Architecture Plan Update includes 58 ITS service packages
H-GAC ITS Architecture includes

e Customized ITS service packages for TXDOT Houston, TxDOT Beaumont, Harris County, HCTRA, City
of Houston, and Transit Agencies within the Region

* Local Agency placeholder used for most municipal and county agencies
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T
Regional ITS Service Package Priority

@ Traveler Information

= PT01 Transit Vehicle Tracking and Personal Mobility

8
Public Transportation Sustainable Travel

@ Parking Management

== PI0L Parking Space

Commercial Vehicle

Operations =— 5TO6 HOV/HOT Lane

Management

Traffic Management

mm===  High Priority
Management e T|01 Broadcast Traveler

Information

m— CVO05 Commercial Vehicle
Parking

s PT02 Transit Fixed-Route
Operations

e P03 Parking Electronic Medium Priority

Payment m— T102 Personalized Traveler

©

CVO06 Freight Signal Priority

Data Management

PMOZ2 Smart Park and Ride
System

e FT03 Dynamic Transit
Operations

= PT04 Transit Fare Collection

e TIWIOL INfrastructure-Based
Traffic Surveillance

e TIVI03 Traffic Signal Control

Information

— TI07 In-Vehicle Signage

@U‘ehicle Safety

e P04 Regional Parking Management I
s DMI01 TS Data Warehouse Management ) ) reic MR )
= PT05 Transit Security TIOS Traffic Information V0B Queue Warning
e P0G Loading Zone . A
s DMO2 Performance Managementg s PTO8 Transit Traveler Dissemination = V517 Automated Vehicle
Monitoring . i
Information —— TMO7 Regional Traffic Qesstan
A, s wF S Management V507 Road Weathar Motorist
; ' = PT02 Transit Signal Priori
@ Maintenance and Public Safety £ & M08 Traffic Incident Alert Warning
Construction e P501 Emergency Call-Taking ::::a;Lar:selitHEEt Management System V509 Reduced Speed Zone
ST e T and Dispatch - TM10 Electranic Toll Warning / Lane Closure
Management e P502 Emergency Response PTO7 Transit Passenger Collection
T —— TM325 Wrong Way Vehicl ) Weather
[ C08 Maintenance and = P503 Emergency Vehicle _ sells ? it
EENCY . .
Construction Activity B PT11 Transit Pedestrian Detection and Warning m— WX01 Weather Data
Coordination ; | Indication TMO4 Connected Vehicle Edlzar
e P503 Roadway Service Patrols : .
MCO5 Roadway Maintenance A e | frafmc Signal System — WEather Il?fqi:mat-lcn
and Construction m—— P510 Wide-Area Alert Coordination TM13 Standard Railroad Processing and Distribution
Grade Crossin
MCO1 Maintenance and = P513 Evacuation and Reentry ¢ m}(ﬂ&'. b
Construction Vehicle and LUEIERIELE TMI8 Reversible Lane e
i i Management
Equipment Tracking P512 Disaster Response and
m— TM17 Speed Waming and
e WMICO02 Maintenance and 0 Enforcement

Construction Vehicle
Maintenance

P514 Disaster Traveler
Information

e TI120 Variable Speed Limits

. TI124 Tunnel Management

=== | OW Priority
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National ITS Architecture Service Package
TMO1 Infrastructure-Based Traffic Surveillance

Other ITS Roadway

. Equipment
. 2C) road network conditions,
Transportation O <2¢ .| Traffic Management
Information Center e (2C) traffic images + Center . L
traffic image meta data (2A) traffic detector coordination +
video surveillance coordination +
passive vehicle monitoring coordination
(2B) passive vehicle
CH q
traffic operator input monitoring control g s H_DEIdWEI‘y" vehicle characteristics Vehicle
Traffic Operations > : i . Equipment < Characteristics
(2B) passive vehicle ,
& Personnel < traffic operator data L« monitoring data '
. (2B] traffic detector control > ) communications . .
TMC Passive Ruadway Passive Eigr'lﬂture L] BﬂSIC VEhIC'E
Suwei“a nce q sz} tra H:ic de‘tEC‘tDr data Mﬂnitﬂring
{2B) video surveillance mmmL
TMC Basic ! Roadway Basic T T
Surveillance (2B) traffic images + Surveillance (”---The signature may emanate from
traffic image meta data ~ any/all comm devices on board the

hicle, including persocnal devic

TMO1: Infrastructure-Based Traffic Surveillance

7 Physical Mar17, 2022 MAT
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H-GAC ITS Architecture Service Package
TMOG6 Traffic Information Dissemination — TxDOT Houston District

TxDOT Houston District Local Broadcast Media

TxDOT Houston Information Center

raffic control information
raffic image meta data
traffic images

-
L truacl network conditions

raffic image meta data
traffic image
traffic information for media

TxDOT Houston District
TxDOT Houston TMC

Ble 0 on LU
TxDOT Houston Maintenance and
Construction

City of Houston
City of Houston DMS3

L troadway dynamic signage data

roadway dynamic signage status

—

road network condition

traffic image meta data
traffic images

Idriuer information

Driver

Existing
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H-GAC ITS Architecture Service Package
TMO6 Traffic Information Dissemination — Local Agencies

Local Agencies Local Broadcast Media
Local Agencies Information Center

FEF ¥

vt “road network conditions - -----semmsessem e R
i traffic control information--------------s----somnnominoooos Co

D raffic image meta data----------------ssomoooooooonoooon Con

“raffic images - oo mme e SR P

¢ 1t craffic image meta data---------------oo--oo--- S

P11 wtrafficimages oot es s b
i 1 1 ctrafficinformation for media------------------- '

Local Agencies
Local Agencies TMC

Local Agencies
Local Agencies Public Safety
Dispatch/EOCC

Local Agencies
Local Agencies DMS

35 R R
¢ 1 “road network conditiong:----s-ssmemseesese o 1
i “traffic image meta data =-----r--oreomreememneed I R
“raffic images------smeressomoemessoemenonneeoeed b Co
{111 irpadway dynamic signage data-------S |
i1 ¢ troadway dynamic signage status ----------- '
r road network condition s ----------msmmmmemn s o SR
' ctraffic image meta data--------------omoomomosoooooooooooooo oo o
b1 cdraffic images - oo me e : :
b ~driver information
;
Local Agencies Driver
Local Agencies Maintenance and
Construction

_______________________ Kimley»Horn



T
Regional ITS Service Packages

Commercial Vehicle Operations (2)

Summary of NEW i
ITS Service @Data Management(l) |
Packages In the 2025 * DMO2 Performance Monitoring

@ Maintenance and Construction (1)

H'GAC Reg IOna| ITS * MCO02 Maintenance and Construction Vehicle Maintenance
Architecture @ Parking Management (3)

*  PMO02 Smart Park and Ride System

. * PMO04 Regional Parking Management
17 NeW SerVICe PaCkageS * PMO6 Loading Zone Management

Sustainable Travel (1)

* ST06 HOV/HOT Lane Management

@ Traffic Management (4)
*  TMO4 Connected Vehicle Traffic Signal System
*  TM20 Variable Speed Limits
*  TM24 Tunnel Management
* TM25 Wrong Way Vehicle Detection

Traveler Information and Personal Mobility (1)
* TIO7 In-Vehicle Signage

@ Vehicle Safety (4)

VS07 Road Weather Motorist Alert and Warning
VS08 Queue Warning
VS09 Reduced Speed Zone Warning / Lane Closure

VS17 Automated Vehicle Operations K|mley ))) Horn




Recommendations

Project Deployments

1. Expand CCTV Camera and DMS Coverage on Freeways and Arterials
Develop Regional CCTV Camera Video Sharing System

Deploy Railroad Crossing Detection and Notification Systems
Develop Regional Transit Rider Application

S e

Expand Fiber Optic Communication Network

Operations and Staffing

6. Improve Signal Timing on Arterials and Across Jurisdictional
Boundaries

7. Automate Operational Capabilities (Includes Data Sharing)
8. Increase Staffing for ITS

Kimley»Horn
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TS
Communications Scan

City of Pearland Case Study
Documented
Existing am_i Planne_d » Found fiber to be the most beneficial and reliable form of
Fiber Optic communications
Communications in + Reliability of 14-year period
the H-GAC Reglon » Underground fiber — Three incidents of damage
» Above ground fiber — Six incidents of damage
Examined ITS * Perioritized installing fiber conduit with all roadway
Communications construction projects
- » Cost effective to do concurrently
OpthﬂS » Additional fiber strands installed
» Allowed for more redundancy in system
(_;re_ated GIS Map of « Available for all city departments
Existing and Plan_ned « Credited much of the success to relationship of
Fiber Engineering and Public Works Department with IT
Department
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Review of Current H-GAC ITS Project

ITS PrOjECt Selection and Ranking
seleCtlo“ a“d Review of National Best Practices
Ra“king Used by Other MPOs

SyStem Recommendations for Revised Scoring

System for ITS Projects




Deliverables




OUSTON-GALVESTON AREA COUNCIL

T
ATION

SYSTEM
ARCHITECTURE
PLAN UPDATE

February 2025 * DRAFT

Houston-Galveston
Area Council

PROGRAMS & SERVICES

ABOUT H-GAC

CALENDAR

Serving today. Planning for tomorrow.

Learn More About H-GAC

Board of Directors

H-GAC ITS Arc

ITS Architecture Main

Please complete the following
(H-GAC) ITS Architecture Plan.|
accepted changes will be kept
Architecture Plan during the nd

Contact Information
Agency
Agency Contact Person
Street Address
City
State, Zip Code
Telephone
E-Mail

Change Information
Please indicate the type of chany

O Administrative Change
in the ITS Architecture A

Examples Include: Cha

o

Functional Change — Sil
one agency in the ITS A
Examples Include: Addi
existing ITS service pac|

o

Functional Change ~ M
the potential to impact rf
Examples Include: Addi
existing ITS service pa|
coordination between th

o

Project Change — Additi

o Other:

Submittal

Please submit ITS Architecture
Houston-Galveston Area Coung|
3555 Timmons Lane

Houston, TX 77027

E-mail: stephen keen@h-gac.cq

Advisory Committees

FUNDING OPPORTUNITIES & RESOURCES

Regional Directory

J 713-627-3200

Careers | Contact Us

H-GAC FINANCES

H-GAC Finances

H-GAC ITS Architecture Plan

ITS Architecture Maintenance Form

Question 1
Describe the requested change to the
ITS Architecture Plan.

Question 2
Are any of the ITS Architecture Plan ITS
service packages impacted by the
proposed change?

Question 2A
List all IS service packages impacted
by the proposed change.

Question 28
Include a copy of the ITS service
packages diagrams for all IS service
packages impacted by the proposed
change. Mark any proposed
modifications to the ITS service
packages requested. Add any additional
notes on proposed changes in this
section.

Question 3

Does the proposed change impact any
stakeholder agencies other than the
agency completing this form?

Question 3A

Identify the stakeholder agencies
impacted by the change and a contact
person for each agency.

Question 38
Describe the coordination that has
occurred with the stakeholder agencies
and the results of the coordination?

O Yes: Please complete Questions 2A and 28

O No: Please proceed to Question 3

O Unknown: Please coordinate with H-GAC to determine impacts of the
change to the ITS Architecture Plan

O Yes: Please complete Questions 3A and 38

O No: Form is complete

O Unknown: Please coordinate with H-GAC to determine impacts of
change to other agencies in the TS Architecture Plan

H-GAC ITS Architecture Maintenance Form

00000

PROCUREMENT & SOLICITATIONS

Revised ITS Architecture

with

Interactive ITS Architecture
and

Training Videos

Careers

Kimley»Horn




Contacts

H-GAC
Stephen Keen
stephen.keen@h-gac.com

Francis Rodriguez
francis.rodriguez@h-gac.com

Jamila Owens
jamila.owens@h-gac.com

Kimley-Horn (Project Consultant)
Tom Fowler
thomas.fowler@kimley-horn.com

Mark Conway
mark.conway@kimley-horn.com

Emma Brockman
emma.brockman@kimley-horn.com
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