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WELCOME AND

INTRODUCTIONS !



Introductions

Name
Organization/Role(s)
Previous ITS architecture experience
Workshop expectations




Workshop Outcomes

1. Better understand VA ITS Planning and
Development

2. Review stakeholder needs survey results

3. Capture region’s transportation/ITS
needs

4. Review your ITS architecture and identify
gaps



Workshop Agenda

« Welcome and Introductions

 ITS Planning and Development

o Stakeholder Needs Survey Result
 Transportation/ITS Needs Breakout Groups
e Lunch

 Needs Breakout Groups Recap

 Using ITS Architecture Presentation

« ldentify Gaps and Suggested Architecture
Changes

« Wrap-Up




Announcements

Sign-in sheet
Workbook

Administrative and safety
announcements




ITS PLANNING AND

DEVELOPMENT !
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........ more congestion, longer commutes, and

missed economic opportunities.....That trend must

})
be reversed and this is the time to do It.

Governor Bob McDonnell




Congestion Costs and Issues

Congestion Costs and Issues

e About $200 billion in freight ¢ Incident lane blockage:

The Sources of Congestion:

40% Bottlenecks

25% Traffic Incidents
15% Bad Weather

10% Work Zones

5% Poor Signal Timing
5% Special Events/Other
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bottlenecks

Depending on the product
carried, congestion adds
between $25 and $200 per hour
to freight costs

Average annual cost of
congestion per traveler: $794

4 billion hours wasted waiting in
traffic jams

2 billion gallons of fuel wasted in
traffic jams

Greatest concentration of con-
gestion is along critical urban
transportation corridors that link
residential and commercial/-
business nodes

Between 1980 and 1999, high-
way-route miles in the US
increased 1.5% while vehicle
miles traveled increased 76%

¢ Each minute of lane blockage
creates 4 minutes of
congestion

¢ Blockage of one of three
freeway lanes reduces
capacity by 50%

¢ Blockage of two of three
freeway lanes reduces
capacity by 80%

¢ Work Zones:

¢ Average of one work zone
every 100 highway miles

¢ Average of one work zone
lane closure every 200
highway miles

* Average of 1,000+ fatalities
and 40,000 injuries in work
zone crashes




Weather Management Transportation Operations

Annual Emergency
Challenges in the
» United States

4 ¢ 400+ tropical storms, hurri-
canes, tornadoes, and
highway hazmat incidents,
requiring evacuations

Annual Transportation Im-
pacts from Severe Weather

e 1.5 million motor vehicle
crashes

e 800,000 injuries
* 7400 fatalities

® « $42 billion in costs (injuries, I
loss of life, property damage)
from weather-related crashes

¢ An extensive number of

* 500 million hours of delay localized incidents in the form
from fog, snow, and ice of winter weather, wildfires,

e 24% of all crashes occur in multi-vehicle crashes, and
adverse weather conditions security activities

o eiEalEr skl et i * 72-hour warning for hurricane
$3.4 billion to freight costs

annually evacuations
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In-Motion Adverse Weather Warning
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In-Venhicle Technology

Roadside Technology
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Integrated Vehicle Based Safety Systems (IVBSS)

Total Total Awareness Provided
Light?s’Zhicle Heavﬂ 'Eli'ru::k These illustrations show three types
Crashes Crgshes of prevalent crashes and the awareness
109 29% 40% 220/, provided to the driver by each safety system.
— - 1
‘) . E(m
10% ‘
21%

Vehicle to
Vehicle

Vehicl =¥ T 7 F
ot Lane-Change Coflision Warning
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Real Time Traveler Information Signage

S W Next Bus Display




Electronic Freight Management (EFM)

Electronic Freight
Management

Based on replication of initial
tests, results include:

® 12% reduction in total
shipment travel time

* 75% reduction in paper
work-entry labor per
shipment

* 12% improvement in data
accuracy

* 15% reduction in data-
entry errors

e 10% improvementin
customs-clearance
processing

International Trade Facts

VEHICLE ADVISORY

—= (Turn Speed Warning) e U.S. foreign trade rose from

$1.2 to $2.6 trillion between
TRUCK SPEED AND 1990 and 2003

B R IRelE] o i c ¢ ROLLOVER ADVISORY -
/ e [n 2007 over $3 billion in
-

goods moved into and out of
the country via freight
transport

* The volume of trade moved
on the U.S. transportation
system in 2020 is expected to
increase up to 70% from 1998
levels
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Commercial Vehicle Information System and Network
(CVISN)

Weigh-in-motion Sensors Electronic Toll Payment/
Vehicle tracking transponder




Dissemination of Traveler Information

Information
generated from...

Traffic sensors
Video cameras

Environment and
weather sensors

Incident detection
Highway service patrols

Public-safety response
centers

Private providers
Private vehicle probes

Transit bus probes
Transit vehicle AVL/GPS
Parking garage detectors

Disseminated to
the public via...

Variable message
signs

511 telephone
system

Terminal/station
systems

Highway advisory
radio

Internet websites
Television/radio
Kiosks

Mobile wireless
devices

Type of information
collected...

Traffic volumes
Traffic incidents
Speeds

Travel times

Transit schedule
Transit route updates
Weather

Roadway conditions
Emergency alerts
Special events
Parking availability
Construction activities




Strategic Approach to New Technology Deployments




Advancing VDOT’s Operations Program

Address Recurring and Non-Recurring Congestion

Approaches — Non-Pricing, Pricing, Context Sensitive
e Suite of Solutions - ATM, ICM, DMA, CV, Hybrid

 Candidate Multimodal Technology Applications
-66, 1-95, 1-64, 1-81

 Organizing Strategy: Network/Corridor Based

e SYOIP — Framework for Development & Delivery
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New Technology Deployment Framework

VDOT
Vision &

Strategic
Goals

TIGER I
Projects

ARRAII
Projects

ARRA
Projects

Conceptual
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OSD Vision for
Advancing
Operations Program

v .
US and International
Best Practices

v

Agency and University
Partnerships

<~

Develop
ITS/Operations
Projects (ConOps,
Arch, Sys Eng)

Candidate Multi-Modal Applications

OSD Operations Program

Active Traffic
Management

Integrated Corridor
Management

Dynamic Mohility
Applications

IntelliDrive

Security Applications

SYOIP for

Delivery

Desired Technology
Environment &

Operational Outcomes

Program-Level
Metrics/ Measures

Lessons Learned/
Benefits




Preparing Virginia roads for Dynamic Mobility

“The
Network”

Opportunity
— for Innovation
E-payment

» Real Time Network Data
Signal .Ph.ase and » Situation Relevant Information
Safety Timing \ 4

Messages

Instrumented Roadside

(Roadside Equipment, or
RSE)
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1-66: Haymarket to DC




1-66 Technology Corridor: Haymarket to DC

Project Objective — Application of ATM/ICM strategies to facilitate dynamic transportation network
management based on prevailing traffic conditions

Context — Very heavy vehicular traffic both east and west bound during on and off-peak periods — rated as
the 2" highest congested network in the Nation (TTI Mobility Rep)

Technology Applications - Active Traffic Management (ATM) and Enhanced Traveler Information
« Speed Harmonization: speed limits are dynamically changed based on observed traffic conditions

« Queue Warning: dynamic message signs inform travelers of approaching queues/bottlenecks
 Hard Shoulder Running: lane control signs manage the use of shoulders as a travel lane

ICM Nodal Information - Enhanced corridor-specific traveler information, such as real-time transit and
parking information, and travel times. Provide parking availability via dynamic message signs along |-66.
Park-and-ride lots to be retrofitted with advanced parking management system (APMS) which would
track parking space availability and communicate directly with the parking information signs

Dynamic Network Management - The provision of real-time transit information in tandem with real-time
traffic conditions would allow commuters to make informed modal choices based on prevailing traffic
conditions. Proposed enhanced corridor specific traveler information system would incorporate real-time
transit information from transit providers that operate along 1-66 into VA511

Connected Vehicle Test Bed - Outfit VDOT and transit vehicles with on-board equipment to support testing
of various Connected Vehicle technology application (pavement assessment, SPat, safety). Planned
deployment of Connected Vehicle roadside equipment (RSE) infrastructure
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Phase 1: MM 58 (US-50) to MM 65 (1-495) |-66 ATM Project Phasing
» Enhance existing shoulder running — operate based
on congestion levels rather than time schedule

* Lane and speed control signals over all lanes (1/2

mile spacing)

Merge control at US 50 eastbound ramp (EB I-66)

Queue warning signage

Expanded detection and CCTV

Replace older static regulatory signs and DMS -

shoulder and HOV lanes

Phase 3: MM 65 (I-495) to MM 74 (DC Line)

* Lane and speed control signals over all lanes (1/2
mile spacing)

* Queue warning signage

» Expanded detection and CCTV

» Merge control at Dulles Connector

Phase 2: MM 40 (US-15) to MM 58 (US-50)

 Lane and speed control signals over all lanes (1/2 mile
spacing)

* Queue warning signage

» Expanded detection and CCTV

* Replace older static regulatory signs and DMS —HOV lanes




1-66 ATM Project
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Project Limits

Mile Marker 40 (US-15) to Mile Marker 74.8 (DC Line)

ATM Applications

Enhanced Shoulder Lane Control

Dynamic Lane Management (Lane Tapers in advance of Closures,
HOV-2 Lane Status, Shoulder Lane Operations Status)

Queue Warning (due to congestion, incidents, weather, etc.)
Dynamic Ramp Metering and Merge Control
Speed Harmonization

Phasing

Phase 1: MM 58 (US-50) to MM 65 (1-495)
Phase 2: MM 40 (US-15) to MM 58 (US-50)
Phase 3: MM 65 (I-495) to MM 74 (DC Line)




Separate Lane and Queue Warning (similar to Washington State, Europe)

ACCIDENT SAEED sAEED ACCIDENT
LEFTLN \ g2 7ol LEFTLN
1 MILE IMILE

;.‘f"-.y:" 2

ACCIDENT AHEAD 2 MILES - LEFT LANE CLOSED

SPEED
LIMIT
l!!!;\

SPEED SPEED
LIMIT LIMIT
‘!;!!\ ‘!!!;\
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Regional Concept for Transportation Operations
(RCTO) — FHWA-FTA Initiative

Goal:
To make transportation planning and transportation operations work together
better for the benefit of transportation users and the community.

Common Operations Vision:

**Real-time information on transportation system performance is shared
across agencies.

**Road users to have the ability to adjust their routes based on timely weather
and traffic reports delivered seamlessly across jurisdictions, agencies, and
modes.

*» Hazardous materials moving through an urban area electronically identified
and monitored by traffic management and public safety agencies to ensure
their safe, secure, and efficient intermodal movement.




RCTO Regional Architecture and Focus Areas

Serves three important purposes:
» Operations vision and direction for the future of transportation systems management
and operations

» Garner commitment from agencies and jurisdictions for a common regional approach
to transportation systems management and operations

» Strengthen linkage between regional planners and operations managers - develop a
coherent operations strategy to be part of the planning process

RCTO and Regional Architectures:
Regional ITS Architectures enable Relationships and Information Sharing by providing
key components such as:
O Operations concepts
0 Agreements

O Inventories

L Architecture flow

28 1 Standards
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Smart Technologies for Communities Act

“We cannot continue to simply build our way into a transportation
system necessary for the demands of the 215! Century.....Technology
and information exist today to cost-effectively, safely and effectively
manage our nation’s roads and infrastructure”.

Mike Rogers and Russ Camahan




STAKEHOLDER NEEDS

SURVEY RESULTS !



Organizations responding
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Is your organization represented as:

Metropolitan Planning
Organization (MPO)

B A state government
B County government
mm City/Town government
B University

(Other public

- organization

I Frivate sector
B Cther (pleasespecify)




Regions responding
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Select the region of Virginia to which your organization's
respeonsibilities or interests apply (Counties identified with regions
below):

Central [&meha, Brunswick,
o Caroline, Charles City,
Chesterheld, Din...

Eastern (Accomack,
p— Elguc:ester, Greensville,
of \wight, James City...

Maorthern (Arlington,
B Fairfax, Loudoun, King George,
Prince Wwilliam, 5...

Morthwest (Albemarle,
B Alleghany, Augusta, Bath,
Clarke, Culpeper, Fau...

Southwest [Amherst,
I Appomattox, Bedford, Bland,
Botetourt, Buchanan, ...

B Statewide




Primary focus of organization

What is the primary focus of your organization? (Select all that apply.)

Al Other Res ponseas

Law Enforcameant

Construction

Telling

Commernial YWehice
Oparaticns

Travalaer Infomaticn

Emegency
Managameant

Transit Oparaticns

Atenal Managemant

F ieeway Management

Transpatation
Fanning
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Statewide transportation problems

Al Other Res ponseas

Lack of cpaational
infematicon te guide
investment decisicns

Efficiznt
mevement of goods

Sataty and sacunty of
the trans potaticn
systam

and the infematicn ...

Enwircnmeantal
stewrards hiplair

palluticn

Trathc acadents,
injunas and fatalties

apply.)

Emagency
preparednass,
25 RONSE, MBCovEDny

Budgetary constaints

[izconnectad modas

Lack cf
mehbilitylaccassibility

Traffic congestion

What transportation related problems are you most challenged with? (Select all that

34



Central region transportation problems

What transportation related problems are you most challenged with? (Select all that
apply.)

Al Other Res ponseas

Lack of cpaaticnal
infemation to guide
investmeant decisicns

Efficiznt
movemeant of goods

Salaty and secuity of
tha trans potation
system

and the infematicn ...

Envirenmental
stewwards hiplair
pdluticn

Traffic acadents,
injunas and fatalities

Emegency
preparadness,
125 RONE S, MECoVEDy

Budgetary constaints

Lizconnectaed modes

Lack of
mehilitylaccassibility

Traffic congestion
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Statewide information needs

What kinds of information do you need to address your transportation related problems but don’t
currently have access to? (Select all that apply.)

Hegional Traffic
Information

Arterial System
Information

Maintenance and Construction
Activity Information

Traffic Incident
Management Information

Freeway System
Information

Work Zone Information

Vehicle Probe Data
Multi-modal Coordination
Information

Rail Operations
Information

Road VWeather
Data/VWeather Information

All Other Responses

36 o 10 20 30 40




Central region information needs

What kinds of information do you need to address your transportation related problems but don't
currently have access to? (Select all that apply.)

Reqgional Traffic
Information

Work Zone Information
Electronic Payment

Information

Arterial System |
Information

Freeway System |
Information

Vehicle Probe Data

Traffic Incident |
Management Information

HOV Management |
Information

Parking Facility |
Information

Electronic Toll_|
Operations Information

All Other Responses

37 0 0.5 1 1.5 2 25




New ITS projects

Has your organization deployed any new ITS projects within the past twelve (12)
months?

20

15

10

Yes (please describe
38 the project)




Use of VA ITS Architectures

Have you used any of the Virginia ITS Architectures to plan, define, or develop your
projects?

20

15

10

Mo (specify for what
reason an | TS architecture
39 was not used?)




Accuracy of VA ITS Architectures

Are your organization’s Intelligent Transportation Systems (ITS) capabilities accurately represented in the
Virginia suite of ITS Architectures ? If you would like to review your regional ITS architecture for your
organization’s interests, please go to the following site: http://local.iteris.com/virginiaitsarchitecture/,

20

15

10

40




TRANSPORTATION/ITS NEEDS

BREAKOUT GROUPS !



ITS

Use of information and communications technologies
to meet transportation needs
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ITS Architecture

Framework for Developing Integrated Transportation
Systems

ldentifies:
Organizations
Systems operated
Functions performed
Communications
Information exchanged
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ITS Architectures Provide a Framework for
Integration

Traveler Info
Traffic Providers

Traffic Information ‘

1-93 Closed
at Decatur Blvd.
> - ._.,::',. v x
(=
e | e || R e
S

Request for
Traffic Information

Emergency
Service Provider
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An ITS Architecture Produces Real Benefits

Reduce design costs and development time
Orderly and efficient deployments over time

Improve communications
Between people
Between systems

Reduce risk

Support compliance with ITS Architecture &
Standards Rule/Policy
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National ITS Architecture is a Framework and a
Template

Travelers Centers |
Traffi Emergency Toll “Vehicle || Constracton
Remote Management Management Administration Administration Management
Traveler :
Support InfSCJEErrr\llia(:tleon Emissions Transit Fllzeriti;hr][d Archived Data
Personal Provider Management Management Management Management
Information
Access \
k Wide Area Wireless (Mobile) Communications Fixed Point — Fixed Point Communications )
P P
) Vehicle Roadway
[= (2]
o =
= o
IS = .
g Emergency 8 Security
g Vehicle = Monitoring
= =
8 Commercial g
o Vehicle g Toll Collection
(&S] =
= o)
() =
3 Transit S Parking
i I
% Vehicle 3 Management
< o
g Maintenance & L c ial
Construction V. eﬁinglrggﬁleik
. Vehicle Vehicles . Field
\\_/f \\_/':




National ITS Architecture Products

Logical Architecture

Avalilable on
CD-ROM
Website

Contains
Hypertext

PDF documents
-~ Databases

e =

PhyS|caI Architecture

Subsystem
Terminators

Archltecture
Flows

Equment
Packages

o

‘|

| Market Packages )

Theory of
Operations




Regional ITS Architecture Development
Process

STEP #1: GET START

Need Champions
Boundary Stakeholders

From Regional ITS
¢ Architecture
STEP #2: GATHER DA Guidance Document

Inventory Systems Operational Concept
Needs and Services  Functional Requirements

v

STEP #3: DEFINE INTERF

- —)

— = == ==

b

Interconnects Information Flows

v

STEP #4: IMPLEMENTA

Iterative Process

Project Sequencing ITS Standards — —— —p

TPl
8

List of Agency Agreements

4

STEP #5: STEP #6:
48 USE THE ARCHITECTU MAINTAIN THE ARCHITE
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VA ITS Architectures

Statewide

Northern Region
Central Region
Eastern Region
Northwestern Region
Southwestern Region

LV CENTRALSN
A Fredericksburg |

7 EASTERN @

{ Hamp'tﬁéh 0 H e
“Roads B P




Statewide vs Regional Scope

Statewide system functionality defined at
statewide level in detall
Statewide functionality definition not

required at regional levels — interfaces to
statewide systems is focus

Regional system functionality defined at
regional levels in detall

Relationships and information exchanges
Included in regional to statewide but
regional is less complex regarding
statewide systems
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Statewide vs. Regional Interconnect Example

. . VA Emergency VDOT Archived
TEOC VA Traffic 511 Virginia Ops Center Data Mgt
[ —— L | P
Passenger Rai Freight Rai VA State
Operations ! Operations Police

STATEWIDE

________

I
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Statewide Weather-Related ITS Information Flow
Example

VDOT Central Office FHWA
VDOT Surface Transportation Weather Clarus
Platform

qualified environmental conditions data

L tenvironmental conditions data
transportation weather information

renvironmental conditions data
rqualified environmental conditions data

environmental sensor data

VDOT Central Office VDOT Central Office VDOT CRO Region
VDOT Statewide Environmental VDOT ESS Weather Platform VDOT Richmond TOC
Sensor Stations (ESS)

L tenvironmental sensors control
environmental sensor data

anironmental conditions data
road weather information

Existing
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Weather (Central Region) Information Flow Example

VDOT CRO Region VDOT Fredericksburg District Reside...
VDOT Richmond TOC VDOT Fredericksburg District
Maintenance and Construction
Vehicles

ALenvironmental sensor data
road weather information

environmental sensor data

VDOT Fredericksburg District Reside... VDOT Central Office VDOT Richmond District Residencies
VDOT Fredericksburg District VDOT ESS Weather Platform VDOT Richmond District Maintenance
Maintenance and Construction and Construction Residencies

Residencies

ALroad weather information

Load weather information

environmental sensor data

VDOT Richmond District Residencies
VDOT Richmond District Maintenance
and Construction Vehicles

Existing
Planned
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Central Transit-Related ITS Information Flow
Example

Fredericksburg District Local Transit Agencies Petersburg Area Transit GRTC Transit
Fredericksburg Regional Transit System PAT Operations Center GRTC Transit Vehicles
T [ i
alarm notification: rtransit vehicle cpnditions
‘[ demand response passenger and use data rtransit vehjicle lgading data:
fare collection data- rtransit yehicle location data—————
request for bad tag list rtrangit schedule information———
transit traveler request rtransit yehicle operator information
transit vehicle conditions: “transit fare information:
transit vehicle loading data- “transit traveler information
transit vehicle location data- transit information user request
transit vehicle operator authentication information:
transit vehicle schedule performance
“alarm acknowledge
“bad tag list
“fare management information:

“request for vehicle measure
~transit schedule information:
“transit traveler information
“transit vehicle operator authentication update————
“transit vehicle operator information
transit schedule information:
transit vehicle operator information:
demand response passenger and use data
transit vehicle condition

transit vehicle loading data-
transit vehicle location data

rrequest for payment
rpayment: l
Petersburg Area Transit FRED GRTC Transit Petersburg Area Transit
PAT Vehicles FRED Transit Vehicles GRTC Transit Operations Center PAT Kiosks
GRTC Transit
GRTC Transit Payment Cards
l—transit traveler information
GRTC Transit — Efistif‘%
GRTC Transit Stop Displays anne
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Break-Out Groups

e FInd Your Breakout Session

 Each group will discuss topics particular
to that domain along with general findings
across all domains
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Break-Out Group Assignments (Sample)

Breakout Group

Transit, Traveler mobility, Traveler
iInformation,

Traffic management, Maintenance &
construction, Road weather, Critical
Infrastructure, Environment

Planning

Public Safety

56




Breakout Group Introduction

Objective

Capture User Needs — problems/solutions/rationale

57




Breakout Group — Key Questions

58

S =z=z=2

N0 are you?

nat Is the problem?

ny IS this a problem?

nat do you need to solve the problem?

ny should ITS solve this problem?




Participant Notes
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Participant Notes
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Participant Notes
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Participant Notes
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TRANSPORTATION/ITS NEEDS

BREAKOUT GROUPS RECAP !



Breakout Group — Reports
What did we learn?

Someone from each group summarize key points
Problems
Needs
Rationale
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USING ITS ARCHITECTURE

PRESENTATION !



Recall: ITS Architectures are a
Framework for Integration

Traveler Info
Traffic Providers

Traffic Information ‘

1-93 Closed
at Decatur Blvd.
> - ._.,::',. v x
()
e | e || R e
S

Request for
Traffic Information

Transit Emergency

Service Provider



Regional ITS Architecture

A framework for ensuring institutional agreement and
technical integration for the implementation of ITS
projects in a particular region
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Regional ITS Architecture Components

ITS Architecture

Region description
Stakeholder identification
ITS elements

ITS services

Operational concept
Functional requirements
Interfaces / Information flows
Standards identification
Project sequencing
Agreements
Maintenance plan

FoOOONOoO AWM E

==

68




Turbo Architecture

Turbo Architecture I1s a software tool that
automates use of the National ITS
Architecture

Regional/Project

National ITS Architectures
ITS Architecture
Traffic City Traffic
Management Mgmt Center
City Transit
Transit City Transit
Management Ops Center
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Architecture Use In Project Life
Cycle

Monitoring & AEIIE

Evaluation

|dentified
Project

v

Programmina"g/
Budgeting

Implemented
Project

. _ Regional
~— Architecture Use

Funded
Project



Reasons for Architecture Use in Transportation
Planning

Architecture represents a consensus vision of
Operations and Planning stakeholders for
deployment of ITS systems

Addresses both short range projects and long range
strategies
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Transportation Planning Process

GOALS

\ 4
Alternate Improvement Strategies
Operations Capital

v v

Evaluation & Prioritization
of Strategies
\ 4
Development of Long-Range
Transportation Plan
\ 4

Development of Transportation

>0eqpad-

Improvement Programs (TIP/STIP)
v

k Project Development

PROJECTS

L System Operations

72



Regional Architecture and Transportation Planning

Reglonal Goals and Objectives

A4

Alternate Improvement Strategles
Operatlons Capltal

Evaluatlon & Prlorltlzatlon
of Strategles

Development of Long-Range
Transportatlon Plan

\ 4
Development of Transportation

>0eqpad-

Improvement Programs (TIP/STIP)

Regional ITS

Architecture _ Y
k Project Development J
:L System Operations

. Monitor System Performance



Strategy Evaluation and Prioritization

Potential

A4

Alternate Improvement Strategies

Operations Capital

v \4

Evaluation & Prioritization
of Strategies

Selected
Strategies

Evaluation and prioritization of
strategies are key planning
activities

Long Range
Plan




Using the Virginia Central Region ITS Architecture

for Planning

Local/Transit Agency MPO Planning Process Commonwealth of
Planning Process Virginia Planning
Process

Statewide Multimodal
Transportation Plan
(VTrans2035)

Comprehensive / Long Range

Long Range Plan Transportation Plan Surface

Transportation Plan

Six-Year Plan / Transportation
Transportation Improvement
Development Plan Program (TIP)

Six-Year
Improvement Plans /
Programs

Fiscal Plan / Budget

v

Funded ITS Related Projects

20T



Architecture in Long Range Planning

Services/Market Packages — insight to needs,
relationships, project scope

Goals and Objectives
Transportation Needs Definition
Travel Conditions Forecasting
Candidate Strategies/Projects

Project/Strategy Costs and Benefits estimates

Inventory — on-going operations and maintenance
needs

Transportation Needs Definition

Project Sequencing — project dependencies and project
scope

Candidate Strategies/Projects

Project/Strategy Costs and Benefits estimates
76



Architecture in Programming and Budgeting

Use by Project Sponsors

Services —insight into project element relationships and
Institutional partnerships

Interfaces/Information Flows — project element relationships and
Issues

Project Sequencing — system and project dependencies

Use by Transportation Planners

Operational Concept — Roles and Responsibilities related to
project

Services
Interfaces/Information Flows — Regional system impacts

Project Sequencing — Project timelines and dependencies,

evaluation and prioritization
77




Promoting Architecture in Planning

Monitor for architecture implementation in planning
— VDOT and DRPT

Identify architecture checkpoints in planning process
Provide guidance on architecture in planning

Evaluate project compliance with architecture during planning
process

Point of contact for questions on architecture application

Liaison between MPOs and other planning organizations
MPQOs and other Planning Organizations

Evaluate planning processes for inclusion of architecture

Coordinate with VDOT

78




Architecture Use in Project Life Cycle

Monitoring & AETIRE

Evaluation

|dentified
Project

= v

Programmina"g/'
Budgeting

Implemented
Project

. _ Regional
~— Architecture Use

Funded
Project



Architecture Use in Programming/Budgeting

Development of Long-Range '
k Transportation Plan )
\ 4
2 4 Development of Transportation
Improvement Programs (TIP/STIP)
v
Regional Regional : -
Architecture Architecture k plolectDerelopment J

Project w/ITS _
1. Project

Project _
2. Project

3. ITS Project
4. Project W/ITS

Project w/ITS
ITS Project //

ITS Project




Benefits of Architecture Use
In Programming/Budgeting

Link objectives and needs of the region with ITS
deployed in the field

Take aregional view

Begin coordination of projects of various organizations
by defining from the same reference point
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Architecture Provides a Regional Context for
Planned Projects

Transportation Improvement
Regional Architecture Program

Other City City C11-321 City TMC  $400K
Systems TMC

BUS Rapid «— 0 CTrans T12-023 _IIB_»us R_?p|d $1.4M
Transit P = / ransi

Phl
| v
Other Regional
Systems pommmg 511 DOT D11-843  Regional  $600K
511 Ph2

B T
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Architecture Use in Project Life Cycle

Monitoring & AETIRE

Evaluation

|dentified
Project

v

Programmina"g/'
Budgeting

Implemented
Project

. _ Regional
~— Architecture Use

Funded
Project
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Reasons for Architecture Use in Project
Implementation

Blueprint
Integration Opportunities
Efficiency

Rule/Policy



Systems Engineering Process

System Validation Plan

System
Validation

System Verification Plan
(System Acceptance)

Subsystem
Verification Plan

Detailed
Design

Document/Approval
—

Development
Field Installation

Time Line
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Architecture Tools
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Common level of detail across
all architectures

v Tightly coupled - Facilitates
inter- regional and corridor
coordination

CD / Website
v" All architectures on 1 site

v" No paper documents — all
electronic products

Nomenclature Guide

v' Captures common
nomenclature

Centerpiece of initiatives

v’ Establishes functional
framework

I1rol Ur 7 . . ”
V 1r Elllld. L‘,()\-‘ Online Services | Commonweal ites | Help | Governor

\VDDT Projects and Studies

Virginia ITS Architectures

Wlumel Ih Commaonwealth o f\/g 's Intelligent Transportation System (ITS) Architecture web site. The intent fth
hl ctures is to guide ITS planning a dp J Id elopment o that ITS is implemente d Ih e most efficient and e n:al manner.
Th ht I swﬂlh e maintai dwwlh sed information through a mainte e process to pro d the mos I ate
infol rmal n for p\ ning ITS.. more

VA ITS Architectures - Statewide

http://local.iteris.com/virginiaitsarchitecture/




VDOT Central Region 1-295 Project

Addresses Emergency and Traffic Management
needs on |-295 between US 301 (MM 42) and the
terminus of 1-295 at 1-64 (MM 53)

2 CMS
5 CCTV with integrated VDS
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VDOT 1-295 MM42-53 CMS/CCTV/VDS Project ITS
Architecture

VDOT CRO Region
VDOT Richmond TOC

traffic flow

traffic images
roadway information system data
—traffic sensor control
~video surveillance control

I ALroadway information system status

VDOT CRO Region
VDOT Richmond TOC Field Equipment

Planned
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Queue Warning and Speed Management Project

for Eastbound I-66 / Dulles Connector

Addresses congestion resulting from merging

89

traffic at the eastbound 1-66 / Dulles Connector
(Route 267) junction along with queue delays at
the downstream exit ramps from 1-66 to
Westmoreland St and Washington Blvd.




Project Equipment

10 Overhead Lane Management Systems (OLMS)

13 VDS (Vehicle Detection Systems) (11 mainline, 2
off-ramp)

4 CCTV (Closed Circuit Television)
2 DMS (Dynamic Message Signs)
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RIGHTLN SPEED SPEED RIGHTLN

I o I - - -

112 MI 112 MI

SPEED SPEED DELAYS
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Project ITS architecture
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VDOT NRO VDOT NRO
VDOT NRO MPSTOC - TOC VDOT NRO MPSTOC - TOC CCTV
Overhead ATM Signage Cameras
L tcomprehensive lane display control
comprehensive lane display status
video surveillance control
( traffic images
VDOT NRO VDOT NRO VDOT NRO

VDOT NRO MPSTOC - TOC DMS

VDOT NRO MPSTOC - TOC

VDOT NRO MPSTOC - TOC Detection

L troadway information system data

roadway information system status

Planned

Lrafﬁc sensor control

traffic flow




IDENTIFY GAPS AND

SUGGESTED ARCHITECTURE
CHANGES



WRAP-UP

p»”



Workshop Outcomes

1. Better understand VA ITS Planning and
Development

2. Review stakeholder needs survey results

3. Capture region’s transportation/ITS
needs

4. Review your ITS architecture and identify
gaps
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THANK YOU!

Contact Info:
VDOT

Chris Francis
ITS Program Development Manager
Operations & Security Division

Virginia Department of Transportation
(VDOT)

1-804-225-3523
chris.francis@vdot.virginia.dot

lteris
Cliff Heise

VP, Federal and Research Programs
Transportation Systems
1-703-925-3809

cdh@iteris.com
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James Witherspoon
ITS Program Development
Operations & Security Division

Virginia Department of Transportation
(VDOT)

1-703-259-2605
james.witherspoon@vdot.virginia.dot

Jeff Brummond
Principal Systems Architect
Transportation Systems
1-703-925-3813
jab@iteris.com
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