The National ITS Architecture and
Standards




What is an Architecture?

+ Identifies boundaries and
participants

4+ Describes activities or functions

+ Provides a framework for
planning, defining, and
integrating ITS
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National [TS Architecture Provides a
Framework to Help:

+ Identify key
stakeholders and their
relationships

+ Describe required
activities or functions

4+ Define interconnections
and interdependencies
between functions

+ Define a blueprint for
integration of systems




What does the National TS
Architecture Consist of?

User Services National ITS Architecture
R Where are the entities
Requirements . that perform the
y Logical
e.g. Incident . functions?
Management AIEITIEETTE e.g., Traffic Management

What functions \ Center

are performed? Physical

e.g., Detect Incident Architecture
Verify Incident




(ser Services & User Service
Requirements (USRs)

1.0 TRAVEL AND TRAFFIC MANAGEMENT

1.1 PRE-TRIP TRAWEL IMFORMATIORN

° . 12 Erl-ROUTE DRIMVER INFCORRATION

+ 6 Categories of 31 User Services e

1.4 RIDE MATCHIMG AND RESERW ATIOR
145 TRANVELER SERVICES INFORMATICN
16 TRAFFIC COMNTROL
17 IMCIDERT hAMAGEMENT

TRAWEL DEMARMD bANAGEMENT

+ Each User Service composed of

ERISSIONS TESTING AMD MITIGATION

1.10

HIGHW2Y -RAIL INTERSECTION

PUBLIC TRANSPORTATION MANAGEMENT

PUBLIC TRAMSPORTATION MAMNAGEMENT

hierarchically organized User

22

EM-ROUTE TRANSIT INFORMATION

PERSOMALIZED PUBLIC TRANSIT

PUBLIC TRAYEL SECURITY

Service Requirements (about 1000) —

30

ELECTRONIC PAYMENT

31

ELECTRONIC PAYMENT SERVICES

4.0

COMMERCIAL VEHICLE OPERATIONS

COMMERCIAL WEHICLE ELECTROMIC CLEARANMCE

AUTOMATED ROADSIDE SAFETY INSPECTION

+ Primarily functional requirements —:

43

OM-BOARD SAFETY MOMITORING

COMMERCIAL WEHICLE ADMINISTRATNVE PROCESSES

» What the ITS has to do i

HAZARDOUS MATERIAL IMCIDENT RESPOMNSE

46

COMMERCIAL FLEET MAMNAGEMENT

5.0

EMERGENCY MANAGEMENT

» Not

EMERGENCY NOTIFICATION ANMD PERSOMNAL SECURITY

5.2

EMERGEMNCY WEHICLE MANAGEMENT

6.0

ADVANCED VEHICLE SAFETY SYSTEMS

Where (physical architecture)

LOMNGITUDIMAL COLLISION AW 0IDAMCE

5.2

LATERAL COLLISION AWOQIDANCE

6.3

IMTERSECTION COLLISION ANOIDANCE

How (technology)

WISION EMHAMCEMENT FOR CRASH AVOIDANCE

6.5

SAFETY READINESS

6.6

PRE-CRASH RESTRAINT DEPLOYRMENT

6.7

AUTOMATED WEHICLE OPERATION




[ogical Architecture

A logical architecture defines:

Route Guidance - Logical View

wp data /1estination

selected : :
; directions
route D":eCt
Driver

current v\traﬂ’ic

It does NOT define;: position conditions

+ The functions to be performed

+ The information transfers between
functions

Select
Route

+ Where the functions are performed

» This is the role of the physical
architecture

+ How the functions are implemented

» This is not done anywhere in the
National ITS Architecture



Institutional

Interfaces

Solutions

Objectives &
Requirements

Physical Architecture

+ Defines physical entity
interfaces

+ Describes where functions
performed

+ 3 layers
» Communications Layer

* How information is transferred
between transportation
systems

» Transportation Layer

* What transportation systems
transfer what information

» Institutional Layer

* Supporting institutional
structure, policy, and strategies
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Physical Architecture Subsystems
and [nterconnects
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Connecting Subsystems:
Architecture Flows

signal control status

< .
Traffic local traffic flow p vehicle probe data

Management" signage data Roadway . . Vehicle
Center > vehicle signage data

signal control data

Architecture Flows
* Identify flow of data between subsystems
* Level of detail being discussed for “Architecture Consistency”
* Supporting detailed definitions in the logical architecture



Market Packages

| | | |T| | | | Architecture
e Ty
" \ |

Framework spanning all

1] _‘ ‘ of ITS

Market Packages

A Transit Management [ ¥pses of the architecture
——— that provide a particular

- transportation service.




Market Packages

+ Identify the pieces of the architecture
required to implement a particular service

» Subsystems, architecture flows and supporting
logical architecture elements

+ More specific than user services

» Segregate potential early deployments from
higher risk services

» Originally defined to support benefits analysis
with clear ties to transportation problems
Effective entry point into the architecture for
regional planning and project definition



Network Surveillance
Probe Surveillance
Surface Street Control
Freeway Control

HOYV Lane Management
Traffic Information
Dissemination

Regional Tratfic Control
Incident Management System
Traffic Prediction and
Demand Management
Electronic Toll Collection

Tratfic Management Market Packages

Emissions Monitoring and
Management

Virtual TMC and Smart Probe
Data

Standard Speed Railroad Grade
Crossing

Advanced Railroad Grade
Crossing

Railroad Operations
Coordination

Parking Facility Management
Reversible Lane Management
Road Weather Information
System



Example: Standarnd Speed Railroad
Grade Crossing

Wayside
Equipment

’
i track
i status
n A
Pedestrians
Traffic hri status Roadway permission J
Management [ 5 request
HRI Traffic : Standard Speed . N\
Management hri control data > Rail Crossing ' dI‘lVGI‘. Driver
information )
. .. multimodal
hri advisories . )
crossing | |highway traffic
status control status characteristics
( Rail )
Operations Multimodal
( Crossings )( Trafic )

Note: HRI = highway rail intersection

Subsystem

: architecture .
Equipment o Terminator

Package
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Architecture and Standards
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+ Standards were created to address
subsystem interfaces

+ Can map from architecture flows to
ITS standards



Architecture and Standards

ITS

ITS
Standards

An Example:

request for
traffic information

traffic information

signal priority status

>

Traffic »  Transit
, Management|«ensitsystemdata__|\Jgnagement
Archztecture Subsystem £&auest for signal priority Subsystem

Traffic Management Data Dictionary

Transit Communications Interface Profiles

NTCIP* Center to Center

*NTCIP: National Transportation
Communications for ITS Protocol

Data Elements
Message Set
Comm. Profile
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Architecture and Standards
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+ Certain information flows must be
nationally or regionally interoperable

+ Standards enable interoperability

+ National ITS Architecture flows identity
which ITS standards are needed
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