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  CChhaapptteerr  33::  
 Regional ITS Architecture 
  
 
 

3.1 INTRODUCTION 

This chapter provides a summary of the National ITS 
Architecture1 and how it applies to the deployment of 
intelligent transportation systems in the Rogue Valley.  This 
includes definitions of National ITS Architecture terminology, 
the Rogue Valley ITS systems inventory, descriptions of the 
user services and market packages selected by the Steering 
Committee to meet the needs of the Rogue Valley 
transportation network, and applicable ITS standards. 
 
3.1.1 Why Develop an ITS Architecture? 
The U.S. Department of Transportation (U.S. DOT) developed the National ITS 
Architecture to ensure that intelligent transportation systems deployed around the country 
can communicate with one other and share information to maximize the return of 
investment on ITS.  The architecture is a framework that describes the functions of system 
components, how these components interconnect, the organizations involved, and the type 
of information to be shared. 
 
For example, if a transportation agency wants to clear incidents faster, the architecture 
defines a function to monitor roadways and identifies the interconnection and information 
flows between the roadway, the traffic management center, and the emergency 
management center needed to provide responders with incident information.  The 
architecture provides the framework for the process, but does not define how this is done 
with technology or management techniques. 
 
The reasons for developing a regional ITS architecture tailored to the Rogue Valley include 
the following: 
 

 Develop a framework for institutional agreements and technical integration for 
organized ITS project deployment that meets local transportation user needs. 

 Build consensus among regional stakeholders about resource and information sharing 
and activity coordination. 

 Meet federal funding requirements. 
 

                                                      
1  National ITS Architecture, Version 5.0.  U.S. Department of Transportation.  Nov. 3, 2003.  
itsarch/iteris.com/itsarch.  Accessed March 24, 2004. 
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The Federal Highway Administration (FHWA) published a policy2 that all agencies seeking 
federal highway trust funding for ITS projects must develop a regional architecture that is 
compliant with the National ITS Architecture.  The Federal Transit Administration (FTA) 
published a similar policy3 that applies to federal funding from the mass transit account of 
the highway trust fund. 
 

3.2 REGIONAL ITS ARCHITECTURE DEVELOPMENT PROCESS 

The Rogue Valley Regional ITS Architecture was developed based upon the regional 
transportation network infrastructure, the user needs identified by stakeholders through 
interviews, questionnaires, and the user needs assessment workshop, and the Regional ITS 
Architecture Guidance4.  Turbo Architecture5, a software tool designed to support 

development of regional and project architectures 
based on the National ITS Architecture, was used to 
document the Rogue Valley Regional ITS 
Architecture.  This Turbo Architecture database is 
intended to be a living document that gets updated 
by the key stakeholders as regional needs change. 

 
The following steps, illustrated in Figure 3-1, were followed in the development of the 
regional architecture:  
 

 Stakeholder Input:  Key and expanded stakeholders, who are listed in Chapter 2, 
provided input throughout the architecture development process to obtain regional 
consensus. 

 Systems Inventory:  Existing and planned ITS system elements, described in Chapter 1, 
were input into the architecture.  The Turbo Architecture inventory report for the 
regional architecture can be found in Appendix J. 

 Map User Needs to User Services: The transportation user needs, documented in 
Chapter 2, were mapped to user services to ensure the architecture meets the regional 
needs. 

 Market Package Selection:  Market packages were selected based on the systems 
inventory and user needs. 

 Interconnect and Information Flow Customization:  Information flows between 
subsystems were customized to ensure that the architecture reflects existing and 
planned regional interconnects.  

 
 
 
 

                                                      
2  Intelligent Transportation System Architecture and Standards: Final Rule, U.S. Department of 
Transportation, Federal Highway Administration, FHWA Docket No. FHWA-99-5899, Jan. 8, 2001. 
3  Federal Transit Administration National ITS Architecture Policy on Transit Projects: Notice, Federal Transit 
Administration, FTA Docket No. FTA-99-6147, Jan. 8, 2001. 
4  National ITS Architecture Team.  Regional ITS Architecture Guidance: Developing, Using, and Maintaining 
an ITS Architecture for Your Region.  Prepared for U.S. Department of Transportation, Federal Highway 
Administration, and Federal Transit Administration.  FHWA-OP-02-024.  Oct. 12, 2001. 
5  Turbo Architecture, Version 3.0, developed by Iteris for the U.S. Department of Transportation, Federal 
Highway Administration, 2004. 
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Figure 3-1.  Regional ITS Architecture Development Process 
 

3.3 USER SERVICES 

User services describe what functions intelligent transportation systems should perform 
from the user’s perspective.  Users encompass a broad range including groups such as the 
traveling public, transportation agency personnel, emergency management personnel, and 
commercial vehicle operators.  Although a user service is a functional requirement of the 
system, it does not describe where components fit into the architecture or how the service 
will be implemented.  Selection of user services provides a high-level means of identifying 
the services to provide that address the regional user needs and problems.  To simplify the 
range of requirements in a broad area of services, the user services are logically grouped 
into the following eight user services bundles: 
 

 Travel & Traffic Management 
 Public Transportation Management 
 Electronic Payment 
 Commercial Vehicle Operations 

 Emergency Management 
 Advanced Vehicle Safety Systems 
 Information Management 
 Maintenance & Construction Management

 
Table 3-1 includes the 33 nationally defined user services and indicates the ones selected by 
the Steering Committee based on the regional user needs documented in Chapter 2.  A 
description of each user service may be found on the National ITS Architecture website6. 

                                                      
6  User Services Bundles and User Services.  U.S. Department of Transportation.  Nov. 3, 2003.  
itsarch/iteris.com/itsarch/html/user/userserv.htm.  Accessed March 24, 2004. 
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Table 3-1.  Rogue Valley User Needs Mapped to User Services 

User Need Areas 

User Services Bundles and User Services 
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Travel & Traffic Management 
Pre-Trip Travel Information         
En-Route Driver Information         
Route Guidance         
Ride Matching & Reservation         
Traveler Services Information         
Traffic Control         
Incident Management         
Travel Demand Management         
Emissions Testing & Mitigation         
Highway Rail Intersection         
Public Transportation Management 
Public Transportation Management         
En-Route Transit Information         
Personalized Public Transit         
Public Travel Security         
Electronic Payment 
Electronic Payment Services         
Commercial Vehicle Operations 
Commercial Vehicle Electronic Clearance         
Automated Roadside Safety Inspection         
On-Board Safety & Security Monitoring         
Commercial Vehicle Administrative Processes         
Hazardous Material Security & Incident Response         
Freight Mobility         
Emergency Management 
Emergency Notification & Personal Security         
Emergency Vehicle Management         
Disaster Response & Evacuation         
Advanced Vehicle Safety Systems 
Longitudinal Collision Avoidance         
Lateral Collision Avoidance         
Intersection Collision Avoidance         
Vision Enhancement for Crash Avoidance         
Safety Readiness         
Pre-Crash Restraint Deployment         
Automated Vehicle Operation         
Information Management 
Archived Data Function         
Maintenance & Construction Management 
Maintenance & Construction Operations         
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3.4 LOGICAL ARCHITECTURE 

The logical architecture defines the requirements needed to provide the selected user 
services and is comprised of the following components: 
 

 Processes:  Activities and functions that must work together and share information to 
provide a user service. 

 Terminators:  Represent the people, systems, environment, and other subsystems that 
interact with intelligent transportation systems.  These are described in more detail in 
Section 3.5: Physical Architecture. 

 Data Flows:  Information exchange between processes or between processes and 
terminators.  For example, passenger count data is exchanged between a transit fare 
box and a transit system operator. 

 Data Stores: Repositories of information maintained by the processes. 
 
The logical architecture is typically described by data flow diagrams (DFD’s) and process 
specifications (PSpecs) for specific project-related systems.  Data flow diagrams graphically 
represent the processes, terminators, data flows, and data stores in a hierarchical format.  
The process specifications are used to write the specifications for specific project-related 
systems and consist of an overview, a set of functional requirements, and a complete listing 
of inputs and outputs.  Public sector agencies tailor the logical architecture by identifying 
the processes, terminators, data flows and data stores that are existing or planned for a 
region. 
 

3.5 PHYSICAL ARCHITECTURE 

The physical architecture creates a high-level structure around the processes and data 
flows included in the logical architecture.  It consists of subsystems, equipment packages, 
terminators, architecture flows, and architecture interconnects, which are all described in 
this section.  Figure 3-2 illustrates the high-level physical architecture of the National ITS 
Architecture and includes the subsystems and architecture interconnects between 
subsystems.  This diagram was tailored to the Rogue Valley metropolitan area to include 
the existing and planned regional subsystems and is included at the end of this section. 
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Figure 3-2.  High-Level Physical National ITS Architecture 

 
3.5.1 Subsystems 
A subsystem represents a grouping of processes defined in the logical architecture that may 
be defined by single entities.  There are 22 subsystems in the physical architecture that are 
assigned to four overarching classes that correspond to the physical world as described in 
Table 3-1 and illustrated in Figure 3-2. 
 

Table 3-2.  Subsystem Classes 

Subsystem 
Class Function Real World Examples 

Centers Provide management, administration, and 
support functions for the transportation 
system. 

 ODOT Region 3 Transportation 
Operations Center (TOC) 
 SORC & RVCCOM 911 Centers 

Field Provide direct interface to the roadway 
network, vehicles traveling on the 
roadway network, and travelers in transit. 

 Dynamic Message Signs 
 Highway Advisory Radio 
 Weigh-in-Motion Stations 

Vehicles Use the roadway network and provide 
driver information and safety systems. 

 RVTD Buses 
 Mercy Flights’ Ambulances 

Travelers Gain access to traveler information 
through the use of equipment. 

 TripCheck Website 
 511 Traveler Information Number 
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3.5.2 Equipment Packages 
Equipment packages group similar processes of a subsystem together into an 
implementable package that addresses user services.  The equipment packages are 
considered the building blocks of the physical architecture subsystems.  Table 3-3 lists 
several examples of equipment packages in the National ITS Architecture. 
 

Table 3-3.  Sample Equipment Packages 

Equipment 
Package 

Process Specifications 
(PSpecs) 

User Service 
Addressed 

Roadway Basic 
Surveillance 

 Process Traffic Sensor Data 
 Process Traffic Images 

Traffic Control 

Transit Center Tracking 
and Dispatch 

 Manage Transit Vehicle Operations 
 Update Transit Map Data 

Public 
Transportation 
Management 

Emergency Evacuation 
Support 

 Manage Emergency Response 
 Provide Operator Interface for Emergency Data 
 Provide Evacuation Coordination 
 Manage Evacuation 

Disaster Response 
and Evacuation 

 
3.5.3 Terminators 
Terminators, also called entities, define the boundary of the architecture by representing 
the people, systems, other subsystems, and general environment that interface with 
intelligent transportation systems.  The National ITS Architecture includes interfaces 
between terminators and subsystems and processes, but does not allocate function 
requirements to terminators.  For example, an emergency system operator is a terminator 
that interfaces with the Oregon State Police; however, the architecture does not define the 
functions performed by the operator to support the agency.  The same set of terminators 
applies to both the logical and physical architectures, but the logical architecture processes 
communicate using data flows and the physical architecture subsystems communicate 
using architecture flows.  The inventory report in Appendix J includes applicable 
terminators, or entities, in the Rogue Valley. 
 
3.5.4 Architecture Flows 
Architecture flows, also called information flows, are groupings of data flows that represent 
the actual information exchanged between subsystems and terminators and are the 
primary tool used to define interfaces within a regional ITS architecture.  For example, an 
accident report is an architecture flow that is exchanged between a 911 center (subsystem) 
and the appropriate emergency system operator (terminator).  Appendix K includes all of 
the architecture flows identified in the Rogue Valley Regional ITS Architecture. 
 
3.5.5 Architecture Interconnects 
Architecture interconnects, also called information interconnects, are the communications 
paths that carry architecture flows between the subsystems and terminators.  These 
interconnects, shown in Figure 3-2, are typically grouped into one of the four categories 
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listed in Table 3-4.  Chapter 5 provides a detailed summary of the communications 
requirements for the Rogue Valley Regional ITS Architecture. 
 

Table 3-4.  Architecture Interconnects 

Interconnect Function Real World Example 

Fixed-Point to  
Fixed-Point 
Communications 

Uses a communications network to 
link stationary entities. 

 Fiber optic connection between a 
traffic management center and a 
CCTV camera 

Wide Area Wireless 
Communications 

Uses wireless devices to links users 
and infrastructure-based systems. 

 Mobile telephone used to access 
traveler information 

Dedicated 
Short Range 
Communications 

Uses wireless communications 
channels to link vehicles and the 
immediate infrastructure within 
close proximity. 

 Radio waves between a roadside 
transmitter and a vehicle 

Vehicle to Vehicle 
Communications 

Uses a wireless system to link 
communications between vehicles. 

 Future vehicle collision 
avoidance systems 

 
3.5.6 Rogue Valley Physical Architecture 
Figure 3-3 illustrates the subsystems and architecture interconnects that make up the 
high-level physical architecture for the Rogue Valley.  This figure includes both existing 
and planned physical entities.  The planned entities include both upcoming elements that 
are programmed to receive funding and elements that will be deployed over the next 20 
years as a part of this plan.  The architecture flows are included separately in Appendix K 
because there are far too many to depict in a single graphic. 
 

3.6 MARKET PACKAGES 

Market packages are deployment-oriented groupings of physical architecture entities that 
address specific user services.  The user services identified in Section 3.3 are too broad in 
scope to aid in the planning of actual deployments.  Market packages are made up of one or 
more equipment packages that work together to deliver a transportation service and the 
architecture flows that connect them with subsystems and terminators.  Figure 3-4 
illustrates a sample market package that includes subsystems (the large rectangular 
boxes), the equipment packages (the small rectangular boxes), the terminators (the ovular 
boxes), and the architecture flows (the arrows). 
 
Market packages for the Rogue Valley were selected early in the ITS plan development 
process to stimulate ideas about regional needs that may not have been previously 
identified.  Table 3-5 lists the market packages selected by the Steering Committee and 
includes both existing market packages already deployed and planned market packages 
that will be deployed within the next 20 years as part of this plan.  Eight broad categories 
of interest are used to group the 85 market packages and a description of each market 
package may be found on the National ITS Architecture website7.   
                                                      
7  Market Packages.  U.S. Department of Transportation.  Nov. 3, 2003.  
itsarch/iteris.com/itsarch/html/user/userserv.htm.  Accessed March 24, 2004. 
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Figure 3-4.  Sample Market Package Graphic: Surface Street Control8 

 
 
 

Table 3-5.  Rogue Valley Market Packages by Key Stakeholder 
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Archived Data (AD) Management 
AD1: ITS Data Mart E E E E E E E E  
AD2: ITS Data Warehouse   P      P 
AD3: ITS Virtual Data Warehouse E E E P P P P P P 
Advanced Public Transportation Systems (APTS) 
APTS1: Transit Vehicle Tracking       P   
APTS2: Transit Fixed-Route Operations       P   
APTS3: Demand Response Transit Operations       P   
APTS4: Transit Passenger & Fare Management       P   
APTS5: Transit Security       P   
APTS6: Transit Maintenance       E   
APTS7: Multi-Modal Coordination P P P P P P P   
APTS8: Transit Traveler Information       P   

                                                      
8  ATMS03- Surface Street Control.  U.S. Department of Transportation.  Nov. 3, 2003.  
itsarch.iteris.com/itsarch/html/mp/gatms03.htm.  Access March 24, 2004. 
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Key Stakeholders 

Market Packages 
(E = Existing, P = Planned) 
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Advanced Traveler Information Systems (ATIS) 
ATIS1: Broadcast Traveler Information P P P P P P P P  
ATIS2: Interactive Traveler Information E P P P P P P   
ATIS3: Autonomous Route Guidance          
ATIS4: Dynamic Route Guidance P P P P P P P   
ATIS5: ISP Based Route Guidance P         
ATIS6: Integrated Transportation Mgmt/Route Guidance          
ATIS7: Yellow Pages & Reservation          
ATIS8: Dynamic Ridesharing       P   
ATIS9: In Vehicle Signing P P P P P P P   
Advanced Traffic Management Systems (ATMS) 
ATMS1: Network Surveillance E P E P P P    
ATMS2: Probe Surveillance          
ATMS3: Surface Street Control P P E P P P    
ATMS4: Freeway Control P  P       
ATMS5: HOV Lane Management          
ATMS6: Traffic Information Dissemination E P P P P P P P  
ATMS7: Regional Traffic Control P P P P P P    
ATMS8: Traffic Incident Management System E P E P P P P E  
ATMS9: Traffic Forecast & Demand Management E P E P P P E  E 
ATMS10: Electronic Toll Collection          
ATMS11: Emissions Monitoring & Management          
ATMS12: Virtual TMC & Smart Probe Data          
ATMS13: Standard Railroad Grade Crossing E E E E E E    
ATMS14: Advanced Railroad Grade Crossing          
ATMS15: Railroad Operations Coordination P  P P      
ATMS16: Parking Facility Management   P  P P    
ATMS17: Regional Parking Management          
ATMS18: Reversible Lane Management          
ATMS19: Speed Monitoring P  P P P     
ATMS20: Drawbridge Management          
ATMS21: Roadway Closure Management          
Advanced Vehicle Safety Systems (AVSS) 
AVSS1: Vehicle Safety Monitoring          
AVSS2: Driver Safety Monitoring          
AVSS3: Longitudinal Safety Warning          
AVSS4: Lateral Safety Warning          
AVSS5: Intersection Safety Warning          
AVSS6: Pre-Crash Restraint Deployment          
AVSS7: Driver Visibility Improvement          
AVSS8: Advanced Vehicle Longitudinal Control          
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Key Stakeholders 

Market Packages 
(E = Existing, P = Planned) 
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AVSS9: Advanced Vehicle Lateral Control          
AVSS10: Intersection Collision Avoidance          
AVSS11: Automated Highway System          
Commercial Vehicle Operations (CVO) 
CVO1: Fleet Administration          
CVO2: Freight Administration          
CVO3: Electronic Clearance E         
CVO4: CV Administrative Processes E         
CVO5: International Border Electronic Clearance          
CVO6: Weigh-in-Motion E         
CVO7: Roadside CVO Safety          
CVO8: On-Board CVO & Freight Safety & Security          
CVO9: CVO Fleet Maintenance          
CVO10: HAZMAT Management        P  
CVO11: Roadside HAZMAT Security Detection & Mitigation          
CVO12: CV Driver Security Authentication          
CVO13: Freight Assignment Tracking          
Emergency Management (EM) 
EM1: Emergency Call-Taking & Dispatch        E  
EM2: Emergency Routing        P  
EM3: Mayday Support          
EM4: Roadway Service Patrols P         
EM5: Transportation Infrastructure Protection P P P P P P  P  
EM6: Wide-Area Alert E       E  
EM7: Early Warning System     E     
EM8: Disaster Response & Recovery P P P P P P P P  
EM9: Evacuation & Reentry Management          
EM10: Disaster Traveler Information P P P P P P P P  
Maintenance & Construction (MC) Management 
MC1: Maintenance & Construction Vehicle & Equipment 
Tracking P  E       

MC2: Maintenance & Construction Vehicle Maintenance          
MC3: Road Weather Data Collection E  E       
MC4: Weather Information Processing & Distribution E  E       
MC5: Roadway Automated Treatment          
MC6: Winter Maintenance P P P P P P    
MC7: Roadway Maintenance & Construction P         
MC8: Work Zone Management P P P P P P    
MC9: Work Zone Safety Monitoring          
MC10: Maintenance & Construction Activity Coordination P P E P P P    
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3.7 ITS STANDARDS 

ITS standards, developed 
through industry consensus, 
define how system components 
should work within the 
National ITS Architecture to 
support deployment of 
interoperable systems at local, 
regional, state, and national 
levels.  The U.S. Department 
of Transportation (U.S. DOT) 
ITS Standards Program has 
developed cooperative agreements with standards development organizations (SDO’s) for 
development of non-proprietary, industry-based standards (approximately 100 currently in 
development) and has been encouraging the use of standards for ITS interoperability.  They 
maintain a website9 that provides the current status of ITS standards, resource documents, 
fact sheets, development status, testing procedures, deployment contacts, and training 
resources.  Many of the standards are under development and only a small number of 
standards have been approved by U.S. DOT.  Approved ITS standards must be applied to 
projects funded from federal sources.  Appendix L includes a full list of ITS standards and 
their current development status. 
 
This section includes a summary of common ITS standards that are applicable to the Rogue 
Valley Regional ITS Architecture.  The selection of ITS standards is based on the 
architecture flows included in the regional architecture.  Due to the ongoing nature of 
standards development, standards support is not available for all architecture flows at this 
time.  Also, ITS standards do not apply to a few of the architecture flows for various reasons 
such as flows supported by non-ITS information (e.g. financial institution). 
 
Existing intelligent transportation systems in the Rogue Valley may have been deployed 
prior to the development of ITS standards or that conform to another set of standards.  For 
all future ITS deployment, agencies in the Rogue Valley should perform a systems 
engineering analysis to determine if compliance with ITS standards is feasible. 
 
3.7.1 Key ITS Standards for the Rogue Valley 
Table 3-6 includes a list of key ITS standards recommended for the Rogue Valley Regional 
ITS Architecture and the associated interfaces that each standard applies to.  Several of the 
standards refer to data dictionaries and message sets, which are defined as follows: 
 

 Data Dictionary Entry: Textual description of a data flow that includes any data 
elements that comprise the data flow.  There is a data dictionary entry for every data 
flow included in the logical architecture. 

 Message Set: A series or set of individual messages, which are groups of basic data 
(called data elements), in a strict format established for information exchange between 
systems. 

                                                      
9  ITS Standards.  U.S. Department of Transportation.  May 22, 2003.  
www.standards.its.dot.gov/standards.htm.  Accessed March 24, 2004. 
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Table 3-6.  Key ITS Standards Recommended for the Rogue Valley 

Standard 
Development 
Organizations 

Applicable 
Architecture 

Interfaces 

Key ITS Standards Recommended 
for Rogue Valley Regional ITS Architecture 

Traffic Management 
Centers to Other Centers 
Traffic Management 
Center to Field Devices 

 National Transportation Communications for ITS 
Protocol (NTCIP) – See Section 3.7.1.1 for 
additional discussion. 

Roadside Signal 
Controllers 

 Advanced Transportation Controller (ATC) 

AASHTO 
ITE 

NEMA 

Transit Center to Other 
Centers and Vehicles 

 Transit Communications Interface Profile (TCIP) 
– See Section 3.7.1.2 for additional discussion. 

ITE Traffic Management 
Center to Other Centers 

 Traffic Management Data Dictionary (TMDD) 
 Message Sets for External Traffic Management 
Center Communications (MS/ETMCC) 

Emergency Management 
Center to Other Centers 

 Standard for Incident Management Message Sets 
(IMSS) for Use by Emergency Management 
Centers IEEE 

General  Standard for Data Dictionaries for Intelligent 
Transportation Systems 

ASTM 
Archived Data 
Management Center 
Interfaces 

 Standard Guide for Archiving and Retrieving ITS-
Generated Data 

ASTM 
IEEE Vehicle to Roadside  Dedicated Short Range Communications (DSRC) 

Traveler Information 
(Information Service 
Provider (ISP) Interfaces) 

 Advanced Traveler Information Systems (ATIS) 
Data Dictionary 
 Advanced Traveler Information Systems (ATIS) 
Core Message List and Data Dictionary 

SAE 

Location Referencing  Location Referencing Standards 

 
3.7.1.1 National Transportation Communications for ITS Protocol (NTCIP) 
The National Transportation Communications for ITS Protocol (NTCIP)10, developed by 
AASTHO, ITE, and NEMA, is a group of standards that provides rules for communications 
(called protocols) and vocabulary (called objects) needed for seamless operation of electronic 
traffic control equipment from different manufacturers operating within the same system.  
The NTCIP includes standards for the following two types of communications11: 
 

 Center-to-Center (C2C): Communications interface between a traffic management 
center and another center.  (Example: Interface between ODOT TOC and RVTD). 

 Center-to-Field (C2F): Communications interface between a traffic management center 
and a field device.  (Example: Interface between ODOT TOC and a dynamic message 
sign). 

                                                      
10  NTCIP: The National Transportation Communications for ITS Protocol Online Resource.  AASHTO, ITE, and 
NEMA.  March 22, 2004.  www.nctip.org. Accessed March 24, 2004. 
11  The NTCIP Guide: Updated Version 3.  NTCIP 9001.  AASHTO, ITE, and NEMA, v03.02b, Oct. 2002. 
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ODOT currently uses center-to-field standards for dynamic message signs and plans to use 
additional center-to-field standards as they are adopted and become mature. For center-to-
center standards, ODOT uses XML which is not currently an NTCIP standard. 
 
3.7.1.2 Transit Communications Interface Profiles (TCIP) 
The Transit Communications Interface Profiles (TCIP)12, a subset of NTCIP, are 
communications standards for interfaces between subsystems involving transit elements 
such as public transportation vehicles, transit management centers, other transit facilities, 
and other ITS centers and subsystems.  TCIP standards provide conformance requirements 
for automated information exchange, mechanical and electrical interfaces, data integrity, 
and required message sets.  Most of these standards are still in draft form so that have not 
been put to use by most ITS transit vendors.  As transit projects are developed by the Rogue 
Valley Transportation District (RVTD) and the Transportation Management Association 
(TMA) a systems engineering approach will need to be used to determine whether 
compliance with TCIP standards is feasible. 
  

                                                      
12  Transit Communications for ITS Protocols (TCIP).  Institute of Transportation Engineers.  
http://www.ite.org/standards/tcip.asp.  Accessed March 24, 2004. 
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