
Applying Intelligent Transportation Systems (ITS) to arterial systems allows TxDOT to signifi cantly enhance 
transportation system operation effi ciency and improve traffi c mobility. However, no guidelines are available 
to assist TxDOT staff in selecting the most benefi cial arterial ITS elements and desirable ITS technologies. To 
address these gaps, this study was initiated by TxDOT to investigate the arterial ITS elements, technologies, 
arterial performance measures, and information dissemination technologies for arterial ITS deployments. 
Evaluation of various ITS strategies and available technologies to meet TxDOT needs is the essence of this 
research project. The research addresses two TxDOT goals: making the current transportation system more 
effi cient through innovative arterial ITS deployments, and maximizing the benefi ts of existing ITS infrastructure 
and new arterial ITS deployments. Three main emphasis areas were addressed: 
 identify the elements of arterial management systems that would benefi t most from ITS technologies and 

related real-time information,
 identify the available ITS technologies that would have the most immediate impact on arterial management 

systems, and
 identify performance measures and traveler information dissemination modes that provide the most clear 

arterial performance information to the traveling public.
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To accomplish the project objectives, the research team 
completed the following tasks in a two-year schedule:
•  synthesize national and international experience in Arterial    
   Intelligent Transportation Systems, 
•  identify critical arterial performance measures and 
   innovative strategies and technologies to improve arterial    
   performance measurement, 
•  identify the most benefi cial ITS elements for arterial    
   management,
•  identify desirable ITS technologies and solutions for 
   arterial management,
•  evaluate traveler information dissemination modes for 
   arterial management,
•  develop a guideline to identify and prioritize arterials   
   suitable for ITS implementation, and
•  conduct a case study to demonstrate how to develop arterial ITS applications.

What the Researchers Did Research Performed by:
Center for Transportation Research (CTR), 
The University of Texas at Austin

Research Supervisor:
 C. Michael Walton, CTR

 Researchers:
Alison Conway, CTR
Khali Persad, CTR
Kristen Svicarovich, CTR
Zhong Wang, CTR
Guohui Zhang CTR

Project Completed: 8-31-09



For More Information:
0-5865 Arterial Intelligent Transportation Systems—Infrastructure Elements and Traveler 
Information Requirements

Research Engineer - Wade Odell, TxDOT, 512-465-7403
Project Director - Tony Parlamas, TxDOT, 361-808-2312
Research Supervisor - C. Michael Walton, CTR, 512-471-1414

This research was performed in cooperation with the Texas Department of Transportation and the Federal Highway Administration. The contents of this report 
refl ect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The contents do not necessarily refl ect the offi cial 
view or policies of the FHWA or TxDOT. This report does not constitute a standard, specifi cation, or regulation, nor is it intended for construction, bidding, or 
permit purposes. Trade names were used solely for information and not for product endorsement. 

Research and Technology
Implementation Offi ce
P.O. Box 5080
Austin, Texas 78763-5080
512-465-7403
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Detection technologies are a key component to successful deployment of any arterial ITS technology system. 
Researchers recommend using various means of data collection technologies such as detectors, video detection, 
GPS detection, cell phone detection, toll tag detection, and so on to improve arterial data collection.

Coordinated signal control plays an important role in responding to recurrent or non-recurrent congestion. 
Signal optimization is the most effective way to improve arterial traffi c operations. The software and hardware 
are already mature and widely available. Therefore, TxDOT should consider coordinated signal control 
implementation through cooperation with local transportation agencies to enhance arterial system performance.

Information dissemination technologies are essential for arterial management enhancement. Desirable 
characteristics of arterial traveler information systems include (a) provide route and decision guidance (b) be 
timely, accurate, available, and cost effective, and (c) be easy to access and safe to use. It is recommended 
that TxDOT staff should fully consider these characteristics to maximize the benefi ts when implementing the 
information dissemination technologies.

The ideal message design should reduce the driver’s uncertainty regarding traffi c conditions instead of 
overwhelming him or her with unneeded data. An auditory method is adequate and effective when drivers are 
familiar with the network. If DMS systems are going to be deployed on the arterial network, particularly during 
peak hours, the DMS should be located so that traffi c can be easily redirected to an alternative route that under 
normal operating conditions has some available capacity to accommodate additional traffi c volumes. These 
fi ndings should be carefully considered for future information dissemination applications.

What They Found
Arterial ITS applications have the potential to reduce travel time, increase travel time reliability, increase 
vehicle throughput in the transportation network, and reduce fuel and environmental costs. With the rapid 
development of technologies, arterial ITS components are becoming more affordable and widely available. As a 
result, the ability of TxDOT to monitor and manage its arterial systems is technically feasible.

The different agencies such as MPOs, TxDOT districts, and RMAs in Texas had different arterial performance 
measures. The top arterial performance measures were evaluated. Six effective arterial performance measures, 
used mostly to characterize arterial roadways, include Arterial Vehicle Miles Traveled, Level of Service, Speed/
Travel Rate, Travel Time, Volume/Capacity Ratio, and Volume.

Traffi c Control, which includes the subcategories of Transit Signal Priority, Emergency Vehicle Preemption, 
Adaptive Signal Control, Advanced Signal Systems, and Variable Speed Limits all have shown signifi cant 
benefi ts to the arterial systems and are in line with TxDOT’s strategic planning goals. 

Information dissemination, primarily in the form of Dynamic Message Signs (DMS) provides drivers with 
information regarding traffi c conditions and is effective when drivers are unfamiliar with the area. Highway 
Advisory Radio is benefi cial when drivers are familiar with the network, but is underutilized. 
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