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1. Executive Summary 
 

1.1 Introduction 
 
The ENTERPRISE Travel Time Best Practices Research Project involved contacting 
numerous State Department of Transportation (DOT) representatives to discuss best 
practices for travel time data collection, processing, and information reporting.  This 
document summarizes the results of the conversations and lessons learned.   
 
In addition to simply documenting the practices implemented in each state, research was 
also conducted on the specific approaches used for monitoring and reporting information.  
Therefore, there are a number of matrices in this deliverable, each one presenting a 
different perspective on the topic of travel time prediction and reporting.   
 
The intent of this research was not to develop a lengthy white paper on the topic of travel 
time reporting, but rather to present quick facts in an easily referenced format to support 
ENTERPRISE member agencies in understanding what has worked and what has not 
worked in the field of travel time reporting.   
 

1.2 Conclusions of Best Practices Study 
 
In general, those agencies delivering travel times to their local travelers have had very 
successful results.  Most often, the traveling public has responded positively to the travel 
time reports and has found them to be of significant value.   
 
The matrices in Section 3 of this report describe details from many successful travel time 
systems throughout North America.  Without repeating all of Section 3 in this brief 
Executive Summary, a few highlights of best practices are summarized as follows: 
 
• North Carolina has implemented a low cost system based on solar powered doppler 

based speed detectors reporting over wireless communications.  This implementation 
met their specific needs and the low costs allowed for maximum coverage to be 
served by minimum costs; 

 
• Seattle, Washington and Minneapolis, Minnesota both had extensive loop detector 

coverage and established communications. This infrastructure enabled them to build 
in-house travel time systems with minimal outside contracted services and operate 
these with existing staffing resources, providing accurate and useful results; and 

 
• Chicago Illinois and the Bay Area represent areas where existing AVI tags on 

vehicles and a network of sensors allowed for hybrid approaches to data collection.  
These data are fused together through travel time algorithms developed by private 
contractors to deliver information using a combination of inputs. 
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The intent of this study and report is not to judge or assess any technologies, products, or 
approaches; but rather to document and summarize the experiences of public agencies 
that are operating travel time reporting systems.  Therefore, this report specifically avoids 
promoting (positively or negatively) any specific vendor, technologies or systems.  Any 
references to contractor/vendor names and/or products are included in order to describe 
sufficient details about the deployments to allow readers to understand the approaches 
and have the background needed should they decide to seek additional information. 
 

1.3 Decision Factors for Travel Time Calculations 
 
While this best practices report summarizes many aspects of travel time data collection 
and reporting, the three most critical decisions facing travel time deployments were 
observed to be: 
 
• The travel time reporting needs (e.g. geographic coverage, information needed); 
• The ownership and responsibility of the data collection equipment and algorithms; 

and 
• The approach towards data collection and calculation.  

 

1.3.1 Travel Time Reporting Needs 
 
Based on discussions with many states performing travel time reporting, the 
recommendation of this report to any state deciding to pursue travel times is to begin by 
developing a Concept of Operations that defines how the travel times will be used, as a 
driving factor in determining the best approaches.  The minimum factors addressed in this 
Concept of Operations should be the intent of travel time reporting and the desired 
geographic coverage of travel time reporting.  Each of these factors is discussed below: 
 
• The intent of travel time reporting: 
 

o For states wishing to provide travel time information along freeways to 
inform travelers of their expected time along the current route, then data 
collection and calculations for these select isolated routes and segments 
might be appropriate, and there might not be a need to collect and report 
travel times for alternate routes. 

 
o For states wishing to provide travel times (either on DMS, 511 or the 

Internet) to key destinations, together with alternate route travel times, 
then a more diverse network of travel time data collection is needed, 
possibly even including the arterial network; 

 
o For states wishing to include a form of automated incident detection or 

alert functionality or to consider traffic volumes and density in controlling 
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ramp meters, then the data collected should include volume and 
occupancy data (and not be solely limited to speed data); 

 
o For states ultimately wishing to disseminate travel time information for a 

number of destinations (e.g. related to an �Access and Destinations� 
approach), then connector travel times (i.e. ramps, feeders) may also be 
needed to describe a complete travel time picture 

 
o For states wishing to disseminate historic travel time information on the 

Internet site or use the raw data (speed, volume, occupancy) for other 
calculations or analyses, then the agency should pursue an approach where 
they �own� the data and are allowed to archive and use the data for other 
purposes. 

  
 
• The geographic coverage where travel time reports are needed: 
 

o For sites that decide the primary travel time needs are on one or two 
isolated routes, then an approach similar to that used in North Carolina 
where solar powered speed sensors and wireless communications might be 
the most appropriate solution; 

 
o For sites that decide the travel time reports should cover the primary 

freeway network that is already monitored with fixed sensors 
communicating back to a management center, then an in-house State DOT 
owned travel time algorithm complemented by supplemental sensors 
added in the field might make the most sense; 

 
o For sites that decide to offer travel times over large areas, supporting 

numerous destinations, with a mixture of freeways and arterials and/or 
wish to expand the travel time reports to corridors or rural areas of the 
state, then the best approach might be to contract services from a private 
company that either collects and generates information with their own 
sources or through a combination of public and private data collection 
points. 

 

1.3.2 Options for Ownership and Responsibility 
 
In talking with state agencies performing travel time reporting, the largest difference in 
the approaches to travel time calculation and reporting throughout North America was 
observed to be in the ownership and responsibility of the data collection and travel time 
calculation algorithms.  Some states have deployed and own all data collection equipment 
and software, and also have developed and own all algorithms.  Other states, purchase a 
service that either collects and provides the data, processes existing data and computes 
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travel times, or both.   Finally, some states operate a hybrid approach, where much of the 
equipment is owned by the state, and a private contractor accesses the data to compute 
and disseminate travel times.  Some observations of each approach are summarized as 
follows: 
 
Observations about the states that own and operate the data collection equipment 
(traffic sensors) and travel time algorithms are summarized as follows: 
 
• Often states that have a network of existing sensors to support real-time ramp meter 

algorithms have sufficient coverage to perform successful travel time calculations 
without additional sensors; 

 
• The ownership of  sensors requires ongoing maintenance and operations costs, 

however many states perform this maintenance with in-house operations staff and the 
true costs to maintain the sensors specifically for travel time are seldom fully 
understood; 

 
• States operating travel time algorithms developed in-house typically feel a good deal 

of ownership in the system and regularly tweak and modify the algorithm with 
internal staff; 

 
• There are a number of very successful locations where state DOTs operate effective 

in-house travel time systems, experiencing minimal contracted expenses.  These sites 
deliver a highly valued service almost exclusively with in-house staffing resources. 

 
• In situations where the geographic demand for travel time reports continues to 

increase (further in to the suburbs or along additional second tier highways that may 
or may not be operated by the state DOT), eventually the costs to continuously 
maintain and operate the growing number of sensors may create delays in expanding 
travel time delivery or eventual cost impediments to maintaining the network of 
sensors.   

 
 
Observations about the states that contract services for data collection, travel time 
calculation, or both are summarized as follows: 
 
• There are numerous success stories where contracted services use privately collected 

data, process publicly collected data, or combinations of both to generate travel times; 
 
• One observation is that those approaches that do not require fixed physical 

infrastructure solely dedicated to traffic detection offer a very long term solution to 
providing travel times over increasingly larger geographic areas  more efficiently than 
would be possible with fixed detectors; 
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• However, one observed challenge facing the contracted services is the need for 

ongoing contracted and outsourced service delivery, and the periodic re-negotiation 
of such services that might be required; and 

 
• It appears that the market for travel time service delivery is still evolving and the 

business models, prices and service agreements may continue to change as different 
companies establish their services.  At some point, the contractors offering the travel 
time service delivery will reach a stable price for delivery (or maybe have already) 
and it will be interesting to observe whether this price is a cost that State DOTs can 
justify in regards to the benefits to travelers and the available funding sources. 

 
Recommendations 
 
The opinions of this research project are that the selection of approach to ownership and 
responsibility of travel time calculation and delivery is dependent upon the local situation 
within each state.   
 
For example, state DOT ownership and operation of fixed sensors for traffic detection 
and in-house travel time calculations appears to be most suited to situations such as: 
 
• States with in-house IT staffing and resources to maintain the field equipment and 

software without considerable burden; 
• States with an existing network of data collection for ramp meters, where minimal 

new infrastructure is needed to monitor traffic flows to calculate travel times; 
• States with funding allocations and approaches where it may be challenging to 

outsource or administer continuous operations contracts (and where the use of 
internal staff is preferred). 

 
In contrast, state DOT outsourcing or contracting of services to provide travel time 
information (or portions of the service) appear to be most suited to situations such as: 
 
• States where a comprehensive network of fixed traffic sensors does not exist (and 

would essentially need to be created solely for travel times); 
• States where a combination of freeway and arterial travel times is desired;  
• States where the need for travel time calculation extends beyond the metropolitan 

area and there is a strong desire to report suburban or rural travel times in an extended 
area. 

 

1.3.3 Approaches for Data Collection 
 
An additional key decision facing states wishing to implement travel times is the data 
collection method.  This decision is most often faced by those states performing travel 
time calculations in-house, but also may be relevant if services are contracted (depending 
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upon the service agreement).  The discussions with states in this project (summarized in 
the tables in Section 3) have presented four options for data collection: 
 
• Fixed detection of traffic volume and occupancy; 
• Fixed detection of speed; 
• Detection of travel times using approaches such as toll readers; and 
• Proprietary approaches, such as probes and or communication monitoring. 
 
 
Fixed Detection of Traffic Volume and Occupancy 
Some observations about those states using fixed detection of traffic volume and 
occupancy are: 
 
• Most typically, inductive loops, radar or other sensors provide the volume and 

occupancy reports; 
• There are a number of commercial products that offer comparable performance and 

well documented success in terms of reliability and accuracy; 
• The costs per observation site and the need for many observations sites creates cost 

impediments to monitoring large areas.  Many sites with large networks monitored 
have grown the system over many years, and have a routine for replacement of a 
percentage of sites each year. 

 
 
Fixed Detection of Speed 
Some observations about those states using fixed detection of speed are: 
 
• Speed monitoring provides the needed information to calculate travel times often at a 

low cost, however these approaches lack traffic counting capabilities; 
 
• North Carolina is a good example of a state that reached a decision to implement 

speed sensors along a freeway route to gather the information needed to report travel 
times. 

 
 
Direct Detection of Travel Times 
Some observations about those states using travel time measurements with toll readers 
are: 
 
• There were some experiences of delays in calculation time to determine travel times 

using toll reader information, depending upon the algorithm and overall approach; 
• The accuracy when toll readers (or additional travel time centric readers) are spaced 

relatively close together can be very high; 
• There are also some institutional issues regarding the use of toll reader information 

for travel time reporting, related to the data ownership and the use of the data. 
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• Many sites are using toll tags for travel times and reporting very accurate results with 
minimal additional investment required.  Additionally, as the number of electronic 
toll users increases, the accuracy and time to calculation may also improve. 

 
 
Private Sector Proprietary Travel Time Services 
Some observations about those states contracting proprietary approaches are: 
 
• Some approaches depend upon existing services of third party companies (e.g. 

cellular phone providers or fleet vehicles) and these approaches may require various 
levels of participation by these third parties.  Therefore, while there is an advantage to 
using other existing networks of either fixed infrastructure or mobile devices (and 
therefore eliminating the need for new infrastructure) this also implies either a direct 
or indirect reliance on these other networks or systems.  The needed commitments of 
these other systems should be understood and considered before reaching final 
decisions; 

 
• The demonstrations and deployments that have already occurred have shown great 

success, and seem to demonstrate the long-term potential for approaches that can be 
reproduced nation-wide very quickly.  For these reasons, these approaches appear to 
have the strongest long term potential for truly nation-wide service delivery. 
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2. Summary / Purpose of Matrices 
 
The following section presents four matrices of information gathered from contacts with 
representatives in the various states, and through Internet searches.  The intent of each 
matrix is summarized as follows: 
 
• Summary matrix of Travel Time Deployments.  This matrix presents general 

information about each location contacted and/or researched within this project.  The 
information is intended to give readers an understanding of the approaches utilized, 
the ownership of equipment and data, and the feedback/findings on the quality of the 
reports. 

 
• Travel Time Data Collection Matrix.  This matrix presents additional details (based 

on discussions with state representatives as well as additional research) into the data 
collection approaches, products available, and findings on performance and lessons 
learned.   

 
• Travel Time Calculation Matrix.  This matrix presents different approaches 

towards calculating travel times based on the data collected.  Again, information in 
this matrix is a combination of insight gathered in conversations with state 
representatives as well as additional research. 

 
• Travel Time Reporting Matrix.  This matrix presents different approaches used for 

the dissemination of travel time reports on DMS and the Internet.  Where available, 
lessons learned and feedback on the approaches is also included. 
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Appendix A 
Example Images and Pictures of Travel Time Messages 

Displayed on DMS Signs 
 

A-1. Introduction 
 
This Appendix supplements the ENTERPRISE Travel Time Best Practices Manual.  The 
intent of this Appendix is to include photograph or web generated images replicating 
DMS displays of travel time reports.  All images have been obtained from either the 
respective State Department of Transportation or downloaded from their website.  The 
different approaches to travel time dissemination on DMS include such things as: 
 
• Display of travel time to one or multiple destinations; 
• Display of travel time and distance to the destination; 
• Display of travel time and time stamp marking the time at which data was collected; 
• Display of travel time together with an incident/event summary; and 
• Display of travel times to either roadways, cities or both. 
 
Following this brief introduction, the remainder of the document is comprised of brief 
bullets of information and accompanying images, intended to give the readers of the 
Travel Time Best Practices Manual a graphic understanding of the different approaches. 
 
 

A-2.  Nashville, Tennessee 
 
-  Travel times posted on DMS 
-  Website displays DMS locations and current sign content 
-  Example of travel time and distance on same sign phase 
-  Images below show web page map pop-up and picture of actual sign (both 

courtesy of the Tennessee DOT traveler information website) 
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A-3. Houston Texas 
 
- DMS displays travel time to destination together with time stamp from when data 

was collected 
 
 
 

    
 

A-4. Seattle, WA 
 
- Typically two destinations per sign 
-  Often use city as destination 
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A-5. Kansas City Scout Project (Kansas City Kansas and 
Missouri) 

 
-  As many as three destinations posted on a sign phase 
-  DMS images replicated on web site (web site images below were captured during 

evening commute time) 
-  Bottom-most row destination is furthest away and typically appears on another 

sign downstream 
-  Some DMS locations include distance to destination 
 
 
 

       
 

A-6. Minnesota 
 
- Destinations include highway names or landmarks (e.g. �River� shown below) 
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Appendix B � Snapshots of Travel Time Displays on the Internet 
 

 
 
Appendix B supplements the ENTERPRISE Travel Time Research Project�s Best 
Practices Manual with screen shot images from Travel Time displays presented on 
sample Internet travel information dissemination systems throughout the United States.  
These are only a sample of the states performing travel time reporting on the Internet.  
These selections were chosen to present as wide a range of different approaches as 
possible.   
 
For many of the sites featured in this Appendix, a blue-green text box has been added 
describing the unique features of the specific site.  For each site, the website address is 
included at the top of the site.  Scaling has reduced the visibility of each site and readers 
are encouraged to visit the sites to view the actual operating systems. 
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Washington State 
http://www.wsdot.wa.gov 

 

 

� Tabular display of Travel Times 
 
� Includes distance 
 
� Includes Average Time by 
segment 
 
� Includes Current Time by segment
 
� Includes HOV Travel Time
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Washington State 
http://www.wsdot.wa.gov 

 
 
 

 
 
 

� Small Screen Travel Time Report 
  available for blackberry and web enabled
  cell phone use 

� Small Screen Freeway speed map 
  available for blackberry and web 
enabled 
  cell phone use 
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Raleigh, North Carolina 
http://apps.dot.state.nc.us/tims/ 

 
 

 
 
 

� Speed Map 
 
�Spot Speed 
Data 
 
� Travel Times 
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Houston Transtar 
http://traffic.houstontranstar.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� DMS Sign locations on 
map 
 

� Clicking on DMS sign 
  brings up travel time 
  (if currently posted on 
sign) 
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Gary/Chicago/Milwaukee 
http://www.gcmtravel.com 
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�Hourly time plot 
 

�Current Travel 
time 
 

�Average Travel 
time 
 

�Normal Range of 
times
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Gary/Chicago/Milwaukee 
http://www.gcmtravel.com 

 

 
 
 

�Congestion Status 

�Current Travel Time 
 

�Average Travel Time 
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Milwaukee, Wisconsin 
http://www.dot.state.wi.us/travel/milwaukee/times.htm 

 

 
 
 
 

� Tabular display 
� Normal (free flow) 
shown 
  in parenthesis 
� Times bolded if > 20% 
   over normal Travel  
  time
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San Francisco Bay Area, CA 
http://www.511.org 

 

 
 
 
 

� Point & Click origin and destination 
 

� Presents alternate routes (if available)
 
� Highlights shortest route in blue 
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Florida Travel Times on the Web 
http://www.fl511.com 

 

 
 
 
 

� Point/click on origin 
  and destination 
 
� Alternate travel times
  displayed by colored 
  routes 
  (green = shortest 
time)  
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Houston, TX (Transtar) 
http://traffic.houstontranstar.org 

 

 
 
 

� Link Description 
 

� Data Age 
 

� Distance (Miles) 
 

� Travel time 
 

� Speed 
 


