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DISSEMINATION OF AVI TRAVEL TIME INFORMATION 

FOR HOUSTON FREEWAYS 

The Texas Department of Transportation initiated a program in 1993 implementing 

Automatic Vehicle Identification (A VI) systems on Houston area freeways and High Occupancy 

Vehicle (HOV) lanes. By using A VI transponders attached to vehicles and reader stations 

located on the freeways, average vehicle speeds are determined between reader stations. This 

real-time travel time/speed information will become an important tool for the Greater Houston 

Transportation and Emergency Management Center for monitoring freeway and HOV lane 

operating status. 

The A VI system uses vehicles equipped with transponder tags as probes on the freeway 

system. Transponder tag "readers" are placed at "checkpoints" at 1 to 4 mile intervals along 

freeways and HOY lanes. These "readers" detect probes as they pass checkpoints within the 

system. The reader records the tag number, along with the date and exact time the probe was 

detected. This information is then transferred to an A VI host computer at a central location. 

The A VI host computer transfers this information to a computer that is executing a program that 

tracks the probes progress along freeway segments and calculates travel times between 

checkpoints. This travel time information is then made available to computers which possess 

and display the information to control center operators. 

The A VI system will become an integral part of the active traffic database for the Greater 

Houston Transportation and Emergency Management Center (GHTEMC). A significant portion 

of the freeway system (approximately 140 miles) is currently equipped for A VI monitoring of 

average travel speeds. Approximately 4200 METRO buses, local agency vehicles, and privately 

owned automobiles are equipped with transponders. In addition, approximately 37,000 vehicles 

have compatible transponders used by the Harris County Toll Road Authority. A number of 

non-local trucks and automobiles also have compatible transponders. Thus over 40,000 vehicles 

serve as traffic probes, providing real-time travel time data. 

A VI information is currently processed and used for surveillance and control activities 

in the In~erim Central Control Facility (ICCF). A software system has been developed 

comprised of A VIcalc and A VI view, which processes individual vehicle passage data at 

antennae/reader stations and summarizes in both tabular and graphic (speed ranges on a skeleton 
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freeway map) form the travel time, distance, and speed information. The AVI system is 

currently installed on the ICCF network. It is displayed in the ICCF and used by ICCF staff 

and traffic service bureaus to monitor traffic, respond to incidents, and provide traffic reports 

to local media. 

The A VI data and graphic representations of freeway travel times and average speeds are 

presently provided only in the ICCF. Local agencies consider that motorist benefits could be 

increased if A VI information were provided on a broad scale, real-time basis, particularly to the 

media (radio and television) because of the large number of viewers/listeners. The broad scale, 

timely dissemination of real-time traffic conditions could be expected to influence trip making 

decisions. For example, given this information via television in the morning before leaving 

home, a commuter could chose to alter her mode (take a park-and-ride bus); change his usual 

route; or leave later to avoid traffic congestion. If enough travelers altered their tripmaking, 

more efficient utilization of the transportation system would be expected, which would result in 

less traffic congestion. 

OBJECTIVES OF STUDY 

TxDOT authorized TTl to undertake an assessment of potential alternatives for the early 

dissemination of A VI travel time information. Objectives of the study are to: 

• assess feasibility of early dissemination of real-time traffic information; and 

• develop concepts for development of traveler information systems for the Priority 

Corridor. 

This technical memorandum summarizes the review of alternatives for early 

dissemination of real-time traffic information and informational databases to be available for use 

in traveler information systems. 

INFORMATIONAL DATABASES FOR ATIS 

A review was made of information databases which could be available in the ICCF and 

in the GHTEMC. These databases, most of which provide automated, real-time input, are 

considered candidates for use in traveler information systems. Existing and evolving 

informational databases are listed in Table I. Most of the real-time databases will, when 
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completed, have extensive coverage of the freeway and HOV systems; including A VI, loop and 

video imaging detection, television surveillance, and incident information systems. 

TABLE 1. POTENTIAL CONTROL CENTER 
ADVANCED TRAVELER INFORMATION SYSTEMS (ATIS) DATABASES 

DATABASE 

Automatic Vehicle Identification (A VI) 

Loop Detectors 

Roadway Conditions 

Incident Information 

METRO Passenger Information 

HOY Lane Information 

Bus Arrival Time 

Video Detection Systems 

Live Video Images 

COMPONENTS 

Travel time/average speed data from probes on freeways and 
HOY 

Freeway spot speed, volume, occupancy (roadway density) 

Roadway construction and maintenance information 

Incident information, comtemporanously compiled from 
operating and police agencies 

Schedules, fares, other information for passengers 

Operating hours, restrictions, bus schedules, entry/exit points 

A VI or A VL tracking to provide estimated "next bus" 
information 

Freeway spot speed, volume, occupancy (roadway density) 

Real time visual monitoring from freeway video system 

These databases will be important elements in performing the surveillance and control 

functions of the ICCF and GHTEMC. In addition to the A VI database, many of these databases 

will be useful in the development of traveler information systems. 

The available and evolving databases were considered by the Priority Corridor Technical 

Committee and GHTEMC for prioritization for implementation of traveler information systems. 

The consensus of the Technical Committee was a confirmation that the most readily deployable 

database, with the greatest utility and interest to the traveler is the freeway and HOV travel 

time/speed data provided by the A VI system. 

The general prioritization for use of databases in traveler information systems IS as 

follows: 

Highest Priority Freeway and HOV travel time/speed information (A VI). 
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Short Term Priority -

Intermediate Priority -

Long Term Priority -

Expand A VI-based system to include roadway condition 

data and incident information. 

Other databases listed in Table 1. 

Expansion of available databases to support area ITS Plans. 

The remainder of this Technical Memorandum is devoted to assessing alternatives for 

early implementation of A VI-based traveler information systems. 

ALTERNATIVES FOR EARLY DISSEMINATION OF AVI 

A review of potential dissemination approaches resulted in development of a range of 

alternatives for consideration. These alternatives would satisfy the objective of providing traffic 

information, initially the A VI travel time/speed information, directly to travelers or to the media. 

A VI view. AVI travel time/speed information is provided through the use of a computer 

program called A VI view, developed for TxDOT by the Texas Transportation Institute. A VI view 

processes the travel time/speed data and represents it graphically for display on the computer 

screen. Screens are also provided for viewing in text form, detailed travel time/speed data for 

individual vehicles. Currently, A VI view is used only in the control center (ICCF). A VI view 

must be executed on a computer connected to the ICCF Novell Network. 

Initial Alternatives. Eight alternatives were identified initially for consideration by the 

Technical Committee. These alternatives represent a wide range of potential approaches and 

implementation time frames. Descriptions and features of these alternatives are: 

Alternatives 1-5 provide full use of the AVIview program at a remote site. 

1. Low-Speed Network Connection 

• use specialized server device to provide transparent remote network 

connections over dialup phone lines; 

• requires little or no changes to A VI view program; 

• could operate programs other than A VI view such as word processing, 

email access, etc., for use by TMC personnel; 

• best suited for full-time type connections; and 

• could be ready for use as soon as equipment is purchased and users are 

signed up. 
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2. A Vlview via Internet Communications/ 11 IP Tunneling 11 or 11Netware IP11 

Method 

• provides a transparent Novell Netware connection using the Internet; 

• requires purchase of remote (IP Tunnelling) or central (Netware IP) 

software; 

• require little or no changes to AVIview program; 

• could operate programs other than A Vlview; 

• best suited for full-time type connections; 

• currently being used to provide AVI access in Til's Traffic Management 

Lab in College Station; and 

• could be ready for use as soon as software is purchased and configured 

and users are signed up. 

3. Dialup Phone Connection/Custom Software Modifications 

• develop custom software (two man-month software development) to 

communicate over modem connection; 

• connection only good for A VI data access; 

• could provide full-time connections and part-time connections; 

• initial connection established within 45 seconds; 

• A VI view could be programmed to automatically call in at set time 

intervals to access current conditions to lower the number of phone lines 

needed; and 

• operation could probably begin within three months. 

4. A VI view via Internet Communications/Custom Software Modifications 

• customize A VI view software (three man-months software development) to 

operate using TCP/IP connection instead of Novell network; and 

• operation could begin within four months. 

5. Video Access 

• provide AVIview map to cable or commercial stations through methods 

1, 2, 3, or 4. 

• use Scan Converter hardware at remote site to convert to TV signal; and 
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• we will need use of the scan converter for testing of "readability" of the 

map because picture quality is diminished by the scan converter. 

Alternatives 6-8 would provide access to the A VI data through software interfaces other 

than the current AVIview software program. 

6. "Data Only Access" 

• provide information distributors with access to the raw A VI data for 

presentation and integration into their own software systems; 

• communications could be established through a network connection as in 

method 1 and 2, or through a custom communication protocol as in 

methods 3 and 4; and 

• This method makes it hard to control the quality and accuracy of the data 

presentations that would be provided by the vendor. Errors and 

misrepresentations could result. 

7. Internet Connection/"World Wide Web" Software Interface 

• no software purchase (public domain software); 

• could transmit a "captured" A VI view map screen to the remote computer; 

• can provide detailed text information and other "still graphics;" 

• updates must be manually requested by remote user; 

• anyone on the world-wide Internet would have access; 

• requires software development/customization (one man-month) to put data 

in correct format; 

• San Diego, Los Angeles, and Seattle are doing this and can currently be 

accessed; 

• this method could be made operational within two months. 

8. Low-Speed Phone Connection (Commercial-Off-The-Shelf "COTS" Software) 

• use "COTS" software such as Bulletin Board System (BBS) for software 

interface; 

must purchase this software; 

one man-month research and configuration of software; 

• cannot make use of AVIview program on remote computer; 

• can provide text information and very primitive pseudo-graphics; and 

6 



• system would only be suitable for short access of current conditions and 

not extended "real-time updates"of information. 

SCREENING OF INITIAL ALTERNATIVES 

Following a review of the features, functionality, ease of implementation, and time 

involved for each of the initial alternatives; the Technical Committee eliminated Alternatives 3, 

4, and 8 from further consideration. 

Costs and implementation requirements were refined for the remaining alternatives 

(Alternative 1, 2, 5, 6, and 7) and are summarized as follows. Note that several of these 

alternatives are interrelated and do not necessarily stand alone. 

1. Low-Speed Network Connection 

Central Hardware/Services Cost 

• requires server device with one comm port per phone line (for continuous 

connection): 8-port-$4,500 16-port-$6,500 

• one modem per phone: $125 each 

• phone line installation: $400 (8 lines) to $800 (16 lines) 

Estimated Totals: 8 lines-$5,900 16 lines-$9,300 

Remote Hardware/Services Cost 

• 
• 

computer with modem: 

phone line: 

Operations Costs 

• phone lines: 

• remote software installations: 

• long term support {upgrades, etc.): 

Ports Needed 

$1,600 

$36/month ($75 installation) 

$36/month/phone line 

1 day per remote installation 

2 days per month 

• TMC personnel (remote AVI, email, office): 2-3 ports 

1 port 

unknown 

• Loral Remote Data Connections: 

• Media Connections: 

Who Pays for What? 

• TxDOT Automation: purchase and installation of server and modems 
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• Til (AVI contract): 

A VI related software installations, long term support, and phone lines 

• Media: remote computer modem and phone line 

2. AVIview via Internet Communications/"IP Tunneling" Method 

Central Hardware/Services 

• The current communications connections can handle approximately two to 

three more A VI connections of this type to the downtown METRO facility 

and one to two more of this type to other Internet connected locations. 

Remote Hardware/Services Cost 

• computer with network connection: 

• "IP Tunneling" software: 

• Internet connection: 

Operations Costs 

$1,600 

$300 

unknown 

• 
• 

Remote Software Installations: 

Long Term Support (upgrades, etc.) 

one day per remote installation 

two days per month 

5. Video Access 

Methods 1 or 2 are used to get A VIview program to cable or commercial station. 

Additional Hardware/Services (add this amount to cost of method 1 or 2); 

• scan converter at cable station: $1,000 to $6,000 

Software Changes 

• larger and less text; 

• larger lines to represent roadways; 

• fewer speed ranges due to lowered color distinction; and 

• timed screen sequencing to view more detailed information. 

Possible Cost 

• Undefined programming effort of one week to several months depending 

on requirements. 

6. "Data Only Access" 

• Media may desire to access "data only" and develop own graphics 

software; 
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• Loral prefers a connection of this type for their IRAD prototyping lab; 

and 

• The server device used in method one could be used to provide a 

connection to Loral which would be large enough to handle the A VI data. 

Central Hardware/Services 

• one of the ports from the server in method 1 can be used 

• 
• 

modem 

phone line 

Remote Hardware/Services 

• Lora! has existing computer 

• 
• 

modem 

phone line 

Software Development Costs 

• two days programming and configuration effort 

Operations Cost 

$125 

$70 install 

$125 

$70 install 

• phone lines $36/month/phone line 

7. Internet Connection/World Wide Web/New Software Interface 

Low cost test by Traffic Management Lab, TTl College Station 

• test usage rate 

• possible feedback from users on usefulness 

Full Implementation 

Central Hardware/Services 

• server computer 

• 1-3 weeks software development/configuration 

$5,000 

• server could be placed at location that has high speed internet connection 

to handle a large number of queries (no additional communication cost) 

Operational Cost 

• software support, upgrades 1 day per month 
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RECOMMENDATION 

As the alternatives were developed and assessed, strong interactions became apparent 

between alternatives and objectives, implementation possibilities, and timing. The primary 

implementation objective was readily identified as targeting the media (primarily commercial 

television) and providing the A VI view travel time/speed data in the most expeditious way to the 

media. This would reach the greatest number of travelers, although only a limited number of 

direct "users" (media) would need to be served by the system. In addition, a widescale 

dissemination of information could be readily provided by connecting to the Internet WWW. 

As alternatives were considered, two additional "network" considerations surfaced which 

could affect implementation decisions, i.e., the System Integration (Loral Space Information 

Systems) has a need to remotely access both AVIview and the AVI database; while METRO 

desires to have a connection to the ICCF which could provide AVIview, as well as serve other 

system needs. 

Therefore, in assessing the five remaining alternatives, several of which are actually 

subparts to other alternatives, it became more a matter of how and when to implement each of 

these alternatives, rather than selecting from them only one "best" alternative. 

The concepts of how individual alternatives relate to the Novell Netware Server, the 

communications server (3COM 16-Port Access Builder) and to each other is graphically shown 

in Figure 1. 

Immediate Action. Highest priority was given to implementation of Alternative 1-Low 

Speed Network Connection. This alternative will primarily provide access to AVIview to the 

media, with 16 server ports available (or expansion multiples of 16 if media demand requires). 

It is anticipated that ports would be dedicated to specific media users to permit continuous 

connections. Users would need to provide only a computer, modem, and phone line to access 

AVIview. 

Should individual media (e.g., television stations) wish to develop their own graphics 

software for displaying AVI "on screen," then implementation becomes a combination of 

Alternatives 1 and 6. 

Implementation of Alternative 1 is straightforward and should be implementable in a 

short-time frame. A cost-sharing approach was selected as the most appropriate for providing 

media access. TxDOT will provide and bear the costs of the communications server and 
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telephone lines (through their contract with Til) in the ICCF; while media users will provide 

their own computer, modem, and telephone line. 

An essential element in gaining participation of the media is the development of a 

dialogue and continuing discussions. These discussions would refine the concepts explored in 

this study into specific, detailed identification of needs, expectations, issues, requirements, and 

limitations of a partnership between the public entities and media companies. 

Near Term Implementation. The Internet World Wide Web provides the opportunity 

to reach travelers in their workplace (as well as home) where computers are more likely to be 

available. Thus, Alternative 7 can serve to complement Alternative 1 in the large-scale 

dissemination of AVI information to Houston travelers. Software development has already been 

completed by Til and connection to the Internet tested. 

METRO has indicated a desire to explore its installation of a high speed Internet 

connection and server to supply the AVIview Map on the Internet WWW. The Technical 

Committee has encouraged METRO to develop the Internet server for use as a traveler 

information system. It could initially provide A VI travel time/speed information, but would also 

have extensive future capabilities to provide traveler information to Houston's growing 

community of Internet users. Alternative 2 becomes a part of this implementation, providing 

the link between the ICCF and METRO to supply AVI data. 

Other Implementation. Implementation of other alternatives is expected to occur as 

illustrated in Figure 1. Alternative 2 defines an approach to connecting METRO to the ICCF, 

thus becoming interrelated with Alternative 7. 

Similarly, Alternative 6 is related to Alternative 1, utilizing, in the case of Loral, a port 

on the communication server to supply AVI data, rather than AVIview. Loral and possibly 

some television stations may choose to access A VI data, rather than A VI view. 

In discussions with media representatives, it may be found that they will want to develop 

a video image of A VI view suitable for direct broadcast. Thus, coupled with Alternative 1 or 

2 (for the linkage), the television station can acquire video converter equipment to develop 

suitable images for broadcast. 
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CONCLUSION 

The A VI system was developed on Houston area freeways and HOV primarily for use 

in traffic surveillance and control activities of the GHTEMC. However, the real-time travel 

time/speed information available from the AVI system can be useful to travelers in making trip 

mode, route, and departure time decisions. 

The alternatives considered and implementation steps recommended will significantly 

expand the nature, amount, and usefulness of information available to travelers in the Houston 

area. 
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