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ABSTRACT 

The 1995 Dallas Area-Wide ITS Plan developed for the Dallas District of the Texas 
Department of Transportation (Tx.DOT) specified the continued use of private cellular phone reports 
as the primary means of incident detection, with video cameras deployed for verification. However, 
in order to assess the potential of foregoing or delaying complete deployment of automated freeway 
detection because of high cost and long implementation time frames, the reliability, cost, 
comparable effectiveness and deployment time of cellular incident detection were required. In 
addition, a number of questions remained to be resolved in order to optimize such a system: 
pinpointing the location of incidents from cellular call-in reports, avoiding the overloading of the 
911 system currently in use for these calls, and assessing the merits of having an alternate freeway 
incident number that would come directly to the Tx.DOT Transportation Management Center. This 
project determined that: 1) 75 percent of the 42 TMCs surveyed utilized cellular detection; 2) a 
system of location markers for freeways is needed to assist in accurate identification of incident 
locations from cellular reports; 3) due to the current market penetration of 17 percent, cellular 
detection is quicker, able to detect incidents off of the freeway mainlanes, and able to report incident 
severity; 4) expected costs for a rapid deployment cellular detection system consisting of 
information sharing with the region's 911 centers are significantly less than the traditional passive 
detection system currently under deployment in Dallas, assuming video cameras as an element of 
either system; and 5) implementation time of a such rapid deployment system is under two years, 
compared to the ten year plan to deploy conduit and fiber throughout almost 480 kilometers (300 
miles) of Dallas District freeways. 

INTRODUCTION 

Critical to ITS (Intelligent Transportation Systems) is an efficient form of surveillance on 
freeways to detect incidents, and traditionally, loop detectors imbedded in the pavement or some 
other form of passive detection have been deployed. These loop detector surveillance systems are 
usually installed with loops in each lane at a spacing of around 0.8 kilometer(½ mile) and with a 
trunkline conduit installation along the freeway interconnecting the loops to each other and to data 
processing locations. Count information can therefore be obtained for the purposes of determining 
freeway flow conditions, collecting traffic count information, and computing speeds and occupancy 
(in this case, the percent of time that a loop is occupied, used as a measure of congestion). With 
these passive detection systems, closed circuit television cameras (CCTV) are typically deployed 
at 1.6 kilometer (1 mile) spacing, with the video hard-wired to the transportation management center 
(TMC) via fiber optic cable. However, due to the high cost, difficulty of timely installation, and 
limited funding available to deploy ITS systems, the traditional system has been slow to develop in 
the Dallas/Fort Worth Metroplex. The opportunity exists to consider new technological capabilities, 
such as driver-based incident detection using cellular phones,which may hasten the deployment of 
surveillance or allow its extension to areas outside of the core system. In general, wireless 
technologies offer tremendous possibilities for cost savings with the potential to workwith the 
hardwired systems already in place. 
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Cellular Incident Detection 

Reporting of freeway incidents by drivers via their personally owned mobile phones is a 
common occurrence throughout the United States. Analog cellular type phones and the newer 
digital phones commonly referred to as Personal Communications System (PCS) phones are 
continuing to grow in popularity. The Cellular Telecommunications Industry Association (CTIA) 
estimated the growth in the number of cellular subscribers from 0.1 million in 1984 to over 55 
million at the end of 1997 (1). Current increases are estimated to be 33,000new subscribers per 
day, with industry analysts predicting 100 million users at the end of year 2000. This would mean 
approximately 33 percent of drivers nationwide might be expected to be subscribers. The current 
national average market penetration rate for wireless phones is estimated at 17 percent~). 

Due to the high number of subscribers, cellular/PCS users can detect incidents quickly (in 
daylight or darkness), during both peak and off-peak periods, whether the incidents occur on the 
freeway main lanes, shoulder, off the road, or on the arterial system. Mussa (J) conducted a 
theoretical evaluation of driver-based incident detection and determined that a 10% prevalence of 
mobile phones would assure detection of an incident in less than a minute even under low volume 
(700 vehicles per hour per lane) conditions. The study by McLean fl-) detailing the Chicago 
experience with *999 establishes the effectiveness of the service and the willingness of cellular 
users to help others; 95% of the calls received were of the "good Samaritan" type, reporting 
incidents not directly involving themselves. Christenson (5) evaluated some current call-in 
programs throughout the country, finding that cellular incident reporting programs are among the 
most effective methods for incident detection. It is obvious by now that drivers want to help. 

Local Situation 

This type of system is working informally in the Dallas/Fort Worth Metroplex using the 
Emergency 911 call-in number (which is toll-free). The information Dallas-area drivers provide to 
911 is now routed to responders but is not currently captured directly by the Dallas TMC for camera 
verification, freeway management, or notification of the public. The 1995 Dallas Area-Wide ITS 
Plan ( 6) developed by the Texas Transportation Institute (TTI)for the Dallas District of the Texas 
Department of Transportation (TxDOT) specified the continued use of private cellular phone reports 
as the primary means of incident detection, with video cameras deployed for verification. This 
raises the possibility of significant cost and time savings in deployment of the ITS Plan. However, 
in order to assess the potential of foregoing or delaying complete deployment of passive detection, 
research on the reliability, cost, comparable effectiveness and deployment time of cellular incident 
detection was required. In addition, a number of questions remained to be resolved in order to 
optimize such a system: pinpointing the location ofincidents from cellular call-in reports, avoiding 
the overloading of the 911 system currently in use for these calls, and assessing the merits of having 
a non-911 freeway incident number that would come directly to the TxDOT TMC. 
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Project Overview 

This research project, 7-3939, was undertaken by 1TI and sponsored by TxDOT as a one 
year study, completed in August, 1998. The scope for this project included determination of the 
optimum criteria for a driver-based freeway incident detection cellular/PCS (Personal 
Communication System) in Dallas, and comparison of this system with traditional passive detection, 
including implementation and operating costs as well as effectiveness. During the course of this 
research, many facets of such a system were investigated. Concerns that the 911 system may be 
impacted by the influx of callers reporting the same incident were investigated; nationally, the 
number of emergency 911 calls from cellular customers has reached 30.5 millionper year (7). 
Additionally, because mobile calls are not yet located by 911, information is required from the caller 
on the location of the problem, and such information is frequently inaccurate, needing to be verified 
by multiple calls or even by the first respondent to the scene. Further, over-reporting of incidents 
is a typical problem, at least for major incidents. The establishment of a separate call-in number 
was investigated as well as interaction with current 911 services. Other issues examined include 
the feasibility of providing freeway location signs at frequent intervals to assist in accurately 
locating the scene and the need for rapid verification of the nature, location, magnitude and 
appropriate response mechanisms for reported incidents. In this regard, CCTV may remain the 
verification method of choice, but economies may be realized in CCTV data transmission through 
the use of fast-scan and video compression technology, interconnected via high qualit)Phone lines. 
The pressing need to coordinate with the 911 centers and with the appropriate local response 
agencies is addressed. Since Texas lacks a singular response agency such as a State Highway 
Patrol, many jurisdictions must be involved, and it will be necessary to effectively interface with 
all of them. 

STUDY METHODOLOGY 

This project included a literature review, an incident detection methods survey, consisting 
of a one page fax to 42 freeway TM Cs, a follow-up telephone interview with 22 of these contacts, 
and interviews with 10 local 911 Public Safety Answering Points (PSAPs ). The results of these 
efforts were analyzed and submitted to a steering committee consisting of TxDOT, the North 
Central Texas Council of Governments, North Texas Tollway Authority, Federal Highway 
Administration, and TTI staff members for their review and guidance. 

Literature Review 

The literature search revealed several reports which refer to the use of cellular phones for 
freeway incident detection. The recently completed Dallas Area-Wide ITS Plan© notes that this 
driver-based method is the way most Dallas area incidents are first detected. The use of cellular 
equipped vehicles as passive probes in the Washington, D.C. area was reported by Larsen Q) and 
Sumner et al (9). This operational test used vehicle data from radio geolocation. Information from 
FHWA Field Offices summarized in the 1997 TRB Freeway Operations Committee Annual 
Meeting were reviewed (JO) for identifying areas currently using cellular/PCS reports, and for 
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those areas planning such a program. The Freeway Management Handbook q 1) also addressed 
the use of cellular phones for incident detection stating that the growth in cellular telephone 
popularity has resulted in it becoming the most important detection technology in most urban areas. 
Ballce (12) conducted a survey of existing freeway management systems around the United States 
in 1995 which revealed that a significant portion of incidents are detected either through freeway 
service patrols or cellular calls. Skabardonis et al (13) performed a study in California that 
evaluated the effectiveness (detection rate, false alarm rate, timeliness, and information details) of 
cellular phones for incident reporting compared to the California Highway Patrol (CHP), Freeway 
Service Patrol (FSP), call boxes, and public entities. The results indicate that cellular phones had 
the highest incident detection rate of the methods compared. Relative to the other detection 
sources, cellular phones are reasonably effective (with above-average ranking) in terms of the 
timeliness of incident detection, correct reporting of incident locations and availability of 
information about the incident type and number of vehicles involved. The study concluded that 
weaknesses of cellular phones included a high false alarm rate and limited information on incident 
severity. Furthermore, the evaluation showed that incidents reported by cellular phones (includes 
call boxes and public entities) showed longer durations on the average than similar incidents 
reported by the CHP or FSP. Skaban:lonis concluded that the extra duration is due to the incident 
verification process which at this time is done by sending officers to the scene instead of with 
CCTV video cameras. 

Incident Detection Methods Survey 

The incident detection methods survey consisted of three questions on a one page form. 
The survey was faxed to 51 TM Cs and respondents were asked to include a contact name for follow
up telephone interviews. The survey questions were: 

1. How does your agency find out about freeway incidents which impact traffic flow? 

2. If you receive information from cellular callers, please how this information is obtained. 

3. Is there a dedicated phone number for cellular callers to report incidents? 

There were 44 responses, representing 42 TMCs. These TMCs, listed in Table 1, were located in 
24 states throughout the U.S., with one located in Canada. Telephone interviews with contacts in 
22 TM Cs helped clarify the responses and provided detailed data on the various means of incident 
detection employed by each, the extent to which cellular phone reports are relied upon, and the 
arrangements established to capture that information, whether from dedicated call-in programs, 
formal or informal connections with 911 agencies, or monitoring of police radio reports. 

911 Agency Interviews 

Interviews with 911 Public Safety Answering Points (PSAPs) were conducted only in the 
eastern (Dallas) part of the Metroplex. There are 17 different cities with 911 PSAPs in the TxDOT 
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Dallas District that have responsibility for freeway incidents. (There are another 13 PSAPs with 
freeways within city boundaries in the western subregion, surrounding Fort Worth.) In all, 10 Dallas 
area 911 PSAPs were interviewed. The questions related to willingness to share information with 
the Dallas TMC, possible impacts on the 911 system of continued/increased cell phone incident 
reporting, possible value to 911 of connections with TMC video from CCTV, possible public 
awareness efforts to increase reporting of minor incidents, and opinions of the impact of 
establishing a separate call-in number for freeway incidents. 

RESULTS AND DISCUSSION 

Incident Detection Methods Survey Analysis 

In order to compare the different incident detection methods contained in Question 1 of the 
survey, a ranking methodology was needed which would account for both availability and reported 
effectiveness. Thus, the Composite Index (Equation 1) was created to compare the four different 
possible responses for each detection method by assigning a point value based upon the response 
given. The basic premise of the Composite Index was that the higher the value, the more prominent 
that method of incident detection. 

Where: 

Example: 

Composite Index (C. /.) = I. response points for each detection method [1] 

3 = points assigned to "much of the time" response on the survey 
2 = points assigned to "some of the time" response on the survey 
1 = point assigned to "rarely" response on the survey 
0 = point assigned to "not applicable" response on the survey 

Loop Detector C. I. = (13 "much of the time" responses x 3 points) + ( 6 "some of the time" 
x 2 points)+ (7 "rarely" x 1 point)+ (18 "not applicable" x 0) 

= 58 points 

Question 1 Results 

A summary of the results of Question 1, "How does your agency find out about freeway 
incidents which impact traffic flow? (Put at/ in the appropriate column for each method)", is 
provided in Table 2. The table is organized with the Composite Index point values in descending 
order from top to bottom for each of the ten incident detection methods included in the survey. 
Table 2 also shows the number of TMCs reporting each detection method and the average 
effectiveness among those reporting the method. 
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The monitoring of police radio and/or 911 dispatchers was the highest rated incident 
detection method. Cellular telephone reports were the second highest rated incident detection 
method. In most cases, these two incident detection methods are strongly correlated with each 
other. In most instances, police agencies are informed about the existence of a freeway incident by 
cellular telephone reports and then the TMC receives the information second-hand by monitoring 
of their communications. The third place ranking of CCTV video cameras for detecting incidents 
was somewhat puzzling to the research team. It is believed that survey respondents rated CCTV 
video cameras highly because of confusion between incident verification and detection. Telephone 
interviews revealed that a majority of TMCs do in fact use CCTV primarily for verification of 
incidents rather than detection. Freeway Service Patrols (FSP) were also a significant method of 
detection and several agencies described a close working relationship between their FSP and law 
enforcement agencies, especially when providing traffic control at incident sites. Commercial radio 
broadcasts are also relied upon by a significant number of TMCs for incident detection. Several 
agencies indicated that the relationship between TMCs and traffic broadcast services is a mutually 
beneficial one that is based on sharing resources to provide more timely and reliable information 
to the public. Traditional loop detector systems are still being relied upon by TMCs for incident 
detection; however, they only ranked (311 out of the 10 methods evaluated. Several respondents with 
loop-based detection systems explained that other methods (i.e., cellular reports) normally notify 
them prior to the loop system generating an incident alarm. Additionally, lower ranking items such 
as aerial surveillance, fleet operators, call boxes, and probe vehicles may have been ranked lower 
due to being less common (i.e., not many agencies have them available) rather than less effective. 

Results of Questions 2 and 3 

A summary of the results of Question 2, "If you receive information from cellular callers, 
please explain how this information is obtained:" and Question 3, "Is there a dedicated phone# for 
cellular callers to report incidents?" is given in Table 3. An inspection of the TMCs in Table 3 
revealed that 75 percent of the TM Cs surveyed utilized cellular detection as a method of incident 
detection. Specifically: 

► 911 is the primary number that cellular callers dial to give information on traffic incidents 
and accidents for 14 TMCs; 

► A non-911 dedicated number is the primary way that cellular callers report information on 
traffic incidents and accidents for 10 TMCs; and 

► Ten TMCs utilize both a 911 and non-911 dedicated number almost equally for cellular 
callers to provide information on traffic incidents and accidents. 

There are a number of ways for agencies to share incident information with each other. There were 
seven methods of obtaining traffic incident and accident information from cellular callers revealed 
in the right column of Table 3. The most popular method of obtaining information from cellular 
phone reports involved the 10 TM Cs monitoring either the police or 911 dispatch communications 
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with a radio scanner. The second most frequent method involved 7 TMCs being notified via a 
telephone call from a 911 dispatcher or other enforcement representative. Other methods include 
a direct call on a non-911 number to the TMC, co-location of transportation agency staff and law 
enforcement personnel in the TMC, electronic link to computer aided dispatch system, information 
from cellular reports by a dedicated radio system that allows them to communicate with response 
agencies, and information obtained from cellular reports via a pager system that transmits text 
descriptions of traffic incidents to multiple agencies from the local 911 dispatch facility. 

Summary of Selected Non-911 Call-in Proa:rams 

Fifteen different non-911 cellular call-in programs were identified from the TMC survey. 
Telephone interviews also helped gather more information on seven of the fifteen non-911 call-in 
programs that were identified in Question 3 of the survey. The interviews revealed that most of the 
call-in programs were geared towards reporting problems that affect traffic; however, several 
programs (notably the eleven operated by law enforcement agencies) also had the phone number 
used for reporting criminal activity. Most of the call-in programs featured in Table 3 receive 
information on traffic accidents but also on minor incidents such as debris in the roadway or stalled 
vehicles, especially when that activity has been encouraged in a promotional effort. The call-in 
programs have a fairly wide range of cellular calls handled, varying from 3,000 per month (#77 in 
Maryland) to approximately 20,000 per month (*999 in Chicago). The call-in programs have a 
number of perceived benefits including positive public response and feedback, improved 
interagency cooperation, positive effect on crime (especially driving under the influence and 
aggressive driver offenses), rapidly reported incidents (including minor ones), and means for 
providing traveler information. A number of different promotional efforts are utilized to inform 
motorists of these call-in programs including press releases, Internet pages, television and radio 
advertisements, messages on Dynamic Message Signs (OMS), static signing, cellular company 
billing notices, brochures, and program logos on agency vehicles. Another interesting finding was 
that everyone indicated that it wasn't difficult to establish a cellular call-in program because local 
cellular providers were often eager to set up and install the service for free. 

Findings from 911 Agency Interviews 

Part of the research involved interviewing Dallas area 911 Public Safety Answering Points 
(PSAPs) in order to get their perspective on issues related to cellular incident detection. Ten Dallas 
area PSAPs were each asked the same questions. The following bullet list provides some of the 
significant findings of the interviews: 

1. Every PSAP expressed a willingness to share traffic incident information with the TxDOT 
Dallas TMC; 

2. Several of the PSAPs expressed concerns (i.e., ability to forward emergency calls, call-taker 
training, etc.) about a non-911 number for reporting incidents to the TxDOT Dallas TMC; 
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3. Most PSAPs suggested that motorists have difficulty providing the location for incidents and 
everyone supported the idea of installing reference locations signs (see Figure 1) similar to 
the ones used in Cincinnati at frequent intervals; 

Figure 1. Reference Location Sign 

4. Several PSAPs indicated that their systems are in danger of overload from wireless calls; 

5. Every PSAP stated that the majority of wireless 911 calls are traffic related; 

6. In general, the PSAPs commented that stalled vehicles and debris in the roadway are 
considered emergencies (i.e., a threat to public safety) and should be reported to 911; 

7. Most of the urban PSAPs indicated that handling multiple calls (anywhere from 20 to 50 
calls) for major traffic accidents is a big problem; 

8. Most of the PSAPs handle multiple calls for the same incident but continue to verify the 
location and then thank them for calling; and 

9. Several PSAPs stated that it is common for wireless 911 calls to be routed to the wrong 
response jurisdiction because of the nature of wireless call transmission systems. 

Research Committee Concurrence and Direction 

The objectives of this research project were to determine the optimal cellular-based incident 
detection system for Dallas and to compare this proposed system with the traditional automated 
incident detection system on the basis of effectiveness and cost. The search for the optimal driver
based detection system came down to two choices: (1) develop a cellular call-in program for 
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motorists to report incidents directly to the Dallas TMC or (2) establish an information exchange 
with 911 agencies to receive notification of incidents on freeways. After reviewing all of the 
information collected in the literature review, incident detection methods survey, and 911 agency 
interviews, the research committee unanimously concurred that the second option, i.e., reliance on 
911, was the preferred direction for the Dallas area. Several factors affected this decision including: 

I. 911 agencies indicated a willingness to share traffic incident information with the TMC; 

2. TxDOT currently has limits placed on the number of full time employees (FIE) making it 
difficult to add the staff that would be needed to answer the incoming calls; 

3. Local 911 agencies have problems locating incidents from motorist reports, making it likely 
that TxDOT, with a much larger jurisdiction, would experience even greater difficulty; 

4. Reluctance was expressed by local cellular providers to give free air-time for a call-in 
number in addition to the free air-time they are already providing for cellular 911 calls; 

5. 911 agencies voiced concern over a 3 digit number other than 911 being used to report 
situations that they consider to be emergencies; and 

6. There is concern about the liability of TxDOT handling emergency calls that would have to 
be rapidly forwarded to the correct 911 answering point. 

The next step, after deciding to rely on the existing 911 systems for incident detection, was to 
develop a plan for sharing incident related information between the seventeen 911 agencies with 
freeway response capability and the Dallas TMC. 

Development of Model Cellular Incident Detection Plan 

Continued reliance on the existing 911 system has the advantages of being already familiar 
to the public, free for cell phone users, and of little additional cost to the public. It does, however, 
make it imperative that this information flow---incidents and locations---be expecikiously captured 
by the TMC. The use of freeway location signs similar to the ones used in Cincinnati (Figure 1) will 
assist the 911 operators in zeroing-in on an incident location and a quick response by the TMC with 
cameras could also assist in the 911 dispatcher's assessment of the situation and prompt deployment 
of appropriate resources to the scene. This means a reliable, preferably automated, connection must 
be made to each and every PSAP so that incident information can be shared without creating a 
significant increase in workload for either the 911 dispatchers or the TMC operators. In the short 
term, it probably means a voice contact (phone call) from the smaller PSAPs to the TMC, or perhaps 
an automatically-dialed beeper number, facsimile, or electronic mail to the TMC with a message 
giving the location of a reported incident. Eventually, this might mean a dedicated Integrated 
Services Digital Network (ISDN) line for video transmission, or even a fiber-optic line for the major 
(i.e., Dallas 911) centers. Once the cameras are focused on the incident, video could be relayed over 
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a phone line or a voice contact from the TMC would relay information to the PSAP dispatcher on 
incident specifics, suggested routing of response vehicles to the scene, incident severity, etc. if this 
information is available and desired by the PSAP. 

Comparison of Cellular 911 and Traditional Passive Detection Systems 

It is believed that if TxDOT rapidly deploys cameras throughout the region, the PSAPs could 
gain significant benefit from receiving that video in reducing response time to freeway incidents. 
It is possible that this potential benefit might create a willingness on the part of the 911 system to 
share or even absorb the costs of the fiber or ISDN line connections to TMC cameras. 911 system 
funding depends on serving the public good, and this expense may be justifiable to those who 
establish funding rates from cell phone and land-based telephone subscribers to 911. This leaves 
only the freeway location signs as additional expense, compared to the traditional passive freeway 
incident detection system, since cameras are already planned at 1.6 kilometer (1 mile) spacing along 
all congested freeways. This system would eliminate the need for immediate fiber installation, 
although upgrading the quality of video might be a future goal, suggesting fiber when funding 
conditions warrant. 

A cost comparison of the cellular 911 detection system and the traditional loop detector 
system is shown in Table 4. After examining the estimated costs for the cellular 911 detection 
system versus the traditional loop detector system for the approximately 480 kilometers (300 miles) 
of the Dallas freeway system in Table 4, it can be concluded that the total system costs differ by an 
order of magnitude. The cellular 911 detection system cost is relatively minor (approximately 1 
million dollars if reference location signs are fully deployed) compared to the significant cost of 
fully deploying a loop detection system (approximately 23 million dollars according to the Dallas 
ITS Plan). Another cost factor consideration between the two systems is that the annual operations 
and maintenance (O&M) costs for the loop detector system would be the responsibility of TxDOT 
whereas the cellular system O&M costs would almost exclusively be the responsibility of entities 
other than TxDOT. 

Compared to passive detection, cellular detection of freeway incidents is quicker Q,5, 6, 11, 
and 13), able to detect incidents off the freeway mainlanes, and able to report severity of incidents. 
It should also be noted that the implementation time of the cellular 911 detection system is under 
two years compared to the ten year plan to deploy the loop based system throughout the Dallas 
District freeways. However, lack of passive detectors in many freeways would preclude the ability 
to get spot speeds for traveler information and to gather volume data for planning purposes. These 
needs would have to be met with other means. In Fort Worth an ITS Early Deployment Planning 
Study currently underway recommends radar detection of speeds (sampling only) at approximately 
1.6 kilometer (1 mile) spacing using telephone transmission of data. The occasional count station 
will still be required, depending upon planning needs. Ramp metering would also require detection, 
at least on the ramp and the outside lane. 
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CONCLUSIONS 

Based on the results of this study, the following conclusions can be made: 

1. The monitoring of police radio and/or 911 dispatchers and cellular telephone reports were 
the two highest rated detection methods in the incident detection methods survey. This 
finding supports previous research which determined that cellular calls detect a significant 
portion of incidents. 

2. Traditional loop detector systems were ranked 6thout of the 10 detection methods which 
indicated that more TMCs are relying on other methods for detecting incidents that impact 
freeway traffic flow. In addition, several survey respondents indicated that other detection 
methods (notably cellular reports) normally notify them prior to their loop systems 
generating an incident alarm. 

3. Fifteen different non-911 cellular call-in programs were identified in this study and most 
were operated by law enforcement agencies (normally the State Police or State Highway 
Patrol) which seems to indicate that having one response agency makes a call-in program 
easier to establish and operate. 

4. The incident detection methods survey revealed that there were seven different methods that 
TM Cs are using to obtain incident information from cellular callers. This indicates that the 
reliance on cellular phone reports is relatively new and no one method has yet emerged as 
optimal for obtaining cellular detection for all TMCs. 

5. Reference location signs are needed to help alleviate the problem of inaccurate location 
reporting by motorists to local response agencies. 

6. Compared to passive detection, cellular incident detection of freeway incidents is quicker, 
able to detect incidents off the freeway mainlanes, and able to report severity of incidents. 

7. The TxDOT Dallas District's future reliance on cellular detection via information sharing 
with local 911 PSAPs will result in faster and more cost-effective (2 years, 1 million) 
coverage of the freeway system compared to the previously planned traditional loop detector 
system (10 years, 23 million). 
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California (5) Caltrans District 4 - S.F./Oakland TMC, District 6 - Central Valley TMC, District 9 -
Los Angeles TMC, District 10 - Stockton TMC, and District 11 - San Diego TMC 

Connecticut (1) Connecticut DOT- Bridgeport Operations Center 

Florida (3) Florida DOT District 5 - Orlando TMC, District 5 - Daytona Beach TMC, and District 6 
-Miami TMC 

Georgia (1) Georgia DOT - Atlanta TMC 

Illinois (1) Illinois DOT-Traffic Systems Center 

Indiana (1) Indiana DOT-

Maryland (2) Maryland State Highway Administration - CHART and Montgomery County TMC 

Massachusetts (1) Massachusetts Highway Department- Boston TMC 

Michigan (1) Michigan DOT- Metro Transportation Center (Detroit) 

Minnesota (1) Minnesota DOT - Minneapolis/St. Paul TMC 

Nevada (1) Nevada DOT TMC 

New York (2) New York State DOT - INFORM and New York State Thruway Authority- Transmit 

North Carolina (3) North Carolina DOT - Charlotte TOC, Greensboro TOC, and Western Piedmont TOC 

Oklahoma (1) Oklahoma DOT TMC 

Ontario, Canada (1) Ontario Ministry DOT- COMPASS 

Oregon (1) Oregon DOT- Portland Transportation Management Operations Center 

Pennsylvania (2) Pennsylvania DOT - St. David's TMC and Pittsburgh TMC 

South Carolina (2) South Carolina DOT - Charleston TMC and Columbia TMC 

Tennessee (1) Tennessee DOT Incident Management Program - Nashville 

Texas (4) Texas DOT- Dallas Satellite Operations Center, Fort Worth Satellite Operations Center, 
Houston Transtar, and San Antonio Transguide 

Utah (1) Utah DOT- Salt Lake City TMC 

Virginia (3) Virginia DOT - Northern Virginia TOC, Smart Traffic Center -Arlington, and Smart 
Traffic Center - Suffolk/Hampton Roads 

Washington (1) Washington State DOT- Seattle Advanced Transportation Management System 

Wisconsin (1) Wisconsin DOT - MONITOR 
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Average 
Incident Detection Method # of TMCs With Effectiveness Composite Index 

Method AmongTMCs 
With Method 

Monitor police radio/911 dispatchers 38 2.61 99 

Cellular telephone reports 38 2.34 89 

Video cameras (CCTV) 35 2.40 84 

Service patrol vehicles 35 2.40 84 

Commercial radio broadcasts 39 1.85 72 

Loop detectors 26 2.23 58 

Aerial surveillance 25 1.44 36 

Fleet operators (transit, taxi) 23 1.13 26 

Telephone call boxes 11 1.64 18 

Probe vehicle speeds 6 1.83 11 
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TMC Description 

Arizona DOT Freeway 
Management System 

Caltrans District 4 
S.FJOakland TMC 

Caltrans District 6 
Central Valley TMC 

Caltrans District 9 
Los Angeles TMC 

Caltrans District 10 
Stockton TMC 

Caltrans District 11 
San Diego TMC 

Connecticut DOT Bridgeport 
Operations Center 

Florida DOT District 5 
OrlandoTMC 

Georgia DOT - Atlanta TMC 

Illinois DOT - Traffic 
Systems Center (TSC) 

Maryland State Highway 
Administration - CHART 

Montgomery County TMC 

Massachusetts Highway 
Department - Boston TMC 

Michigan DOT - Metro 
Transportation Center 

Minnesota DOT 
Minneapolis/St. Paul TMC 

Nevada DOT TMC 
(Statewide) 

New York State DOT 
INFORM 

NewYork State Thruway 
Authority (NYSTA) Transmit 

Dedicated Call-in Number(s) 

911 ➔ Arizona Highway Patrol 
(AzHP) 

911 ➔ California Highway Patrol 
(CHP) 

911➔ CHP 

9ll➔ CHP 

911➔ CHP 

911➔ CHP 

911 ➔ Connecticut State Police 
(CtSP) 

*FHP (347)➔ Florida Highway 
Patrol (FHP) 
*911 ➔ Marion County Sheriff 

*DOT (368)➔ TMC operators 

*999➔ *999 Communications 
Center (Conor Communications) 

#77 /911 ➔ Maryland State Police 
(MdSP) 

#77 /911 ➔ MdSP and local public 
safety answering points 

*77➔ Massachusetts State Police 
(MaSP) 
*21 ➔ SmarTraveler 

911 ➔ Michigan State Police 
(MiSP) 

911 ➔ Minnesota State Police 
(MnSP) 

*NHP (647)➔ Nevada Highway 
Patrol (NHP) 

911 ➔ local agencies and New 
York State Police (NYSP) 

911 ➔ local agencies 
Trucking Companies➔ NYSTA 

How Information is Obtained 

Monitor AzHP dispatch with a scanner. 
AzHP also calls TMC in some instances. 

S.F./Oakland TMC is connected to the 
CHP Computer Aided Dispatch system 

Central Valley TMC is connected to the 
CHP Computer Aided Dispatch system 

Los Angeles TMC is connected to the 
CHP Computer Aided Dispatch system 

Stockton TMC is connected to the CHP 
Computer Aided Dispatch system 

Caltrans & CHP operators work in the 
same room of the TMC 

TMC is co-located with CtSP who receive 
all cellular 911 calls 

District 5 TMC is co-located with FHP 
dispatchers in Orlando. Incident reports 
from the Sheriff are obtained by pager 

Drivers report incidents directly to TMC 

Motorists call *999 to give incident reports 
which are relayed to appropriate agencies 

Monitor MdSP via lowband radio. Also 
have scanners for local fire departments 

Dedicated radio link with County Police 
& Fire, Maryland SHA, and MdSP 

Some coordination with MaSP. Also, the 
SmarTraveler Cellular Probe Program 
gathers incident reports from motorists 

MiSP dispatchers are co-located in the 
MTC with Michigan DOT operators 

MnSP normally call the TMC, but 
sometimes learn via a radio scanner 

NHP informs Nevada DOT personnel by 
phone if their assistance is necessary 

INFORM monitors 911 agencies in the 
NY City area with several radio scanners 

911 calls are redirected to NYSTA. 
Truckers call the "Road Watch Program" 
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North Carolina DOT 
Charlotte TOC 

North Carolina DOT Western 
Piedmont TOC 

Oklahoma DOT TMC 
(Statewide) 

Oregon DOT - Portland 
TMOC 

Pennsylvania DOT 
St. David's TMC 

Pennsylvania DOT 
Pittsburgh TMC 

South Carolina DOT 
Charleston/Columbia TMCs 

Tennessee DOT- Nashville 
Incident Management 

Texas DOT 

Texas DOT - Transtar 

Texas DOT - San Antonio 
Transguide 

Utah DOT - Salt Lake City 
TMC 

Virginia DOT - Northern 
Virginia TOC 

Virginia DOT Smart Traffic 
Center- Suffolk/Hampton Rd 

Virginia DOT Smart Traffic 
Center- Arlington 

Washington DOT- Seattle 
ATMS 

MONITORTOC 

*HP (*47)➔ North Carolina 
Highway Patrol (NCHP) 
911➔Charlotte Police (CPD) 

*HP (*47)➔ North Carolina 
Highway Patrol (NCHP) 
911 ➔ local agencies 

*55➔ Oklahoma Highway Patrol 
(OkHP) 

283-5859➔ Portland TMOC 

911 ➔ Pennsylvania State Police 
(PaSP) 

*12/911➔ Pennsylvania State 
Police (PaSP) 

911/*HP (47)➔ South Carolina 
Highway Patrol (SCHP) 

*THP➔ Tennessee Highway 
Patrol (TnHP) 

911 ➔Dallas Police Department 

*MAP (627)➔ Houston Transtar 

*COP (*267)/911 ➔San Antonio 
Police Department (SAPD) 

911 ➔ Utah Highway Patrol 
535-6530➔ Salt Lake City TMC 

911 ➔ local agencies 

#77➔Virginia State Police(VaSP) 

#21 ➔ SmartRoute Systems 

#77➔ VaSP 

#77➔ VaSP 

#911 ➔ Washington State Police 
(WaSP) 

911➔ Milwaukee Sheriffs 
Department (MSD) 

Operators monitor NCHP & CPD with a 
lowband radio scanner. Reports are also 
sometimes phoned to the TOC 

Monitor NCHP & local agencies dispatch 
with a radio scanner 

OkHP calls DOT maintenance 
supervisors if assistance is necessary 

Motorists call directly into the TMOC to 
report traffic problems and incidents 

Monitor PaSP dispatch with a scanner. 
Frre & rescue bands are also monitored. 

*12 calls go to the PaSP who then radio 
the Freeway Service Patrol vehicles 

911 and *HP calls go to SCHP dispatch 
which calls DOT Service Patrol for help 

TnHP informs DOT personnel of 
incidents by phone calls 

Monitor police dispatch with a scanner 

Motorist Assistance Patrol hotline reports 

SAPD dispatcher is co-located in the 
Transguide building 

Monitor UHP with a scanner. Motorists 
also call the TMC to report problems. 

Monitor agencies with radio scanners 

Monitor VaSP with radio scanners 

SmartRoute Internet homepage 

Monitor VaSP dispatch with a radio 
scanner 

Monitor police & fire with radio scanners 
and get info from Metro Traffic reporters 

The WSP Computer Aided Dispatch 
system is connected to the ATMS 

Right now incident reports are obtained 
from MSD dispatchers by phone calls 
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Elements of the Cellular 911 Detection System 

Element 

Cellular/PCS phones 

Cellular service providers - call to 911 

911 PSAPs/dispatch infrastructure 

Information relay from 911 PSAPs to Dallas TMC 
► phone call a 

► digital pager a 

► facsimile a 

► electronic mail / modem transfer a 

Public education campaign - brochures and 
changeable message signs a 

Reference location signs 

Estimated Cost 

Free to TxDOT but motorists pay for phones 

Free to TxDOT and also free to phone users 

Free to TxDOT - funded by surcharges on phone users 
(both cellular and landline) 

Free to minimal cost to TxDOT 

Minimal cost to TxDOT 

$620 to $1,860 per km ($1,000 to $3,000 per mile) 

Elements of the Traditional Loop Detection System 

Element Estimated Cost ( 6) 

Loop detector system (loops, amplifiers, etc.) $15,000 per km ($24,000 per mile) 

Trunkline conduit and interconnect medium (fiber) $100,000 per km when facility is being reconstructed 
$140,000 per km when facility isn't under construction 

a TxDOT already has these systems in place for other uses; therefore, incremental costs for detection 
were estimated to be minimal 


