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EXECUTIVE SUMMARY 

INTRODUCTION 

This project originated from a need to expand vehicle count data collection at the border with 
the LeddarTech IS16, which began in fiscal year (FY) 2015. The early projects attempted to find 
and test sensors that could accurately count vehicles at international border crossings between 
the United States and Mexico. Most automated vehicle counting systems rely on traffic to keep 
moving and at a reasonably constant speed to achieve desirable accuracy. Therefore, achieving 
an accurate count of vehicles at the border area is very challenging. The most appropriate 
locations to count vehicles that actually cross the border are at the checkpoints, where vehicles 
are not moving at a constant speed. 

The objective of this project was to test and replace existing detection equipment at the 
Ysleta/Zaragoza Port of Entry (POE) and to expand detection capabilities at the Bridge of the 
Americas (BOTA) where count equipment was non-existent. This project replaced three field 
computers that had previously been installed at the Zaragoza POE for traffic monitoring and 
checked other components that had been installed earlier. Previous projects had installed six 
LeddarTech IS16 light emitting diode (LED) scanners and evaluated them at this POE to count 
both commercial and passenger vehicles. One commercial count location on the U.S. side of the 
border was at the exit to the Department of Public Safety (DPS) inspection facility. On the 
Mexican side, two LeddarTech sensors had been mounted over northbound commercial vehicle 
lanes, and three additional sensors had been mounted over northbound passenger lanes. 

In addition to these existing sensor locations, this project installed equipment to count 
northbound and southbound commercial vehicles at BOTA. To the extent possible, the project 
team used existing equipment, which included a mounting structure and equipment cabinet for 
northbound traffic. Not included herein, the southbound direction required installing one 
overhead sensor, an equipment cabinet, conduit, and power/communication equipment.  

METHODOLOGY 

The Texas A&M Transportation Institute (TTI) requested permission from the General 
Services Administration (GSA), in cooperation with U.S. Customs and Border Protection (CBP), 
to install the vehicle count equipment at BOTA. The appropriate agencies approved the request, 
and TTI proceeded with purchase of equipment. TTI prepared documents in English that 
described in detail the work to be done, translated the documents into Spanish, and hired a 
Mexican contractor to install the equipment to monitor two northbound lanes in Mexico and one 
southbound lane. GSA approvals for southbound were not finished in time for inclusion in this 
report. 

The contractor was responsible for installing three sensors at BOTA and for mounting the 
southbound cabinet. The northbound direction already had a mounting pole and mast arms in 
place, so the contractor had to secure each sensor over the monitored lanes and run connecting 
cabling from the cabinet to each sensor. Once all equipment was installed and verified, TTI 
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monitored the detectors for a short time to determine the accuracy of the detection system and 
the adequacy of the communication system. 

RESULTS 

Following convincing results with the modified LeddarTech detector in the previous years’ 
efforts, TTI was confident that the detector would generate accurate counts at border POEs. 
Researchers checked the three northbound LeddarTech sensors mounted overhead at the 
passenger vehicle entry point (at the Fideicomiso de Puentes Fronterizos de Chihuahua, 
previously CAPUFE) and two others that had been installed earlier to count commercial vehicles 
(also at the CAPUFE). This work included replacing the existing cabinet computers at the 
northbound BOTA commercial site and computers for three Zaragoza cabinets—one for the DPS 
commercial exit, one for northbound commercial vehicles in Mexico, and one for southbound 
commercial vehicles in Mexico. 

In a two-hour verification count at the BOTA northbound commercial site, the LeddarTech 
overcounted Lane 1 traffic by two out of 68 vehicles, and it undercounted by one vehicle in 
Lane 2. One of the Lane 2 counts by the sensor was likely a person walking instead of a vehicle. 
As in other count comparisons, the sensor exhibits a few overcounts and a few undercounts, with 
the overall result causing the errors to be near zero. In this case, combining the counts in both 
lanes resulted in a discrepancy of one vehicle in 191 total vehicles, or an error rate of less than 
1.0 percent (0.52 percent).  

To determine how well the LeddarTech detector can withstand the harsh desert environment, 
TTI had installed one detector as part of the FY 2015 project at the exit of the DPS’s 
Zaragoza/Ysleta facility. It had been installed in June 2015, so it was in place for three years. 
The detector’s only protection was an improvised covering to shield it from rain and perhaps 
blowing sand. During the intervening period, the detector required no maintenance whatsoever.  

RECOMMENDATIONS 

The results of testing the modified LeddarTech IS16 indicate that it is a viable detector for 
counting vehicles at international border crossings. Additional modifications made by 
researchers during FY 2016 probably improved the detector’s count accuracy, and they have also 
increased the flexibility of the detector for use in a greater variety of settings.  

Researchers recommend additional deployment of this detector in FY 2019 to include one 
additional location used by commercial vehicles—the Santa Teresa POE in New Mexico. If 
counts of privately owned vehicles (POVs) at the downtown bridges are needed, then the 
LeddarTech IS16 could be installed there as well.  

Researchers also recommend development of a subscription-based model for the 
dissemination of this information to users and stakeholders. A subscription-based model would 
help the Center for International Intelligent Transportation Research (CIITR) ensure the 
sustainability of these sensors over a long period of time.
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CHAPTER 1: 
INTRODUCTION 

BACKGROUND 

This project originated from a need to conduct independent vehicle counts at international 
border crossings between the United States and Mexico. While other agencies (e.g., CBP and 
tolling concessionaires in Mexico) affiliated with border crossing activities count vehicles for 
their own use, such information is not available to others in near real time or even in an hourly or 
daily format. To meet the need for an automated vehicle counting system, CIITR sponsored this 
research to install and monitor a commercially available vehicle detection system at the BOTA 
POE in the El Paso area.  

During FY 2014, TTI conducted limited tests of detection systems in College Station and at 
the Ysleta/Zaragoza POE in El Paso. In the early portion of that year’s research project, TTI 
conducted a search for a laser scanning detector because of earlier tests of the Sick LMS-111 
scanning detector. That detector seemed to be accurate for border applications, but its user 
interface was unacceptable. Another laser scanner investigated was the OSI LaserScan 
(previously Schwartz Electro-Optics), but the company’s disappointing response to early 
inquiries discouraged further investigation. Then, researchers discovered the LeddarTech IS16, 
which is a low-cost scanner that uses LED technology.  

Researchers found that the overhead-mounted LeddarTech IS16 detector had unparalleled 
accuracy for the border environment where vehicles might stop and/or accelerate within the 
detection zone, but it required modification to make it a long-term permanent solution for 
automated border traffic counts. Modifications to the LeddarTech firmware occurred as part of 
the FY 2015 work. Early testing of the modified detection system occurred first at Texas A&M 
University’s Riverside (now RELLIS) Campus, a controlled environment with no interference 
from other traffic. Subsequent testing occurred in El Paso at the Ysleta/Zaragoza POE at the 
southbound passenger car entrance and at the northbound commercial vehicle Border Safety 
Inspection Facility (BSIF) operated by the Texas DPS. 

The LeddarTech IS16 required development of a software application to automate the 
process of data collection and communication of the data to a remote location. The manufacturer 
did not provide a custom product for traffic counting applications, requiring additional effort to 
add the needed functionality. Also, accurate detection for some vehicles towing a trailer (which 
could be detected as two vehicles) required firmware modification.  

Another facet of FY 2016 research activities was to determine whether the detector could 
survive in the harsh desert environment. Based on its installation at the Zaragoza BSIF exit three 
years ago, its survivability in this environment was deemed acceptable. TTI fabricated a cover to 
shield it from the elements, and the cover was likely a contributing factor to its success. Besides 
being able to survive in the harsh environment, this detector’s accuracy plus its low cost 
contributed to its success in solving the challenges involved with accurately counting border 
traffic.  
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PROJECT OBJECTIVE 

The objective of this project was to install LeddarTech IS16 detectors to monitor northbound 
and southbound commercial lanes at BOTA and to make improvements at existing sites at the 
Zaragoza/Ysleta POE. The primary upgrade at the Zaragoza POE was replacing computers in the 
cabinets.  

PROJECT DESCRIPTION  

This project continued an existing vehicle count program that had been established over a 
period of about five years at selected international borders. Border counts are particularly 
challenging for most traditional sensors that depend on vehicles maintaining a constant speed. 
Border locations result in traffic queues and stop-and-go conditions. This project involved the 
following tasks:  

• Task 1: Determine need for additional detector modifications.  
• Task 2: Create implementation plan.  
• Task 3: Install and test detection equipment.  
• Task 4: Perform project management and reporting.  
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CHAPTER 2: 
METHODOLOGY 

INTRODUCTION 

The methodology for this project primarily involved installing sensors and related equipment 
at the BOTA POE and replacing aging field computers at the Zaragoza POE.  

CHRONOLOGY OF PERTINENT ACTIVITIES 

The methodology used to accomplish the objectives of this research project followed the 
original proposal with tasks shown below:  

• Task 1: Determine need for additional detector modifications. 
o One of the significant modifications that was attempted prior to starting field data 

collection was to program the new field computers to remove the RS-485 adapter 
from the layout, as in previous iterations. However, when connected to the 
LeddarTech at the first site (DPS commercial exit), the detector did not operate 
properly due to insufficient power. Its power LED was illuminated, but the 
detector was still not working properly. The field crew determined that the 
problem was not having the adapter connected since the adapter amplifies power 
to the detector.  

• Task 2: Create implementation plan. 
o The implementation plan for BOTA began with contacting the border agencies to 

request permission to install the equipment.  
o Conducting the work on the Mexican side of the border required hiring a 

contractor in Mexico through a competitive bid process. TTI developed and 
disseminated detailed plans translated into Spanish whereby contractors could bid 
on the project.  

o The implementation plan for BOTA used the following criteria: 
 Install the necessary count equipment at locations where counts will be 

accurate and require the minimum number of lanes. 
 Use existing equipment to the extent possible.  
 Minimize disruption to ongoing operations by border agencies.  

o The resulting plan for the BOTA northbound direction used existing equipment 
such as a mounting structure, an equipment cabinet, and equipment inside the 
cabinet. 

o The plan for the southbound direction required installing a small equipment 
cabinet under the CBP canopy, connecting to power, installing cabinet 
components, and running conduit from the cabinet to the sensor mounted 
overhead. The southbound work was not complete at the time of this report.  

• Task 3: Install and test detection systems. 
o TTI purchased three additional LeddarTech IS16 detectors with cables, along with 

other equipment to be placed inside the cabinet.  
o Software enhancements were finalized using the LeddarTech Software 

Development Kit. 
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o The field crew verified operation of previously installed LeddarTech counters at 
the Zaragoza DPS site and covering five lanes monitored on the Mexican side of 
the border. 

o The initial installation of the new field computer was at the DPS commercial site 
during the week of July 16, 2018. 

o During this same week, the field crew installed two additional new computers on 
the Mexican side of the border and checked other components for proper 
operation. Neither site south of the border was communicating properly.  

o For the BOTA installations, TTI hired a contractor to install the equipment. The 
installation occurred during the week of August 18, 2018. 

• Task 4: Perform project management and reporting. 
o Due to the late start of this project, the project team only provided a status update 

in May.  

The proposed plan for installing LeddarTech detectors and the work necessary at the two 
POEs was as follows: 

• BOTA commercial vehicle northbound entrance into the United States:  
o Purchase and install two LeddarTech sensors using existing hardware. 
o Connect cable from sensors to existing cabinet using existing conduit. 
o Troubleshoot any problems as required.  

• BOTA commercial vehicle southbound entrance into Mexico: 
o Purchase and install one LeddarTech sensor mounted overhead attached to 

canopy. 
o Install cabinet mounted on support column near power source. 
o Install conduit and connect wiring between sensor and cabinet.  

• Zaragoza passenger vehicle northbound entrance to the United States: 
o Repair or replace one LeddarTech IS16 detector over the rightmost lane at the exit 

of the CAPUFE. 
o Inside cabinet:  

 Replace SIM card. 
 Install field computer loaded with LeddarTech software. 
 Check entire installation for proper operation. 
 Troubleshoot any problems as required. 

• Zaragoza commercial vehicle northbound entrance to the United States:  
o Repair or replace two LeddarTech IS16 detectors, one over each lane on the exit 

side of the CAPUFE. 
o Check cables from each sensor to the existing cabinet.  
o Install new computer loaded with the sensor software and operating system.  
o Check entire installation for proper operation. 
o Troubleshoot any problems as required. 

• Additional activities that may be necessary beyond those noted above: 
o Complete any additional modifications to the LeddarTech software. 
o Evaluate data from installed sensors and modify sensor settings as needed. 
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Equipment Purchase 

Table 1 summarizes the critical equipment needed for successful completion of the BOTA 
portion of this project and the cost of each component. In addition, the Zaragoza portion included 
three field computers and one replaced LeddarTech sensor at the northbound passenger location.  

 
Table 1. BOTA Equipment Needed and Cost. 

Description 
Total Needed BOTA 

2018 Balance 
to Buy 

Unit 
Cost 

Extended 
Cost SB NB Total 

LeddarTech IS16 1 2 3 3 $940.00 $2,820.00 
ADAM 1 1 2 2 $157.59 $315.18 
Cable 1 2 3 3 $64.00 $192.00 
Spool of cable (4 pr ethernet) TBD TBD TBD 1 $200.00 $200.00 
Computer  1 1 2 2 $203.00  $406.00 
Power converter 0 2 2 2 $92.70 $185.40 
Dataprobe iBoot G2+ 1 0 1 1 $199.00 $199.00 
Cabinet (shipping to El Paso) 1 0 1 1 $50.00 $50.00 
Back panel 1 0 1 0 $0 $0 
Smartflex cellular router 1 1 2 1 $516.32 $516.32 
Coax cable (Type N to SMA) 1 0 1 1 $75.00 $75.00 
External antenna 1 0 1 1 $200.00 $200.00 

SUM $5,158.90 

Figure 1 shows an aerial view of mostly the U.S. side of the Zaragoza POE. The only activity 
in this project on the U.S. side was at the DPS exit (part of the DPS BSIF site). TTI replaced the 
field PC but did not need to replace the LeddarTech sensor mounted on the mast arm.  
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Figure 1. Aerial View of Zaragoza/Ysleta POE. 

Passenger Vehicle Counts 

Figure 2 shows an aerial view of the area being monitored on the Mexico side of the border 
(shown as MX CAPUFE in Figure 2). The labeling indicates that there are three lanes at the 
CAPUFE, named FAST, LANE 1, and LANE 2. This project replaced the sensor installed over 
the Free and Secure Trade (FAST) lane.  

DPS BSIF 

MX CAPUFE North 
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Figure 2. Aerial View of Ysleta POE for POVs.  

Figure 3 shows a photo from ground level of the LeddarTech sensor mounted over the FAST 
lane, which had to be replaced. Sensors monitoring the other two lanes were still operating 
normally. Occasionally, pedestrians walk under these sensors and cause false counts, but they 
appear to be infrequent.  
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Figure 3. LeddarTech Sensor Mounted under Canopy and Centered over Passenger Lane. 

Commercial Vehicle Counts 

Figure 4 is an aerial view showing the two northbound lanes for commercial vehicles. Once 
northbound commercial vehicles pass this point, they go directly across the bridge into the 
United States and enter the CBP lot for processing. This site already had radio frequency 
identification equipment installed, so the LeddarTech equipment used the existing cabinet and 

LeddarTech Sensor 
in FAST lane 
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other available equipment. Each lane had one LeddarTech sensor mounted overhead, but they 
were not working well. TTI found that the lenses on both detectors needed cleaning due to 
accumulated diesel exhaust particulates. Upon cleaning, the detectors seemed to function 
normally again. A lesson learned is to clean the lenses over commercial lanes, perhaps once per 
year to maintain good performance. Figure 5 shows a photo taken at ground level showing the 
CAPUFE with northbound trucks in Lane 1 and the mounting location of the LeddarTech sensor.  
 

 
Figure 4. Aerial View of Ysleta POE for Commercial Vehicles. 
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Figure 5. LeddarTech Sensor Mounted in Center over Commercial Lane. 

Data Collection and Dissemination 

Currently, the sensors send real-time counts back to a server in College Station. The 
information is aggregated at 10-minute, one-hour, one-day, and one-month time intervals. A 
monitoring system tracks the status of the sensors in real time to identify any system outages and 
field equipment failures.  

LeddarTech Sensor 
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The aggregated information is stored in an SQL server database. Currently, there is no 
provision for the dissemination of the information to end users and stakeholders. However, 
researchers can provide this information to users and stakeholders upon request.
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CHAPTER 3: 
FIELD DATA RESULTS 

Field personnel manually counted trucks at the northbound truck CAPUFE and compared 
results to data collected by the sensors in each of the two lanes. The northbound truck counts 
occurred on two lanes—the FAST lane to the right (as viewed by truck drivers) and Lane 1 to the 
left (see Figure 4). Table 2 summarizes the results of a two-hour count conducted in August 
2018, indicating that the sensor counts replicate the manual counts very well.  

 
Table 2. Commercial Counts at Zaragoza for August 30, 2018.  

Time Interval Sensor 1 Sensor 2 
9:30–9:45 18 18 
9:45–10:00 9 17 
10:00–10:15 4 17 
10:15–10:30 4 18 
10:30–10:45 9 14 
10:45–11:00 8 11 
11:00–11:15 8 9 
11:15–11:30 8 19 
TOTALS (Manual Count) 68 123 
TOTALS (LeddarTech) 70 122 
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CHAPTER 4: 
CONCLUSIONS AND RECOMMENDATIONS  

CONCLUSIONS 

The results of testing the modified LeddarTech IS16 sensor indicate that it is a viable 
detector for counting vehicles at international border crossings. Additional modifications made 
by researchers during FY 2018 probably improved the detector’s count accuracy, and they have 
also increased the flexibility of the detector for use in a greater variety of settings. Its low initial 
cost and its ability to withstand the harsh environmental in the El Paso area are supporting 
reasons to continue using this detector to count border traffic. 

RECOMMENDATIONS 

Researchers recommends additional deployment of this detector in FY 2019 to include at 
least one additional location used by commercial vehicles—the Santa Teresa POE in 
New Mexico. If counts of POVs at the downtown bridges are needed, then the LeddarTech IS16 
should be installed there as well. 

Researchers also recommend development of a subscription-based model for the 
dissemination of this information to users and stakeholders. A subscription-based model would 
help CIITR ensure the sustainability of these sensors over a long period.  
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