
   

  
 

   

  

Border Wait Time 
Technologies and 
Information Systems 
White Paper 

Economic and Air Quality Impacts of Delays at 

the Border  

 

San Diego, CA 

October 31, 2017 

 

 
  

   

 

 



SANDAG | Delays at the Border Study 
White Paper: Border Wait Time Technologies and Information Systems 

 
 

hdrinc.com  
 

1 
 

Contents 
1. Introduction ..................................................................................................................... 2 

2. Purpose ........................................................................................................................... 3 

3. Purpose of using Technologies for Information & Monitoring ........................................... 4 

A. Definition of Wait and Crossing Times ......................................................................... 4 

B. Users of Border Crossing Wait Time Data and Information .......................................... 6 

C. Measurement Methodologies ....................................................................................... 6 

4. Systems and Technologies Currently Used ....................................................................10 

A. Technologies and Systems for Data Collection and Monitoring ...................................10 

B. Information Dissemination Systems and Data Management .......................................23 

5. Border Crossing Environment: Information and Monitoring Foundations and Needs ......31 

A. Past Border Wait Time Studies ...................................................................................31 

B. Regional Border Environments ...................................................................................32 

C. Other Border Environments and Projects Reviewed ...................................................36 

6. Summary Analysis of Current Systems and Technologies ..............................................57 

7. Key Institutional and Technological Findings and Recommendations .............................65 

 

 

  



SANDAG | Delays at the Border Study 
White Paper: Border Wait Time Technologies and Information Systems 

 
 

hdrinc.com  
 

2 
 

1. Introduction 
The California ï Baja California border region is one of the most important and dynamic 

economic zones in North America due to its geographic location, comparative advantages, and 

the infrastructure in both countries. However, demand is posed to outstrip supply at the regionôs 

border crossings. While the crossings have become a critical element of the bi-national regionôs 

economic integration and competitiveness, growing demand has led to increased congestion at 

border crossings and generated delay and unreliable crossing times for cars, trucks, and 

pedestrians at California-Baja California land ports of entry (LPOEs). These delays and 

unreliability at the border have the potential to reduce the regionôs economic competitiveness 

and attractiveness to business, which can translate into lower levels of economic activity and 

growth. 

In 2006, SANDAG and Caltrans conducted studies that showed and quantified how border 

delays cause significant reductions in economic output and employment.  These studies 

highlighted the need for improving border crossings and infrastructure and helped make the 

case for developing a third crossing between San Diego and Tijuana (the future Otay Mesa 

East-Mesa de Otay II border crossing).  Similarly, in 2007, the former Imperial Valley 

Association of Governments and Caltrans conducted an economic delay study for Imperial 

County border crossings. Much has changed since these earlier studies ï the local economy 

has rebounded from the 2008 recession and there are new emerging industry clusters that 

depend on cross-border trade. 

As a result, SANDAG has commissioned the HDR team (led by HDR Inc., and supported by T. 

Kear Transportation Planning and Management, Inc., Crossborder Group and Sutra Research) 

to support the development of the study on Economic and Air Quality/Climate Impacts of Delays 

at the Border.  

This document was developed by Sutra Research and it is part of the subject study, providing a 

description of the available technologies to estimate and disseminate information about border-

crossing wait times at the different LPOEs along the U.S.-Mexico border.  
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2. Purpose 
This white paper addresses the following Task for the Economic and Air Quality Impacts of 

Delays at the Border study: 

Task 2.1.2 (as written in the Study Scope of Work) 
Finally, the Consultant will develop recommendations for the monitoring of wait times at 
the border and dissemination of this information to users of LPOEs in the study area. To 
do this, the Consultant will generate a list of the strengths and weaknesses of each 
method analyzed that will include considerations such as cost, maintenance 
requirements, ease of operation, quality of data collected and ease of dissemination. 
 

Monitoring and reporting northbound and southbound wait times at the border has been 

conducted through a variety of methods over time, from simple manual observations to more 

complex systems of technologies that automate the collection, transmission, processing, 

storage, and dissemination of this information to end-users. The value of this information varies 

with its intended use and the perspective of the end-user. End-users and their information 

needs may include: 

¶ Commuters desiring total crossing times and trends; 

¶ Commercial vehicles and businesses desiring total crossing times and trends, 

¶ Leisure travelers and one-time crossers desiring current total crossing times; 

¶ Government agencies desiring wait times to specific points in the queue to assist with 

operations management; 

¶ Government agencies desiring wait times or crossing times to understand trends for 

planning purposes; 

¶ Private sector businesses desiring to understand how border crossing environments and 

end-user behaviors may affect how they develop or deploy services or technologies to 

support these clients or customers. 

Given this, the automation of wait time or crossing time data collection and dissemination must 

support a variety of needs and objectives for each type of user. This white paper examines the 

purposes of using technology for monitoring and information dissemination, a brief discussion of 

previous studies, the individual characteristics and environment of the San Diego County and 

Imperial County border crossings (relative to and in the context of technology deployments), the 

most common technologies in use or considered for use in the border environment, and 

recommendations. 
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3. Purpose of using Technologies for Information & Monitoring 
The primary purpose of using technologies for border crossing wait time data collection is to 

provide a continuous, reliable data source that can be used for monitoring and information to 

support operations, security, management, and planning decisions at the border facilities, in the 

local community, in the region, and at the U.S. and Mexico national levels. To date, technology 

deployments have largely been temporary, but some permanent installations now exist along 

the northern and southern U.S. borders. 

The temporary use of technologies in border wait time studies and pilot tests have provided an 

opportunity to understand how well the tested technologies and methods operate in the border 

environment.  Short term and temporary deployments support border crossing studies with 

snapshots of data and information. 

Permanent, high-resolution, reliable, and technologically flexible deployments of a wait-time 

data collection systems at border crossings assist in providing the continuous stream of 

information required to identify trends, behaviors, and operational challenges at the border. To 

understand current conditions, improve processes, model predictive operations, and prepare for 

the future in border crossing performance requirements, an automated wait-time data collection 

system must be deployed that allows a baseline of wait-time information to be established. This 

baseline must encompass all days of the week, months of the year, seasons, and conditions to 

be truly useful and comprehensive.  

Finally, and ultimately, technology deployments must produce data that is or can be normalized 

and combined into larger data sets to provide a bigger picture of how border operations occur 

and perform under various conditions, and in comparison, to one another. To begin this 

process, the terminology used to define aspects of the border crossing process and 

technologies must be agreed upon and standardized. The following section discusses some 

basic definitions used in this document.  

A. Definition of Wait and Crossing Times 

To provide consistency in the discussion of technologies that support the monitoring and 

collection of wait time data in the border crossing environment, there are a few terms that must 

be defined. These definitions have been used in previous studies and will allow continuity of 

discussion in this document. A 2012 SANDAG study prepared by IBI Group indicates that wait 

and crossing times can be defined as follows: 

Wait time ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ǘƛƳŜ ƛǘ ǘŀƪŜǎ ŦƻǊ ŀ ǾŜƘƛŎƭŜ ǘƻ ǊŜŀŎƘ ǘƘŜ /.tΩǎ tǊƛƳŀǊȅ LƴǎǇŜction 

booth after arǊƛǾƛƴƎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǉǳŜǳŜέ2 for U.S. bound vehicles. In the case of Mexico 

bound vehicles (or southbound traffic), the CBP Primary Inspection booth would be replaced with 

ǘƘŜ aŜȄƛŎŀƴ /ǳǎǘƻƳǎΩ ό!Řǳŀƴŀύ LƴǎǇŜŎǘƛƻƴ ōƻƻǘƘ. 

                                                
2 Implementing a System to Measure and Disseminate Wait and Crossing Times at California Border 
Crossings, SANDAG, IBI Group/Texas Transportation Institute, October 2012. 
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Crossing time has the same beginning point in the flow as wait time, but its terminus is the 

departure point from the last compound that a vehicle transits in the border crossing process. 

For U.S. bound commercial vehicles, that last point is the California Highway Patrol (CHP) vehicle 

safety facility. For Mexico bound commercial vehicles, it is the inspection facility of Aduana. For 

U.S.- bound POVs, there would not be much difference between wait and crossing times since 

agencies do not inspect them, other than CBP. 

As a metric, wait time is of greater significance to CBP and Aduana operations, whereas 

crossing time is of greater interest to carriers, Secretaría de Comunicaciones y Transportes 

(SCT), and Federal Highway Administration (FHWA). For SANDAG, ICTC, and Caltrans 

purposes, wait times may be of higher value than crossing times when it comes to providing 

traveler information to the general public and determining variable toll pricing. 

Furthermore, border crossing time is of significant interest to travelers in passenger vehicles. 

Processing time within the government compounds are variable and dependent upon many 

factors. Therefore, while this metric is of interest to the border-crossing public, it is more difficult 

to establish a baseline case; trends are the most probable indicator for this highly variable 

datum. Figure 1 depicts the definitions suggested by the 2012 IBI Group study; it is a Mexico to 

U.S. northbound crossing. 

Figure 1 - Definition of Wait Time, Crossing Time, and Delay 

 

For the purposes of the discussion in this document, wait time will be distinguished from 

crossing time based on the above definitions. Additionally, wait time will be considered to end 

upon arrival at the primary inspection booth.  
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B. Users of Border Crossing Wait Time Data and Information 

The value of different types of border crossing wait time data and information varies with its 

intended use and the perspective of the end-user. End-users and their information needs may 

include: 

¶ Commuters desiring total crossing times and trends to make daily decisions about when 

and where they cross the border, and to arrange or plan for continued transportation or 

inform others of estimated arrival times or exceptional delays; 

¶ Commercial vehicles and businesses desiring total crossing times and trends to 

understand their costs and plan for appropriate equipment and labor resources to 

accommodate their continuous border crossing needs, and to inform others of estimated 

arrival times or exceptional delays; 

¶ Leisure travelers and irregular or one-time crossers desiring current total crossing 

times to arrange or plan for continued transportation and to estimate arrival to 

destination; 

¶ Government agencies desiring wait times to specific points in the queue to assist 

with operations management and plan for appropriate human resources; 

¶ Government agencies desiring wait times or crossing times to understand trends 

for regional transportation, infrastructure, or economic planning, budgetary, capital 

improvement, and performance measurement purposes; 

¶ Businesses desiring to understand border crossing environments and end-user 

behaviors, wait times, or crossing times such that they may develop or deploy services 

or technologies to support clientôs or customerôs needs for transportation, information, or 

other services. 

C. Measurement Methodologies 

Additionally, technology ñsystemsò may be classified by the methodology that is used to 

measure the travel time for the desired roadway segment or points in the wait time queue. 

Three approaches to measuring wait times, as defined by FHWA in a 2008 study, Inventory of 

Current Programs for Measuring Wait Times at Land Border Crossings, include: 

¶ Queue Length Measurement: Uses humans or technology to measure arrival and 

departure rates of vehicles and estimate the number of vehicles in the queue. This 

estimate is usually based on a measure of the length of the queue and an estimated 

average of the density of vehicles within it. The data is fed into an algorithm that 

estimates the time that it takes the next vehicle arriving at the end of the queue to move 

through the queue and reach the Primary Inspection booth. This method is ideal for 

providing real-time information for traveler information purposes. As soon as the data is 

recorded, it becomes archived data that can also be used for performance monitoring 

and other analyses.  

o Human involved methods include visual observations, cameras, driver surveys, 

and time stamp card/toll receipts; 

o Automated methods include inductive loop detectors, ranging radar detectors, 

video image processing. 
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¶ Fixed Point Vehicle Re-identification: Variations of this approach are also referred to 

as Point Vehicle Time Detection (PVTD), Anonymous Re-identification (ARID), and 

simply re-identification in various documents reviewed for this study. This approach can 

use a variety of technologies to identify individual vehicles at a fixed point upstream of 

the queue, and then again at the Primary Inspection booth, or at interim points along the 

queue and/or at some point beyond the inspection facilities. Methods currently used for 

Fixed Point Vehicle Re-identification (further discussed in the Technologies and Systems 

for Data Collection and Monitoring section of this 

document) include: 

 

o Timestamped cards, toll receipts, human 

observations; 

o Automated methods include Radio 

Frequency Identification (RFID), 

Automated License Plate Recognition 

(ALPR); 

o Current automated methods generally 

include some combination of 

technologies, such as ARID Wi-Fi or 

Bluetooth readers supported by wired or 

wireless communications. 

The time difference between two timestamps provides the travel time between the two points. 

The wait time attributed to the queue alone can be calculated by subtracting out the average 

(baseline) time required to travel that distance when there is no queue (i.e. under optimal 

conditions). This approach is well-suited to the calculation of wait time data for archival 

purposes. In terms of real-time measures, the data is already out of date by the time the vehicle 

reaches Primary Inspection. In other words, if it took the vehicle one hour to get through the 

queue, then the system accurately provides the wait time for a vehicle that reached the queue 

one hour ago. The ñcurrentò wait time may have radically changed within that hour. The next-

arriving driver may experience a very different wait 

time, which can lead to issues of trust in the data. 

The lag time is then reduced to the time it takes for a 

vehicle to travel between readers. In addition, it is 

possible to include predictive components to the 

algorithm that allow the provision of a forecast delay. 

Additionally, the vehicle re-identification approach 

provides some flexibility in terms of what segments 

are measured because readers can be placed at any 

point in the crossing process. ARID is a type of Fixed 

Point Vehicle Re-identification that ensures that the 

unique identifier provided by the vehicle or technology that is on or in the vehicle, does not 

Suggested Improvement 

Logged data can be made 

available more quickly by 

installing readers in the 

border region or along the 

queue that can download 

the data as soon as a 

vehicle completes the 

crossing.  

 

Suggested Improvement 

A more current estimate of the 

wait time can be achieved by 

increasing the number of readers 

along the length of the queue and 

using trip segment information 

from multiple vehicles that are in 

the measurement zone at the 

same time. 
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readily correlate to a specific vehicle when the data is analyzed; thus, the data source becomes 

ñanonymousò. 

¶ Dynamic Vehicle Tracking: Uses some form of wireless signal to determine the 

location of a vehicle dynamically, at various or multiple times, along its route. The 

archived data can then be analyzed to determine how far the vehicle traveled between 

time intervals on the approach to the border. If a segmented approach is used, the 

segments in the border zone are summed to produce a wait time. This approach is well-

suited to the collection of archived data for performance monitoring purposes. Data is 

either transmitted on a continuous basis, or logged continuously on board the vehicle or 

device for later download.  

This method may still be subject to the same lag as the vehicle re-identification 

methodðthat is, the data may already out of date by the time the vehicle reaches 

Primary Inspection. As with the vehicle re-identification method, it is possible to include 

predictive components to the data analysis algorithm that allow the provision of a 

forecast delay. Additional flexibility to measure wait times along individual segments of 

the crossing process can be achieved by ñgeofencingò (defining virtual geographic 

zones) specific regions at each crossing. 

A simplified example of a fixed-point vehicle re-identification approach could be as follows:  

At a point along a roadway, unique identifying data is made available by a mobile phone 

(data source) inside the vehicle to Wi-Fi reader on the roadside (data collection 

mechanism) that transmits the data through a cellular phone network (communications 

infrastructure) to a server sitting on the cloud (data warehouse). These steps are then 

repeated at one or more additional points along the roadway. When the same unique 

identifier on the mobile phone is read at one or more points down the road, a travel time 

can then be calculated for the distance between two points. This travel time data is then 

analyzed, processed, repackaged into useful information, and made available via an app 

or website (data dissemination) to the user. 

Figure 2 depicts a conceptual data collection and dissemination system that could include the 

use of technologies and infrastructure such as described in the previous example.  
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Figure 2 - Conceptual Data Collection & Dissemination System 
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4. Systems and Technologies Currently Used 

A. Technologies and Systems for Data Collection and Monitoring 

Technologies used for collecting, transmitting, storing, and disseminating data that depicts 

border crossing delay are often used in combination to achieve the desired travel time measure. 

Therefore, when we talk about using a technology, such as Bluetooth, Wi-Fi, Cellular, or RFID, 

for border wait time data collection, we are really talking about a data collection system that may 

be interdependent on a few technologies, working together, to collect, store, analyze, and 

disseminate that data. 

In a border crossing environment, a variety of factors will dictate which technologies are best 

suited to each leg of the data flow. Border crossings have some common characteristics and 

many unique physical, environmental, infrastructure, security, and suitability characteristics and 

considerations. So, technology approaches considered may need to be flexible to 

accommodate: 

¶ The unique characteristics of the crossing, 

¶ Continual changes and advances in technologies, 

¶ Needs of the various stakeholders that desire and require the border crossing 

information. 

The following sections more specifically address each of the potential technologies that can be 

used independently or in combination with others for the collection/detection, communication, 

and analysis of border wait times. Technologies addressed in this document include: 

¶ Cellular Networks and Data 

¶ Bluetooth 

¶ Wi-Fi 

¶ GPS 

¶ Radio Frequency Identification (RFID) & Dedicated Short-Range Communications 

(DSRC) 

¶ Automatic License Plate Recognition 

¶ Connected Vehicles 

¶ Inductive Loop Detectors 

¶ Radar, Microwave, and Laser Technologies 

¶ Crowdsourced/Aggregated Data 

¶ Other Emerging Technologies 

CELLULAR NETWORKS AND DATA 

Cellular technologies can support all types of measurement methodologies. Cellular 

technologies can be used in a border wait time system for the generation of location data and/or 

the transmission of data from mobile devices or other data sources where a wireless 

communication method would be beneficial, such as when a wired communications 

infrastructure is unavailable. Cell phones and other mobile devices on a cellular network 
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continually generate location data that is used by the cellular carriers for providing continuous 

service and for providing or monitoring roaming and other location dependent services used. 

Cellular networks are also used for transmitting data to or from other devices and are often the 

wireless mechanism of choice for data transmissions that exceed the range of other wireless 

technologies, such as Wi-Fi.  

Mobile Devices 

A 2008 study by Florida Department of Transportation, Travel Time Estimation Using Cell 

Phones (TTECP) for Highways and Roadways verified cell phones and other mobile devices 

and their respective location data as viable sources for travel time; and the reliability, accuracy, 

and resolution of this data continues to improve as smartphone manufacturers refine or adopt 

more capable components. The reason location data exists for cellular based mobile devices is 

due to the way cellular signals are transmitted and carried on the cellular network.  Specifically, 

cellular carriers periodically probe mobile devices on their networks, which may or may not be in 

use, to obtain the device identification and location. This probing is possible because the area 

serviced by the network is divided into many sectors, called cells, and each cell is serviced by a 

base station. To communicate with a specific mobile device and select the proper base station, 

the network must know the area the cell phone is in. So, when a mobile device moves from one 

sector to another, the cell must be handed off to the appropriate base station. In this way, the 

network is continually identifying and tracking mobile devices and performing the handoffs. 

There are many complexities to the operation of cellular networks along with the complexities of 

territories, ownership, and rights to base stations; each of these complexities impacts the way 

cellular devices are used when users must cross the US-Mexico border.  

Travel Time Calculation 

Generally, cell phone location is determined by signal tower triangulation using a variety of 

statistical methods and algorithms with varying degrees of accuracy. Depending on the method 

used, cell phone location accuracy can vary widely with the best providing location accuracy 

within 90 to 120 feet. Older methods may only be accurate to within 1500 feet or greater. For 

travel time, cell phone location data has been used with GPS as a complementary technology to 

improve accuracy. In rural settings, cell phone location accuracy may be suitable, but for urban 

settings accuracy is insufficient.  

Suitability for Travel Time Measurement in a Border Environment 

In the border environment, the use of cellular mobile devices to calculate wait time or crossing 

time is dependent upon continuity of location data from a mobile device that is traveling among 

a myriad of cellular service providers with closely spaced base stations and overlapping service 

areas. For cell phone customers, this may result in additional costly service charges for 

ñroamingò into the territory of another carrier, data charges and service fees for international 

service. Given this, border crossers often switch back and forth between mobile devices ï 

having a device specifically for use in Mexico with a Mexican carrier, and another device 

specifically for use in the U.S. with a U.S. carrier. Depending on which country they are 

entering, the traveler turns off the device from the country they are leaving, some time prior to 
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crossing the border ï thereby eliminating the generation of some location data for that device. 

Increasingly, there are bi-national plans with some carriers; as prices for these plans become 

more affordable, there will likely be less phone switching at the border, and more continuous 

location data available.  

Cellular Technology as a Communications Infrastructure 

As a communications infrastructure, cellular networks provide an essential transmission 

mechanism, using devices like cellular modems, for data collected or generated by other 

technologies or devices. A 2015 Arizona border travel time study conducted by Cross-Border 

Group and Lee Engineering, evaluated the penetration rate or the sampling rate of Bluetooth or 

Wi-Fi anonymous re-identification (ARID) technology at the six Arizona-Mexico POEs. In this 

study, a cellular modem was used and cellular communication allowed for monitoring and 

processing the ARID device data in real- time and alerted data collection staff to tampering, 

theft, or malfunction. If cellular service was not available at a deployment location, the data was 

stored within the device for upload to a computer and post-processing. 

Data  

Cellular location data collected via the cellular network must be made available by the cellular 

network owner/service provider (the carrier) or by a third-party data application or processing 

entity; this may be at a cost.  The location accuracy of mobile devices on cellular networks 

continues to improve by way of new technologies for base stations, antenna arrays, and the use 

of differential and assisted-GPS.  

BLUETOOTH 

Bluetooth wireless technology is a short-range communications technology originally intended to 

replace the cables connecting portable and/or fixed communications devices while maintaining 

high levels of security. Bluetooth technology is included commonly on devices such as 

smartphones, hands-free kits in cars, tablet computers, wireless headsets, and other devices. 

The key features of Bluetooth technology are robustness, low power, and low cost. Bluetooth is 

a mature technology that has been in use for about 20 years.3 The Bluetooth specification 

defines a uniform structure for a wide range of devices to connect and communicate with each 

other. A feature of Bluetooth technology is that it has achieved global acceptance so that any 

Bluetooth-enabled device, almost anywhere in the world, can connect to other Bluetooth- 

enabled devices in proximity. While not all vehicles contain mobile phones emitting Bluetooth or 

Wi-Fi signals the proportion that do is now dense enough that meaningful travel time data can 

be obtained by tracking signals from these devices.4  

                                                
3Bluetooth, Our History, https://www.bluetooth.com/about-us/our-history 
4 ITS International, Bluetooth and Wi-Fi offer new options for travel time measurements, 
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-
fi-offer-new-options-for-travel-time-measurements, 2013.  
 

https://www.bluetooth.com/about-us/our-history
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements
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Bluetooth-enabled devices can communicate with other Bluetooth-enabled devices from a range 

of 1 meter to about 100 meters, depending on the class of radios attached to the device. 

Bluetooth systems are best suited for vehicle/device re-identification detection methodologies 

and have been tested extensively in recent years to determine viability for travel time 

applications. The Bluetooth protocol uses a unique electronic identifier in each device called a 

media access control (MAC) address. Bluetooth readers can search for nearby devices using a 

refresh rate defined by the software running inside the reader and can obtain the MAC 

addresses of Bluetooth-enabled devices along with a timestamp. Because each MAC address is 

unique, traditional matching algorithms like those used for license plate, cellular, or toll tag 

tracking can be used to estimate travel time between two locations on a roadway. MAC 

addresses are not directly associated with any of the usersô personal information, thus 

minimizing privacy concerns. Bluetooth signals used in the previously mentioned methodologies 

are discoverable signals ï meaning that the device emitting the signal has not been paired or is 

open to pairing with multiple devices. Other Bluetooth methodologies combine discoverable and 

non-discoverable segments of Bluetooth signals and may increase the number of detections 

resulting in higher detection density and additional data5.  

Data sources for Bluetooth signals include devices such as: 

¶ Cellular phones and other Bluetooth-equipped mobile devices 

¶ Vehicles equipped with Bluetooth 

¶ Headsets, speakers, and other Bluetooth 

accessories 

Roadside data collection hardware, Bluetooth 

readers, must be installed along the queue to 

support Bluetooth data collection methodologies. 

As mentioned in the previous section, the 

Crossborder Group and Lee Engineering Study 

in Arizona evaluated Bluetooth as an 

anonymous re-identification technology to collect 

travel times. Bluetooth, was compared with Wi-Fi 

in this study by deploying it on opposite sides of 

the road at the same location. In this study, the 

penetration rate (similar to sampling rate), was essentially the number of unique devices 

detected by the ARID technology divided by the traffic volume for the same time window; 

Bluetooth had a lower penetration rate than Wi-Fi by 4 to 5 times. In other words, the Wi-Fi 

                                                
5 Bluetooth readers that detect non-discoverable Bluetooth signals may be configured to detect only 6 of 
the usual 12 characters of the MAC address to provide another layer of privacy protection when using this 
methodology.  
 
 

Suggested Improvement 

A solution to intermittent cellular service 

is to create a virtual private network as 

a back-up option when cellular service 

is not functioning. Another solution 

(used by the Peace Bridge border wait 

time system) is to hardwire 

data/internet connections to the 

Bluetooth readers, as this is much more 

reliable but can have large upfront 

costs 
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readers detected more mobile devices than Bluetooth readers.  Bluetooth readers for the 

CBG/Lee study detected discoverable Bluetooth signals only.  

When depending on cellular data service for communication to a data warehouse, test studies 

and pilot deployments have shown that cellular service may be intermittent. 

WI-FI 

Like Bluetooth technology, and in the context of border wait time systems, Wi-Fi is another 

short-range communications technology intended to provide communications among devices 

while maintaining high levels of privacy. Wi-Fi technology is most often included commonly on 

modern devices such as smartphones, hands-free kits in cars, tablet computers, other media 

streaming devices. The Wi-Fi signal emitted from these devices has made Wi-Fi another highly 

viable candidate technology for capturing the travel time of vehicles when drivers or passengers 

carry these devices, or vehicles with OEM or third-party Wi-Fi capabilities.  

In a series of 2013 Danish travel time trials, in Aalborg, Denmark using Bluetooth, Wi-Fi, and a 

combination of the two respectively, data from the combined technologies trial indicated that 

20% more vehicles were identified by Wi-Fi than Bluetooth6.  

Wi-Fi is the subject of current and recent tests in the San Diego regional border environment 

and is considered well-suited for Vehicle Re-identification (VRID), Anonymous Re-Identification 

(ARID) or Point Vehicle/Time Detection (PVTD) data (detection) collection methodologies. Wi-Fi 

is currently widely available in mobile devices and for roadside reader applications. A device 

must have Bluetooth or Wi-Fi enabled to be visible to the network and available for detection 

and be within range of the PVTD device (in this case approximately 500 ft.). Previous surveys 

indicate that mobile device users often leave Wi-Fi enabled on their devices, vs Bluetooth which 

is often disabled when not in use. Given this user behavior, Wi-Fi provides a higher probability 

data point for roadside readers. Currently, an application of Wi-Fi is being tested to collect 

border crossing travel times at the southbound San Ysidro US-Mexico border crossing. The San 

Ysidro Southbound Border Wait Time Pilot program is currently using the regionôs solar 

powered freeway call boxes by retrofitting them to house the sensors/readers and equipment 

required to gather anonymous data (a portion of the MAC address of the device) as vehicles 

drive by the equipped call boxes. The device is identified and then reidentified at multiple points 

(call boxes) along the route and then the time points are used to calculate travel time along the 

route into Mexico.  

The use of Wi-Fi in the current Border Wait Time Detection pilot required the following 

modifications to the call boxes: 

¶ Replacing the existing single antenna with a 3-function antenna that includes: 
o A data communication antenna (Cellular) 

                                                
6 Bluetooth and Wi-Fi Offer New Options for Travel Time Measurements, ITS International, Blip Systems, 
October 2013, http://www.itsinternational.com/categories/detection-monitoring-machine-
vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements/. 
 

http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements/
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements/
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o A voice communication antenna (Call Box system) 
o A PVTD antenna 

¶ Adding a PVTD device board into the existing call box enclosure 

¶ Adding an underground box containing a 12V battery for the PVTD detector 

¶ Replacing the existing solar panel with one that will furnish enough energy to both call 
box and PVTD systems.  
 

Note that cellular communication (with a cellular modem) is being used for this pilot, eliminating 

the need for a physical communication connection (see also the previous discussion of cellular 

communications). 

Maintenance of these installations is expected to be minimal and device functions can be tested 

remotely with the system web interface, if or when a communications link is available.  

Another advantage of Bluetooth and Wi-Fi over Automatic Number Plate Recognition 

(ANPR)/Automatic License Plate Recognition (ALPR) systems is that, in bumper to bumper 

traffic, these technologies can detect and track device in vehicles at locations where the license 

plate is not visible an ALPR/ANPR camera. Additionally, the Wi-Fi and Bluetooth readers can 

detect Wi-Fi and Bluetooth devices in vehicles traveling at high speeds (200 km/h (124mph)). 

Further these technologies are bi-directional and can measure vehicles passing in both 

directions, if they are within range. Additionally, a single sensor is generally required, where 

ALPR requires cameras for each lane of the installation. These technologies can be combined 

for more complex solutions requiring more than travel time data. (ALPR and ANPR are 

discussed in more detail in the Automatic License Plate Recognition (ALPR) section of this 

document).  

GPS 

As a location data source, Global Position System (GPS) transceivers are currently used with 

smartphones and other mobile devices, navigation systems, data loggers, and in-vehicle units 

(IVUs - often for transit and commercial vehicles). 

One primary strength of GPS over other technologies is that it does not necessarily require a 

roadside reader to retrieve or transmit the raw location data collected by the GPS unit. However, 

for the location data to be retrieved from a GPS unit, it must be downloaded manually from the 

unit, or combined with and transmitted using some other communications technology. GPS 

transceivers can transmit data through the cell phone network (Octel technology, for example), 

via satellite (e.g., Skybitz or Qualcomm), or through other short-range communications 

technologies such as Bluetooth, to report location and time information. The location and time 

stamp information can then be used to calculate cross-border travel time. Additionally, with GPS 

and cellular enabled mobile devices, such as smartphones, the GPS works together with 

cellular technology to ñcalculateò location, and then the cellular technology is the communication 

mechanism responsible for transmission of the data to a data warehouse. The combination of 

cellular and GPS technologies results in more accurate position data.  

In 2009 FHWA study, Delcan & Cheval Research evaluated GPS alongside Automatic License 

Plate Recognition (ALPR) for the purposes of determining suitability as a border wait time data 
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collection technology7. The following attributes of GPS were noted in the context of 

requirements for border wait time applications and remain relevant: 

¶ GPS can provide total cross border time measurement, or any segment thereof with 

proper ñgeofencingò of segments.  

¶ GPS can provide detailed data regarding movements of vehicles on approach to and 

within inspection facilities at the border. 

¶ Data collection is dependent on the private sector cooperation and collaboration for the 

use of data collected by IVUs, data loggers, and some other privately owned or 

controlled devices.  

¶ There are no known issues with safety and security ï particularly when data is made 

anonymous (via a third party or through other data processing techniques). 

¶ Stakeholders (participating in this FHWA study) generally supported sharing and selling 

of GPS data.8 

Data must be normalized for outlying data points that periodically occur with this technology; it is 

also subject to occasional atmospheric anomalies.  GPS requires the installation of equipment 

in individual vehicles and a center for receiving and processing information. In addition, some 

telemetry systems may not be able to provide data at sufficiently fine time increments. Overall, 

GPS is a reliable and essential assistive technology with potentially high resolution (depending 

on sampling rates) and wide-ranging data collection capabilities. 

RFID/DSRC 

RFID technologies include a variety of passive and active transponders, toll tags, and other 

types of tags that serve as vehicle identifiers. The best use of RFID for border wait times is for 

vehicle re-identification applications. RFID readers detect the ID of automated toll tags using 

dedicated radio frequencies. RFID is a mature technology that has been used in vehicle 

identification applications for more than 25 years9. Accuracy of this technology decreases with 

distance but has a directional advantage. Certain border crossers (such as commercial 

vehicles) warrant the use of RFID to measure travel time due to the higher levels of RFID tag 

fleet penetration for the various cargo, vehicle, and fleet pre-screening programs or membership 

with toll service providers, such as FastTrak. 

RFID readers are placed along the roadside or above the roadway using existing infrastructure. 

Readers are most accurate when located near the target vehicle and serving a single travel 

lane. Distance and obstructions decrease sensor accuracy. Depending on the generation and 

type of RFID tag and reader system, the range is approximately 12-15 meters.  

                                                
7 Measuring Cross-Border Travel Times for Freight: Otay Mesa International Broder Crossing, 
Technology Evaluation, FHWA, Delcan & Cheval Research, March 2008. 
8 Measuring Cross-Border Travel Times for Freight: Otay Mesa International Broder Crossing, 
Technology Evaluation, FHWA, Delcan & Cheval Research, March 2008 
9 Department of Transportation, Federal Highway Administration (FHWA), 
http://www.ops.fhwa.dot.gov/publications/fhwahop13029/ch2.htm 
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RFID technology is only applicable for cross-border travel time applications on roadways where 

a sufficient number of vehicles are equipped with tags ï such as a toll road, SR125 for instance, 

or tolled crossing, such as the one planned for the Otay Mesa East facility, or for fixed 

commercial vehicle routes on the way to the border crossing.  

RFID tag privacy is generally protected by truncating the tag IDs before the data are transmitted 

to the managing agency. This truncation prevents the tag ID from being matched to the tag 

owner in the managing agencyôs database of owners. Some emerging connected vehicle (CV) 

technologies use a very similar detection technology; however, privacy restrictions may make 

CV technology an unsuitable replacement for segment travel time data collection.10  

RFID readers are also protocol specific and not all tags and readers are interoperable. This 

limits the ability for RFID readers to be used with any tag that may enter its sensing field. A 

Texas A&M study is testing a 3-protocol reader which may prove to overcome this limitation.  

Most land POEs already use RFID technologies for other purposes, and many national border 

agencies have already installed RFID-based systems. The re-use of transponders already in 

border crosserôs vehicles for travel time and border wait time calculations is a possibility.  

AUTOMATIC LICENSE PLATE RECOGNITION (ALPR) 

ALPR is a mature technology that has been used in the context of the border environment for 

many years. The 2008 FHWA/Delcan study compared it with GPS for border wait time 

collection. While ALPR is stable and reliable overall, the roadside equipment indicated a more 

complex installation subject to higher infrastructure costs with equipment security concerns. 

Current applications of ALPR technologies are being tested by the Buffalo & Fort Erie Public 

Bridge Authority in combination with Bluetooth and Wi-Fi to create a more robust data set and 

with positive preliminary results.  Delcanôs primary findings, that are largely applicable to todayôs 

systems, are summarized as follows: 

¶ The specific location of ALPR camera at beginning of queue must be pre-determined 

¶ Travel times may be estimated based on statistical distributions of trip types within the 

total sample. 

¶ The total travel time using ALPR can be reported in real-time, but only after a vehicle 

passes both the first and last reader locations. 

¶ ALPR data for multiple measurement points can be collected using portable ALPR 

stations at temporary points. This requires additional analysis and estimation for 

segments not measured.  

¶ The sponsoring agency will own both the infrastructure and the raw data, but will also be 

responsible for maintenance of the physical assets, which include 

camera/antenna/power ñout stationò assemblies, and corresponding ñin stationò to 

receive transmitted data. 

                                                
10 10Department of Transportation, Federal Highway Administration (FHWA), 
http://www.ops.fhwa.dot.gov/publications/fhwahop13029/ch2.htm 
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¶ Safety and security of ALPR infrastructure is primary concern. Life span of equipment is 

3- 5 years; more information is needed to assess useful life under rugged border 

conditions. Potential security risk from theft or damage to fixed infrastructure. 

¶ Historical precedent exists regarding ability of agencies to support long-term 

maintenance, security, and life-span of equipment. At the time of the study, FHWA 

identified trends in state-of-practice that suggested, fixed infrastructure for travel time 

measurements would likely be replaced by probe technologies; the outcome of this 

prediction is still uncertain, given the variety of infrastructure, environmental, and political 

conditions that surround each such installation 

¶ Initial cost of infrastructure along with maintenance and security issues were sources of 

high stakeholder concern. Cameras near border may add additional privacy concerns for 

carriers. 

ANPR/ALPR system requires high quality cameras with fast frame rates to capture an image of 

the license plate with the proper definition for the system to recognize and interpret the vehicleôs 

plate number. Cameras for these systems are relatively costly to install and maintain.11 

CONNECTED VEHICLES 

Connected vehicles include short range radio communications technologies for vehicle-to-

vehicle (V2V), where vehicles on the roadway communicate with one another, and vehicle-to-

infrastructure (V2I) applications, where vehicles on the roadway communicate with roadside 

technologies and devices. Connected vehicle technologies are still in early stages of 

development, but have been maturing, and have been prototyped and tested for a couple of 

decades. With currently defined standards, connected vehicles communicate using DSRC 

technology ï a reliable, low-latency radio-frequency communication standard selected for use 

with U.S. DOTôs connected vehicle initiative. DSRC is capable of two-way communication, 

allowing both vehicle and infrastructure devices to send and receive data, possibly up to 

distances of 3280 ft. (1 kilometer). DSRC transceivers may be built into vehicles or mobile 

devices such as smartphones. In V2V communications, vehicles can anonymously exchange 

information about their position, speed, and heading, allowing each vehicle to be aware of 

surrounding vehicles enabling cooperative safety features to warn drivers of potential conflicts 

or collisions. In V2I communications, DSRC technologies may communicate location-specific 

and roadway condition information such as curve speed warnings, weather, pavement 

conditions, incidents, and detours.  Conversely, vehicles with embedded devices or 

transponders, can indicate their presence to infrastructure, enabling features such as traffic 

signal actuation or priority, automatic toll payment, incident detection, credentials verification (for 

commercial vehicles at CBP inspections stations and with PrePassÊ enabled California 

Highway Patrol (CHP) Inspection stations) and importantly for this study, travel time.  

                                                
11 ITS International, Bluetooth and Wi-Fi offer new options for travel time measurements, 
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-
fi-offer-new-options-for-travel-time-measurements, 2013.  

http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements
http://www.itsinternational.com/categories/detection-monitoring-machine-vision/features/bluetooth-and-wi-fi-offer-new-options-for-travel-time-measurements
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At minimum, DSRC requires a small radio frequency transceiver to be present in the vehicle or 

host device, and for basic travel time data collection purposes, the vehicle-based transceiver 

only needs to send its current speed to an infrastructure transceiver.  

INDUCTIVE LOOP DETECTORS 

Magnetic loops are in-pavement, electrically conductive wire loops that detect the presence of a 

vehicle.  This technology is very simple and mature and widely used for vehicle detection, 

speed, and classification applications, however it is not well suited for travel time applications. 

Paired loops can measure spot speeds, and special processors can match vehicle signatures at 

multiple locations using single loops. The vehicle signature capabilities have not been widely 

deployed. Vehicle signatures create the possibility of vehicle re-identification, but this also 

requires special processors that are not widely available.  

Loop detectors have a high detection rate and are inexpensive. However, installation and 

maintenance costs are more expensive due to the requirement to cut or dig up the pavement for 

retrofit installations, repairs, or replacements.  

Loop detectors cannot capture any unique or personal identification information from devices or 

vehicles, thus there are no security or privacy issues.  

Even though loop detectors are widely used for traffic detection, there are currently no federally 

identified deployments of loop detectors used to measure segment or vehicle travel times. 

There are companies that continue to actively research the use of loops for future travel time 

applications.  

Some agencies, such as the Canada Border Services Agency, have observed that the accuracy 

and reliability are not as high as with some other technologies, such as Bluetooth or Wi-Fi. 

RADAR, MICROWAVE AND LASER TECHNOLOGIES 

Radio wave (Radar), microwave, and laser light wave (or light detection and ranging (LIDAR)) 

technologies are mature, widely-used, spot speed and distance measurement technologies. 

These technologies all work on a similar principle in which an active sensor emits a radio wave, 

microwave, or light (LIDAR) wave that is reflected off a target vehicle, and the return time of the 

reflection or the frequency shift of the reflected energy is used to determine the vehicleôs speed. 

Microwave and radar emit energy in a wide cone that can monitor a broad section of roadway 

whereas LIDAR emits a narrow laser beam that can be used in a single lane over a longer 

range.  

These wave technologies, although in use for decades by highway law enforcement and in 

other industries, have not been widely used for travel time detection. There are a wide variety of 

wave technology products available with equally variable capabilities and applications. 

Generally, sensing equipment must directly face arriving or departing vehicles. There are 

perpendicular (also known as ñsidefireò) radar technologies that can be used perpendicular to 

traffic flow.  
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Wave technologies are used for spot speed measurements but do not have intelligent 

communications capabilities required for vehicle matching that is essential to accurate travel 

time applications. Speed can be used to calculate estimates of travel time, but in the border 

environment where speeds and location dwell times may vary on the border approaches and 

departures, wave technologies would not be the best choice for a travel time application. 

Additionally, heavy precipitation can reduce the functionality of radar; although this would not be 

a frequent problem for San Diego of Imperial County regional border crossings.  

Also, because there is no identifying information required to measure spot speeds using these 

technologies, there are no privacy or security concerns. Finally, due to the viability and lower 

cost of other probe technologies, these wave detection technologies will continue to diminish in 

importance as choices for travel time applications.  

CROWDSOURCED DATA 

Generally, crowdsourcing leverages the combined intelligence, knowledge data, or experience 

of a group of people (or their devices) to answer a question, solve a problem, or manage a 

process.12 For travel time data collection and information dissemination, crowdsourced methods 

are the most commonly used private sector mechanism today. Mobile devices carried by drivers 

or their passengers, or installed in their vehicles, can provide information about their location, 

speed, and possibly additional information to a public or private entity, and that information is 

used to generate traffic/ travel time information. Essentially, vehicles carrying passengers or a 

driver with a mobile device that provide location information become ñprobe vehiclesò, meaning 

its anonymous location is provided providing data points for speed and travel time in the 

transportation network.  

The typical model for crowdsourced data involves location-aware (GPS or cellular network-

based) devices running an application that automatically sends information to a central server 

using cellular transmission. One advantage of location-based crowdsourcing is that vehicles can 

be individually tracked in near real-time, allowing more precise and timely speed and travel time 

estimates than can be achieved by other data collection technologies. 

For the public sector, obtaining crowdsourced data could be more challenging; however, third-

party aggregated crowdsourced data is being obtained by many transportation agencies to 

avoid the difficulties associated with accessing the data and the complex collection, data 

cleaning, management, and security tasks, and privacy considerations. Third-party, commercial 

providers offer access to proprietary data with clearly defined products, services, customer 

support, and professional expertise.  

  

                                                
12 Michigan Department of Transportation, Center for Automotive Research, ñCrowdsourcing 
Transportation Systems Dataò, February 2015. 
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Third party commercial special, traffic and location data providers include companies such as: 

¶ Inrix, http://www.inrix.com/  

¶ HERE, http://here.com/  

¶ Cellint, http://www.cellint.com/  

¶ Telenav, http://www.telenav.com/  

¶ TrafficCast, http://trafficcast.com/ 

¶ TomTom, http://www.tomtom.com/en_gb/licensing/products/traffic/ 

¶ Cuebiq, https://www.cuebiq.com 
 

Crowdsourced information dissemination platforms, such as Google Maps, Waze, Apple Maps, 

MapQuest, generally are used by travelers to receive live traffic information and turn-by-turn 

navigation directions. Web and mobile Application Programming Interfaces (APIs), such as 

Googleôs API for its online map (launched in 2005) can be used by agencies to reference this 

live traffic data. There are similar APIs from Bing Maps, MapQuest, HERE, TomTom and others 

that provide similar reference data. Each of these sources vary regarding their policies for 

access to free (unlimited) data (i.e., the number of queries that are allowed before a paid 

commercial account is required). Crowdsourcing the internet sources for travel time estimation 

has been found to be nearly as accurate by traditional sensor networks and less prone to errors 

and gaps in data provision as long as traffic volumes are not low (such as with rural 

highways)13.  

Other potential data sources for the public sector can include dedicated platforms and custom-

built, dedicated applications, such as San Diegoôs 511 app. The apps must be frequently used 

by travelers along the roadway segments of interest to provide the volume and density of data 

required to derive useful information.  

Social media mining and aggregation of social media data has provided some information about 

the condition of the border and transportation system in general; however, the precision desired 

in determining border wait times may not be possible using this source. Social media is an 

effective public engagement tool and is highly effective in disseminating information distilled 

from data collected through other methods. 

Crowdsourced data is often fused with traditional data sources from sensor readings to create a 

richer data set that provides a higher level of detail and accuracy. This fusion of data and the 

resulting information is currently and predominantly disseminated by third-party service 

providers. A part of this fused data is often public agency data, and partnerships have been 

created to benefit both entities. An example of this type of partnership is the crowdsourced 

traffic speed and travel time data sets that are pre-aggregated and structured and provided to 

Michigan DOT by HERE.  

                                                
13 Kurkcu, Abdulla; Ender Faruk Morgul; Kaan Ozbay. ñExtended Implementation Methodology for Virtual 
Sensors: Web-based Real Time Transportation Data Collection and Analysis for Incident Management.ò 
2015 Annual Meeting of the Transportation Research Board. Washington, D.C. Compendium of Papers. 
2015. 

http://www.inrix.com/
http://here.com/
http://www.cellint.com/
http://www.telenav.com/
http://trafficcast.com/
http://www.tomtom.com/en_gb/licensing/products/traffic/
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Challenges specific to the border crossings, when considering cellular geo-positioning data as 

the collection method for crowdsourced data, may include cell phone service provider 

incompatibilities and the userôs switching of devices or providers at the border (to avoid 

international roaming, calling, and data charges), which interrupts the continuity of the data 

stream for one person or vehicle as they cross the border.  

Advantages 

¶ No need to procure, install, and maintain equipment in the field; and, 

¶ Less vulnerability to outages related to unforeseen circumstances such as extreme 

weather, vandalism, power outages, or collisions. 

¶ Variety of API capabilities, data access plans and cost tiers (some free) for multiple 

types of agency uses and users. 

Disadvantages 

¶ Systems will not count all vehicles. The sample size will vary based on technology 

penetration rate in a region for a given type of vehicle (e.g. commercial versus 

passenger vehicles) at a given time ï and partnership agreements held by the 

aggregator.  

¶ System may not have the ability to provide distinct information by lane or vehicle type, 

unless supplemented by other data sources.  

¶ Agencies may need to contract with, possibly pay, a 3rd party vendor for supplemental 

data, or install supplemental data collection systems, and possibly develop unique 

applications for data collection, processing, or management. 

OTHER EMERGING TECHNOLOGY CONSIDERATIONS 

Multi-technology Readers 

Many emerging traffic counting and travel time detection systems gather data by using multi-

technology readers or other equipment to detect and/or connect with various devices in 

vehicles. These include the following: 

¶ Radio frequency identification (RFID); 

¶ Bluetooth; 

¶ Wi-Fi; and, 

¶ Global positioning system (GPS). 

Common Advantages 

These emerging hardware-based technologies share certain advantages: 

¶ Vehicles equipped with the relevant technology can be uniquely identified while 

preserving privacy; 

¶ Can provide real-time data; 

¶ Can provide distinct geospatial data; and, 
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¶ Continuing costs of operation are relatively low. 

Common Disadvantages 

These emerging hardware-based technologies share certain disadvantages: 

¶ Systems will not count all vehicles. The sample size will vary based on the penetration 

rate of each technology in each region for a given type of vehicle (e.g. commercial 

versus passenger vehicles) at a given time. 

¶ Initial costs to create a system can be high. 

¶ Requires the installation of hardware, if not already present. 

¶ Many hardware-based systems may be vulnerable to weather impacts and may require 

ongoing maintenance. 

Agencies have developed a variety of solutions to address these challenges. For example, 

agencies conduct feasibility studies to estimate the sample sizes for a technology prior to 

implementing a system. They may also combine technologies to validate data and/or develop 

estimating algorithms based on ground-truthing. Agencies have addressed potential equipment 

failure through a variety of strategies, such as: 

¶ Maintain spare equipment; 

¶ Monitor readers automatically to proactively detect and address issues; and, 

¶ Develop software solutions that can adapt to continue providing data when one piece of 

hardware fails. 

B. Information Dissemination Systems and Data Management 

A variety of information dissemination mechanisms now exist that allow border crossers to 

obtain estimates of wait times. Television, radio, and word of mouth continue to be prominent 

sources of information with websites, mobile device apps, and social media also prevalent. 

Smartphone navigation apps with live traffic information are available and used by border 

crossers, but the extent of use for the purposes of obtaining border wait time information were 

not addressed in this report. The type of data and methods used to calculate wait times vary 

according to the publisher of the information.  Most applications rely on CBPôs manually 

observed estimations of wait times and combine this with other data points such as live updates 

and reports from people crossing the border, analysis of historic wait time data and algorithms 

developed from live video feeds.  While users suggest that these information sources seem 

more accurate than solely relying on the official CBP information, there is still a need to improve 

accuracy of the information. Crowd sourced data is becoming more available, and sources of 

data from academic and pilot programs are used for some applications and websites. 

Figure 3 below demonstrates the lack of consensus of users of the various border wait time 

mobile apps that are currently available. Users expect and demand more accuracy than is 

currently possible through existing applications. 
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Figure 3 - Border Crossing Mobile App User Reviews 
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Apps and other border-focused websites that specifically address border crossing travel time 

and conditions have been developed by a variety of interested parties and some notable 

examples are described in the following section. The section titled Other Border Environments 

and Projects Reviewed in this document includes a more detailed discussion of the use of 

information dissemination mechanisms, predominantly web sites, by other agencies and 

organizations at border crossings in Washington, New York, Arizona, and Texas in their 

respective border environments.   

 

INFORMATION DISSEMINATION 

Smart Phone and Tablet Navigation Apps with Live Traffic Information 

Many drivers use popular smartphone navigation apps to monitor traffic conditions and to obtain 

navigation information, and some provide basic border traffic and wait time information.  The 

details of border wait time information and border area travel times vary with the app, the 

number of users at any point in time, and user reporting. A list of these apps is included in this 
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report in the following section. The apps that have been developed, and are available and 

operational, continually evolve; therefore, this list is representative of what was available at the 

time this report was written.  

 
Table 1- Smart Phone and Tablet Navigation Apps with Live Traffic Information 

App Name Cost Comments 
Apple Navigation  Free  Proprietary map and traffic data. iOS only. 

Co-Pilot HD  $15+$10/yr From ALK Technologies, Ltd. Traffic data by Inrix. 

Garmin Viago  $2+$20/yr  Unique 3D views and lane choice guidance. Traffic data from 
HERE. 

Google Navigation Free  Proprietary map and traffic data. The worldôs most popular 
smartphone app. 

Inrix  $10  Inrix Traffic data. Google Map data. 

MapQuest  free  Owned by AOL. Uses OpenStreetMap. Traffic from 
TomTom/Inrix 

MotionX GPS Drive  $10/yr  Traffic data from Trafficast. 

NAVIGON $50+$20/yr  Owned by Garmin, maps and traffic data by HERE. 

Scout  Free  By Telenav, Inc. Uses OpenStreetMap. free Allows 
crowdsourced user reports. Proprietary traffic data 

Sygic  $40+ 
$15/yr  

Offline maps only. Traffic data provided by TomTom/Inrix. 

TomTom  $39+ 
$20/yr  

Traffic data from Inrix.  

Waze  Free Proprietary map and traffic data. No offline option. 
Crowdsourced traffic hazard reporting and map editing 
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Border Wait Time Smart Phone and Tablet Apps 

Introduction hereé 

 

The UCSD Calit2 app/website Best Time to Cross 

the Border App and Website has been developed by 

students at University of California San Diego (UCSD). 

The app and website lets commuters report wait times 

via its iReport (crowdsourcing) feature which is fused 

with the CBP data to improve accuracy.  Social media 

integration via Twitter and historical graphs showing 

trends allow users to make decisions as to when to 

cross. http://traffic.calit2.net/border/border-crossing-

wait-times-map.php 

 

 

 

 

 

 

The Border Crossings Times app was developed 

by a person who lives along and frequently crosses 

the Ciudad Juarez to El Paso, Texas border.  Its 

popularity is rooted in the limited content for 

pedestrian and vehicle crossing times only at this 

border as provided by the U.S Customs and Border 

Protection 

 

 

 

 

 

 

http://traffic.calit2.net/border/border-crossing-wait-times-map.php
http://traffic.calit2.net/border/border-crossing-wait-times-map.php
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The CBP BWT app provides a smart phone app that reflects the same data that is available on 

the Customs and Border Protection web site. The app was first launched in December 2014. 

The app covers the US- 

 

Canadian and US-MX border crossings and reports 

estimated wait times and open lane status for 

Standard, SENTRI, FAST, Ready Lane, and Nexus. 

Users of the app are generally more satisfied* with 

reported wait times relating to SENTRI and Ready 

lanes. Data for the app is derived from visual 

observations and cameras. Users of the app that are 

inquiring about wait times for standard lanes are 

dissatisfied with the accuracy of the reported wait 

times.  The app is a free service provided by the 

Department of Homeland Security/U.S. Customs and 

Border Protection. 

*Google Play and Apple App Store Reviews 

 

 

 

Metropia is an app funded by City of El Paso that 

provides real-time POE wait time estimation and 

prediction and incentives (points collected and 

redeemed for gift cards). City of El Pasoôs goals 

are to reduce traffic congestion and wait times 

across the El Paso-Juarez border. This app went 

live in May 2018. The app incorporates user 

insights into their predictive models. 
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Mr. Border provides wait times for the 

USA/Canada and USA/Mexico border crossings by 

combining both official wait times with real-time 

wait information reported by actual border-crossing 

travelers (crowd-sourcing).  An additional feature 

that increases usage of the app is the gas prices at 

the border crossings that are updated by users as 

they cross. 

 

 

 

 

 

 

Border Wait Times US Ports of Entry is a simple app, 

released in 2016 provides the estimated wait times for 

US/Mexico border crossings. 

 

 

 

 

 

 

Garitas is a simple app developed in 2015 to 

provide wait time for lanes at a specified US-MX 

crossing. The app is in Spanish or English. It allows 

the user to save a favorite crossing/mode for viewing 

when the app is opened. Color coding of the icons 

gives a visual indication of the delay expected for 

the specific lane. User reviews indicate there are 

some issues with accuracy of the estimated times.  
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The Border Traffic app provides near real time 

videos of the San Ysidro (San Diego) / Tijuana 

and the Otay Mesa / Tijuana border crossings, 24 

hours a day, 7 days a week (the front of vehicle 

lanes plus all available pedestrian views).  The 

app feature, AccuWait, generates estimated wait 

times using analytics of BorderTraffic.com videos.  

It also provides, My Alerts, which notifies users 

when wait times meet criteria that they have set. 

For example, users can create an alert when the 

wait in the San Ysidro Ready Lane is less than 20 

minutes. 

 

 

Border Buddy Mexico, released in 2012, provides 

wait times at US/Mexico border crossings. No further 

information was provided by the developer or users.   

 

 

 

 

 

 

 

 
The US Border Wait Time application shows the wait 
times to cross into the U.S. from Mexico or Canada 
through the pedestrian border or by car. 
 
The app also includes maps of the border crossings 

so you can choose another one should there be a 

long wait time in your border crossing point. 

 








































































