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Background and Objectives

Delay time for commercial vehicles at ports-of-entry is a key
indicator of transportation and international supply-chain
performance.

TXDOT, FHWA and U.S. CBP are interested in measuring travel times
for commercial trucks crossing from Mexico to the US

Data collected in the system will be used to analyze different
improvements in the border crossing process

Information will be the basis for a border performance
measurement system - cost, fluidity, etc.
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Background and Objectives

e Data collected in the system will be used to analyze different
improvements in the border crossing process

 Travel time and travel time reliability is important for shippers and
carriers

e U.S./Mexico truck trade — 5.5 million trucks per direction, $375
billion in 2015
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Commercial Vehicles - Technology

Assessment

e Six Technologies were Originally Analyzed

— Automatic Vehicle Identification (AVI)
e AVI using Radio Frequency (RFID)
— Automatic License Plate Recognition (ALPR)
— Vehicle Matching
— Automatic Vehicle Location (AVL)
e GPS
— Mobile Phone Location
— Inductive Loop Detectors

 Two Technologies Emerged as Best Candidates
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Commercial Vehicles - Technology

Assessment (con’t)
RFID

e Benefits
— RFID technology already used by CBP, tolling agencies, state agencies
— No in-truck equipment installation required
— Continuing costs of operation is relatively low
— Not 100% sample required

* Concerns
— Data collected is not as precise as GPS

— Agreements must be made with US / Mexican agencies to install RFID
readers
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How RFID Based Wait and Crossing Time
System Works?

CBP Wait Time
Cellular Data. NG - | el >

Network

http://bcis.tamu.edu
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UE Commercial Vehicle
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* The system only captures the ID of the tag, does not include information about the vehicle.
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Current Location of RFID Antennas

e R1. at the end of the queue in Mexico, in the
approach to the POE.

e R2. At the toll booth in Mexico prior to the
commercial bridge.

e R3. At the CBP Primary Inspection Booth
 R4. Border Vehicle Safety Inspection Facility

— One antenna per traffic lane.

— The system only captures the ID of the tag, does not include
information about the vehicle
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Commercial Vehicles CBP Wait Times

RFID systems operating in seven border crossings in Texas

\ \.0 Svwr w \l'-'lﬂglﬂ’-\' o ol o‘
i?t:;?a ggm \.I"lctrér\-ille Havl;astf!Cny Pres:or:nlt : LosLunasg Hieretord o Canvan hawion
o [ ° L o . .
Arizona e 024 Ysleta-Zaragoza International Bridge, El Paso, TX
ational Forest

Los Angeles @ Hiv%side

India 1 New River @
] o
Long/Beach Hemet 1 Phoenix A . =
- ert Forest Kini
. o
as
Nogales, Mariposa, Nogales AZ O yarand St City P
- 4 Desoto
@ Tucson Midland: © Big Spring
Coloral® %  Green G
Ensenada le;erm ey _Siera Vista Monahans _ gdeseq San Angelo Waco
efiasco —
Q O Agua Prieta

World Trade Bridge, Laredo, TX

Lézaro Caborea o " Nueve Casas A::.:?nu:éa
’ Gragdes
F e i
Camino Real International Bridge, Eagle Pass, TX =iewr Mm S
y, rauntels ~ arcos HDUS
. .: Madera Leag
Victoria
. . . . . Piedras A +]
Colombia-Solidaridad International Bridge, Laredo, TX Negras
J Sahinas %?‘IT;IS
Guerrero . b ¢ osd:ntcaalfnzs-r;ta . Qa
. . Hidalgo José Mariana =
Pharr-Reynosa International Bridge, Pharr, TX L_ Guscnoon 1 G 9 yménez! MO L abins’,
y i ' Hidalgo
N . E| Fuerte f Santa Marla } x :
e Los Mochis A e el 5 San Pedro
~ P9
) . . . TOMEON  parras de @ “Cadereyta
Veteran’s International Bridge, Brownsville, TX S idomn .o T e ST Iméner 3
., antiago -~ ¢ )
svolstno © Ceata'Rica Pﬂﬂﬁ"'qlﬁﬁm g, ) R ~ . Lir":méﬁ Feri:gdn
La{li'az Durango R 'Ciudad i

Source: Google

= Jexas A&M
4 Transportation

AJ Institute




Bridge of the Americas, El Paso, TX

http://bcis.tamu.edu/
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Innovative Approach

e Use connected vehicle technology

Conventional Cars and
Trucks with Mobile Devices Identification of Individual
and Transponders Vehicles

Qg Estimate and relay single value wait

Generalized Wait Time time irrespective of vehicle location
& Information
00" 00™0

Current RFID/Bluetooth Approach
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Innovative Approach

 Use connected vehicle technology

Cars and Trucks Equipped
with Connected Vehicle
Technology
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Transmit Wait Time to Individual
Vehicles Based on Their Locations

Location of Individual Vehicles

Speed of Individual Vehicles

ob-cd Sligpshovptindiydual Transmit Appropriate Lane Info to

Vehicles v ; z
Individual Vehicles Based on Their
Location
Location Specific Information to
Vehicles about Wait Time, and Optimize Inspection Lanes Using
Approach Lane Assignment Real Time Queue Length,
Enhanced CBP Inspection Lane Progression, and Wait Time
<« Management
Advanced Screening of Perform Advanced Pre-Clearance
< Vehicles and Screening

Desired Approach
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High Level Overview of the Enhanced
System

Wait time = 35 min Waittime = 20 min Waittime = 12 min

ADUANA

End of queue = 50
Queue movement = slow

Advanced screening of
vehicles—

Theoretical communication range of
roadside units

Theoretical communication range of

onboard units Standard lanes

@2 vehicle enrolled in SENTRI/NEXUS programs = SENTRI/NEXUS lanes
({'f‘{\
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Contact Info

Juan Carlos Villa

Regional Manager Latin America
Texas A&M Transportation Institute
j-villa@tti.tamu.edu

979.862.3382

In Mexico +52-55-5254-1382
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