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The Problem

		Truck numbers & mileage grow each year while roadside safety inspection resources remain constant

		The likelihood of a roadside inspection is far less than a truck being weighed



3 million annual truck inspections with a 73% Violation rate (25% OOS rate) 

177 million weigh inspections (staffed & WIM) with 515,587 citations – a 0.29% violation rate

82 million weigh inspections (staffed) 

95 million weigh inspections (WIM) 
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WRI Program Vision & Goal (The Solution)

		Vision



Motor Carrier safety could be improved through dramatic increases in roadside safety inspections due to wireless inspections using proven technologies and processes.  

Driver and vehicle safety assessments occur frequently enough to ensure compliance while minimizing disruptions to safe and legal motor carrier transportation.

		Goal



Demonstrate and measure government and industry benefits and costs of a Wireless Roadside Inspection network across a multi-state region to enable a “go/no go” decision for nationwide deployment.
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WRI Program Vision 

(The Solution)

		Motor Carrier safety could be improved through dramatic increases in roadside safety inspections due to wireless inspections using proven technologies and processes.

		Driver and vehicle safety assessments occur frequently enough to ensure compliance while minimizing disruptions to safe and legal motor carrier transportation.
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Opportunities for Technology

		Analysis of historical inspection data reveals that a large portion of significant “defects” are limited to a few items

		With the exception of load-securement, most of the key vehicle and operator condition criteria lend themselves to onboard electronic monitoring and diagnostic assessment



		Vehicle Violations		% Vehicle OOS Violations

		Brakes		41.2%

		Lighting		16.6%

		Tires		9.4%

		Load Securement		15.7%

		Total		82.9%



		Driver Violations		% Driver OOS Violations

		Logbook		40.0%

		HOS		28.7%

		CDL		19.4%

		Total		88.1%
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Wireless Roadside Inspection System Overview

Roadside

Roadside WRI Node 

Roadside Law Enforcement and Compliance Staff/Systems

		Traditional Screening/ Inspection Station

		Mobile Enforcement

		Virtual Weigh Station



Motor Carrier or 

Service Provider  

Federal CMV Safety Systems

Back-Office Systems

EOBR, Vehicle Data Bus, Standard Messages

Other Onboard Equipment

Commercial Motor Vehicle

On-Board WRI 

Equipment 

		Systems

		Applications

		Human-machine interface
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Wireless Roadside Inspection (WRI) System Overview. Three main sections: (1) Back-Office Systems (Federal and State Commercial Motor Vehicle Safety Systems; WRI Initial Data Processing; WRI Network Management; and Motor Carrier or Service Provider). (2) Roadside (Roadside Law Enforcement and Compliance Staff/Systems – traditional screening/inspection station, mobile enforcement, virtual weigh station; and Roadside WRI Node). (3) Commercial Motor Vehicle [Onboard WRI Equipment – Electronic Onboard Recorder (EOBR), vehicle data bus, standard messages; and Other Onboard Equipment – systems, applications, human-machine interface]
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WRI Concept: Communications Path A

Identifiers, driver duty status, and selected vehicle measures are packaged into a safety data message set (SDMS).

1

The safety data message set is verified, archived, and distributed. It may be used for real-time enforcement, compliance, and assessment. The data will also be used to update the company’s and driver’s safety assessments. The carrier can verify the SDMS information used in the updates.

3

Vehicle-to-Roadside (transceiver)

The vehicle transmits the safety data message set wirelessly to the roadside and/or to the carrier/service provider.

2



Commercial

Motor Vehicle



Back-Office Systems
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This figure illustrates one version of the high-level concept for wireless inspections.  Identifiers, driver’s log, and selected vehicle measurements and status are packaged into a SDMS.  In this version, the vehicle will transmit the SDMS wirelessly to the roadside; other communications paths will also be available. The SDMS is verified, archived, and distributed for use. Expected uses include real-time enforcement, compliance, assessment, and safety measurement system updates.
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WRI Concept: Communications Path B

The vehicle encounters a trigger (either a roadside reader or a geofence boundary) to send the SDMS. The carrier or service provider is notified.

2

5

Government Back-Office Systems

The SDMS is assembled.

2

The vehicle transmits various data elements, including those in the safety data message set (SDMS), wirelessly to the service provider or motor carrier.

The SDMS is sent to a government back-office system.

4

1

Carrier/Service Provider to Government Systems (CMRS)

The safety data message set is verified, archived, and distributed. It may be used for real-time enforcement, compliance, and assessment. The data will also be used to update the company’s driver’s safety assessments. The carrier can verify the SDMS information used in the updates.

Carrier/Service Provider Back-Office Systems

3
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This figure illustrates a set of alternative communications paths. In this version of the high-level concept, the vehicle communicates routinely with a service provider or the motor carrier’s office. Communications occur via Commercial Mobile Radio Services (CMRS). Vehicle status and SDMS information are sent. When the vehicle encounters a Wireless Roadside Inspection “trigger” (initially envisioned to be either a roadside reader or a geofence boundary), the vehicle notifies the service provider or carrier that the SDMS should be transmitted. The service provider or carrier assembles the SDMS and sends it to the appropriate government back-office system. The SDMS is verified, archived, and distributed for use. Expected uses include real-time enforcement, compliance, assessment, and safety assessment updates.
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Conceptual Safety Data Message Set (SDMS) Contents

Data Bus: 

SAEJ1708/SAEJ1587, SAEJ1939

Electronic On-Board Recorder (EOBR) Data

Driver’s Log 

	(Duty Status + Location of Duty Status Change over time)

Identifiers 

Driver license jurisdiction and ID 

Vehicle identification number (VIN)

Vehicle unit number

Vehicle license plate jurisdiction and ID

Motor carrier/coach USDOT number

Shipping document ID

Equipment (e.g., trailer) ID

Vehicle Measures 

Brakes 

Tire pressure

Vehicle location

Weight

Additional Vehicle Measures or Status

Cargo (incl. HazMat)	Collision warning	Container		Coupling	

Driver performance	Emissions	Exhaust system	Fuel system

Steering	Suspension	Trailer		Wheels

Wipers	Other

Vehicle Status 

Lighting

Safety belt

















































































































































































































































































	Initially, the SDMS will focus on identifiers and driver and vehicle safety information.  This slide illustrates the conceptual contents of the SDMS. Some data for the initial SDMS will come from the Electronic On-Board Recorder. Other data will be extracted from other standard messages defined in SAEJ1939 and SAEJ1587. 



	The data for the initial SDMS will include:

		Identifiers

		Motor carrier/motor coach ID = USDOT number and name

		Driver ID = Jurisdiction, license identifier (for co-driver, too)

		Vehicle ID = Vehicle Identification Number (VIN), state, plate, carrier-assigned number

		Shipment ID = Shipping document number

		Equipment ID = For example, trailer ID

		Other EOBR data

		Driver’s log

		Vehicle measurements

		Brakes

		Tire pressure

		Vehicle location

		Weight

		Vehicle status

		Lighting (e.g., head lamps, tail lamps, turn signals, brake lamps)

		Safety belt
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Wireless Roadside Inspection System: 

Major Uses of Safety Data Message Set (SDMS) Information

Commercial Motor 

Vehicle Driver

		Address safety issues

		Verify SDMS information



Motor Carrier or

Service Provider

		Address safety issues

		Verify SDMS information





Federal/State CMV Safety Data Systems

		Update company safety assessment (CSA 2010 CSM)

		Update driver safety assessment (CSA 2010 DSM)

		Automatically assess compliance

		Issue warning or citation



Roadside Law Enforcement and Compliance Staff/Systems

		Contribute to screening decision

		Support standard inspection

		Trigger roadside interception





Commercial Motor Vehicle

		Notify driver







Wireless Roadside Inspection

Safety Data Message Set
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Display shows driver and carrier name, Inspection Selection System (ISS) rating, vehicle information, Hours-of-Service (HOS), weight, and alerts.
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Display shows HOS graph and data.
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WRI Video



Video is in file named section1.wmv. Shows Peoplenet screen, truck on highway passing weigh station. Screen populated with data about truck, HOS graph on laptop. Bus on highway passing weigh station. Screen populated with data about bus.
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Estimated Costs & Benefits*



		Costs



Public sector annual costs of $45M – $76M 

Private sector annual costs of $224M – $395M 

$533 – $940/vehicle

420,000 new vehicles equipped per year

* Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, FMCSA, 2007.  http://www.fmcsa.dot.gov/facts-research/research-technology/report/wireless-inspection-report.pdf 
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Benefits Assumptions

		Dramatic Paradigm Shift



Electronic safety checks will be frequent and expected

Number of unsafe CMV drivers and vehicles on road would be reduced

Crashes related to unsafe CMV drivers and vehicle defects would be reduced

		Size & weight program comparison 





		Preliminary analyses suggest that:

		Dramatic increase in compliance with hours of service regulations based on increased inspection frequency

		Crashes would be reduced by removing drivers that are operating with invalid or no commercial driver license

		Vehicle defects (brakes, tires, lights, etc.) are directly responsible for about 5% of all commercial vehicle crashes, and it is believed that such defects also contribute to the severity of many more crashes 

		Incidences of vehicle crashes caused by or linked to vehicle defects would also be reduced since the local enforcement agencies would be made aware in near real-time of the presence of such defects



		82M truck weighings (by a person, not WIM) netted 515,587 violations or 0.63%

		Total truck weighings are 177M
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Est. Benefit-Cost Ratio

		
ANNUAL BENEFITS

		Annual Lives Saved		253

		Annual Injuries Prevented		6,192

		Total Annual Benefits ($)		$1.7B

		
ANNUALIZED COSTS

		Government—Facility, Equipment, IT, Communications Capital Costs (Amortized over 10 years)		$22M – $34M

		Government—Facility, Equipment, IT, Communications O&M Costs		$23M – 42M

		Industry—Annual Incremental CMV Costs (Based on 420,000 units/yr) ($533 - $940/CMV)		$224M – $395M

		Total Annualized Cost		$269M – $471M

		
BENEFIT/COST RATIO

		High – Low		6.17:1  –  3.51:1

		Average		4.84 : 1
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Additional Motor Carrier Benefits*

		PrePass Pre-clearance Weigh Station bypass system benefits (1997-2007)

		Fleets enrolled in PrePass saved over 10 years



20 million hours in avoided delay

120 million gallons of fuel

$1.1 billion in operational cost savings (assuming $5 per stop)

		Emissions reduction



* Source: Heavy Vehicle Electronic License Plate (HELP), Inc., www.cvo.com 
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WRI Program Phases & Schedule

Deploy WRI Program

2006

2010

2008

2009

2007

2011

2012

Go / No Go Decision Point

2013

2014



POC Test



Phase I:

 Concept Development & Verification



		One Location 

		One Vehicle

		Vehicle to Roadside 





Pilot Test





		Corridor

		Several Vehicles

		Alternate Technologies

		Multiple communication technologies

		Roadside to Safety Data



Phase II: 

System & Strategy Definition



Field Operational Test



Phase III: 

Finalize Deployment 

Strategies & Impacts



		Multi-Corridor/Jurisdiction Fleet

		Selected Technologies

		Full Network
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Relationship to Smart Roadside Initiative 

		Improve safety and freight mobility through the application of information sharing and interoperable technology on the road;

		Focus enforcement resources on high-risk carriers, vehicles, and drivers;

		Reduce unnecessary delays for commercial vehicles.





Building on current capabilities, 21st century technology, and the emerging infrastructure for light vehicles, the Smart Roadside Initiative seeks to improve 

		Management of the flow of commercial vehicle traffic;

		Prevention and response to crashes and other incidents;

		Focus of enforcement resources on high-risk carriers, vehicles, and drivers;

		Timely transport of goods to the marketplace;

		Reduction of unnecessary delays for commercial vehicles, leading to reduced energy consumption and emissions; and

		Preservation of the roadway infrastructure.
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The ProblemThe Problem

♦ Truck numbers & mileage grow each year while 
roadside safety inspection resources remain constant

♦ The likelihood of a roadside inspection is far less than a 
truck being weighed
• 3 million annual truck inspections with a 73% Violation rate 

(25% OOS rate)
• 177 million weigh inspections (staffed & WIM) with 515,587 

citations – a 0.29% violation rate
– 82 million weigh inspections (staffed) 
– 95 million weigh inspections (WIM) 



U.S. Department of Transportation
Federal Motor Carrier Safety Administration
Federal Highway Administration

WRI Program Vision & Goal 
(The Solution)
WRI Program Vision & Goal 
(The Solution)

♦ Vision
• Motor Carrier safety could be improved through dramatic 

increases in roadside safety inspections due to wireless 
inspections using proven technologies and processes.  

• Driver and vehicle safety assessments occur frequently enough 
to ensure compliance while minimizing disruptions to safe and 
legal motor carrier transportation.

♦ Goal
• Demonstrate and measure government and industry 

benefits and costs of a Wireless Roadside 
Inspection network across a multi-state region to 
enable a “go/no go” decision for nationwide 
deployment.
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WRI Program Vision 
(The Solution)
WRI Program Vision 
(The Solution)

♦ Motor Carrier safety could be improved through 
dramatic increases in roadside safety inspections due to 
wireless inspections using proven technologies and 
processes.

♦ Driver and vehicle safety assessments occur frequently 
enough to ensure compliance while minimizing 
disruptions to safe and legal motor carrier 
transportation.
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Opportunities for 
Technology
Opportunities for 
Technology

♦ Analysis of historical inspection data reveals that a large portion of 
significant “defects” are limited to a few items

♦ With the exception of load-securement, most of the key vehicle and 
operator condition criteria lend themselves to onboard electronic 
monitoring and diagnostic assessment

Vehicle 
Violations

% Vehicle 
OOS 

Violations
Brakes 41.2%
Lighting 16.6%
Tires 9.4%
Load 
Securement

15.7%

Total 82.9%

Driver 
Violations

% Driver 
OOS 

Violations
Logbook 40.0%

HOS 28.7%

CDL 19.4%

Total 88.1%



Wireless Roadside Inspection System OverviewWireless Roadside Inspection System Overview

Roadside

Roadside WRI Node 

Roadside Law 
Enforcement and 
Compliance 
Staff/Systems
• Traditional Screening/ 

Inspection Station
• Mobile Enforcement
• Virtual Weigh Station

Motor Carrier or 
Service Provider  

State CMV
Safety Systems

Federal 
CMV Safety 
Systems

WRI Initial Data
Processing

Back-Office Systems

WRI Network 
Management

EOBR, Vehicle Data Bus, 
Standard Messages

Other 
Onboard 
Equipment

Commercial Motor Vehicle

On-Board WRI 
Equipment 

• Systems
• Applications
• Human-machine 

interface

http://cgl.microsoft.com/clipgallerylive/packages/j021/j0216710.cil


WRI Concept: Communications Path AWRI Concept: Communications Path A
Vehicle-to-Roadside (transceiver)

Identifiers, driver duty status, and selected 
vehicle measures are packaged into a 

safety data message set (SDMS).

1

The vehicle transmits the 
safety data message set 
wirelessly to the roadside 
and/or to the carrier/service 
provider.

2

The safety data message set is verified, archived, 
and distributed. It may be used for real-time 
enforcement, compliance, and assessment. The 
data will also be used to update the company’s 
and driver’s safety assessments. The carrier can 
verify the SDMS information used in the updates.

3

Commercial
Motor Vehicle

Back-Office 
Systems Roadside



WRI Concept: Communications Path BWRI Concept: Communications Path B
Carrier/Service Provider to Government Systems (CMRS)

The vehicle encounters a 
trigger (either a roadside 
reader or a geofence 
boundary) to send the SDMS. 
The carrier or service 
provider is notified.

2

5

Commercial
Vehicle

Government 
Back-Office 

Systems Roadside

The SDMS is assembled.

2
The SDMS is sent to a 

government back-office system.

The vehicle transmits various data elements, 
including those in the safety data message 

set (SDMS), wirelessly to the service 
provider or motor carrier.

4

1

The safety data message set is verified, archived, 
and distributed. It may be used for real-time 
enforcement, compliance, and assessment. The 
data will also be used to update the company’s 
driver’s safety assessments. The carrier can verify 
the SDMS information used in the updates.

Carrier/Service 
Provider Back-
Office Systems

3



Conceptual Safety Data Message Set (SDMS) ContentsConceptual Safety Data Message Set (SDMS) Contents

Data Bus: 
SAEJ1708/SAEJ1587, SAEJ1939

Electronic On-Board Recorder (EOBR) Data
Driver’s Log 

(Duty Status + Location of Duty Status Change 
over time)

Identifiers
Driver license jurisdiction and ID 
Vehicle identification number (VIN)
Vehicle unit number
Vehicle license plate jurisdiction and ID
Motor carrier/coach USDOT number
Shipping document ID
Equipment (e.g., trailer) ID

Vehicle Measures
Brakes 
Tire pressure
Vehicle location
Weight

Additional Vehicle Measures or Status
Cargo (incl. HazMat) Collision warning Container Coupling
Driver performance Emissions Exhaust system Fuel system
Steering Suspension Trailer Wheels
Wipers Other

Vehicle Status 
Lighting
Safety belt



Wireless Roadside Inspection System: 
Major Uses of Safety Data Message Set (SDMS) Information

Wireless Roadside Inspection System: 
Major Uses of Safety Data Message Set (SDMS) Information

Motor Carrier or
Service Provider

• Address safety issues
• Verify SDMS information

Federal/State CMV 
Safety Data Systems

• Update company safety assessment 
(CSA 2010 CSM)

• Update driver safety assessment 
(CSA 2010 DSM)

• Automatically assess compliance
• Issue warning or citation

Roadside Law Enforcement 
and Compliance Staff/Systems
• Contribute to screening decision
• Support standard inspection
• Trigger roadside interception

Commercial Motor 
Vehicle Driver

• Address safety issues
• Verify SDMS information

Commercial Motor Vehicle
• Notify driver

Wireless Roadside 
Inspection

Safety Data Message Set
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WRI VideoWRI Video
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Estimated Costs & 
Benefits*
Estimated Costs & 
Benefits*

♦ Costs

• Public sector annual costs of $45M – $76M 

• Private sector annual costs of $224M – $395M 
– $533 – $940/vehicle

– 420,000 new vehicles equipped per year

* Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus 
Safety Inspections, FMCSA, 2007.  http://www.fmcsa.dot.gov/facts-research/research-
technology/report/wireless-inspection-report.pdf

http://www.fmcsa.dot.gov/facts-research/research-technology/report/wireless-inspection-report.pdf
http://www.fmcsa.dot.gov/facts-research/research-technology/report/wireless-inspection-report.pdf
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Benefits AssumptionsBenefits Assumptions

♦ Dramatic Paradigm Shift
• Electronic safety checks will be frequent and expected
• Number of unsafe CMV drivers and vehicles on road 

would be reduced
• Crashes related to unsafe CMV drivers and vehicle 

defects would be reduced
♦ Size & weight program comparison 
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Est. Benefit-Cost RatioEst. Benefit-Cost Ratio
ANNUAL BENEFITS
Annual Lives Saved 253
Annual Injuries Prevented 6,192
Total Annual Benefits ($) $1.7B

ANNUALIZED COSTS
Government—Facility, Equipment, IT, Communications 
Capital Costs (Amortized over 10 years)

$22M – $34M

Government—Facility, Equipment, IT, Communications 
O&M Costs

$23M – 42M

Industry—Annual Incremental CMV Costs (Based on 
420,000 units/yr) ($533 - $940/CMV)

$224M – $395M

Total Annualized Cost $269M – $471M

BENEFIT/COST RATIO
High – Low 6.17:1  – 3.51:1
Average 4.84 : 1
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Additional Motor Carrier 
Benefits*
Additional Motor Carrier 
Benefits*

♦ PrePass Pre-clearance Weigh Station bypass 
system benefits (1997-2007)

♦ Fleets enrolled in PrePass saved over 10 years
• 20 million hours in avoided delay
• 120 million gallons of fuel
• $1.1 billion in operational cost savings (assuming $5 

per stop)

♦ Emissions reduction

* Source: Heavy Vehicle Electronic License Plate (HELP), Inc., www.cvo.com

http://www.cvo.com/


WRI Program Phases & ScheduleWRI Program Phases & Schedule
2012 201320072006 2009 2010 20112008 2014

Phase I:
Concept Development & Verification

POC Test

• One Location 
• One Vehicle
• Vehicle to Roadside Pilot Test

• Corridor
• Several Vehicles
• Alternate Technologies
• Multiple communication 

technologies
• Roadside to Safety Data

Phase II: 
System & Strategy Definition

Phase III: 
Finalize Deployment 
Strategies & Impacts

Field Operational Test

• Multi-Corridor/Jurisdiction Fleet
• Selected Technologies
• Full Network

D
ep

lo
y 

W
R

I P
ro

gr
am

Go / No Go Decision Point
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Relationship to Smart 
Roadside Initiative 
Relationship to Smart 
Roadside Initiative 

♦ Improve safety and freight mobility through the 
application of information sharing and interoperable 
technology on the road;

♦ Focus enforcement resources on high-risk carriers, 
vehicles, and drivers;

♦ Reduce unnecessary delays for commercial 
vehicles.
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