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Note

The Motor Carrier Safety Improvement Act was signed into law on December 9, 1999.  This act established a new Federal Motor Carrier Safety Administration (FMCSA) within the US Department of Transportation (DOT), effective January 1, 2000.  Prior to that, the motor carrier and highway safety program was administered under the Federal Highway Administration (FHWA).

The mission of the FMCSA is to improve truck and commercial passenger carrier safety on our nation's highways through information technology, targeted enforcement, research and technology, outreach, and partnerships.  The FMCSA manages the ITS/CVO Program, a voluntary effort involving public and private partnerships that uses information systems, innovative technologies, and business practice reengineering to improve safety, simplify government administrative systems, and provide savings to states and motor carriers.  The FMCSA works closely with the FHWA's ITS Joint Program Office (JPO) to ensure the integration and interoperability of ITS/CVO systems with the national ITS program.

Draft Issue

It is important to note that this is a draft document.  The document is incomplete and may contain sections that have not been completely reviewed internally.  The material presented herein will undergo several iterations of review and comment before a baseline version is published.

This document is disseminated in the interest of information exchange.  JHU/APL assumes no liability for its contents or use thereof.  This report does not constitute a standard, specification, or regulation.  JHU/APL does not endorse products or manufacturers.  Trade and manufacturer’s names appear in this report only because they are considered essential to the object of this document.

Note:  This document and other CVISN-related documentation are available for review and downloading by the ITS/CVO community from the JHU/APL CVISN site on the World Wide Web. The URL for the CVISN site is: http://www.jhuapl.edu/cvisn/

Review and comments to this document are welcome.  Please send comments to: 

Mr. Ronald Char

JHU/APL CVISN Project

11100 Johns Hopkins Road

Laurel, MD 20723

Phone:

240-228-7037

Fax:

240-228-7037

E-Mail:

ronald.char@jhuapl.edu
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1. Introduction

The Stephens City weigh station on I-81 in Virginia is the first weigh station in Virginia to implement Electronic Screening as described in the CVISN architecture.  The primary purpose of the Electronic Screening system in Stephens City deployment is to make more efficient use of inspection resources by distinguishing between illegal or high-risk vehicles and safe and legal vehicles.  Dedicated Short Range Communications (DSRC) is used to identify operators with legal credentials and a history of good safety performance and to signal these vehicles to bypass the static scale check.  This electronic screening using DSRC, augments the previously-installed Weigh-In-Motion (WIM) system which screened vehicles solely on weight compliance.

This white paper describes the first-level troubleshooting and repair process, to be performed by station personnel.  Detailed troubleshooting and repair should not be performed by station personnel and therefore is beyond the scope of this document.  Recommendations for system improvements in the area of first-level troubleshooting and repair are included. 

2. Background

2.1 Site Configuration

The Stephens City weigh station is located on I-81 and services both Northbound and Southbound traffic.  The site is equipped with WIM sensors placed in the 35 mph ramps to sort vehicles for static weighing.  The WIM system was installed by International Road Dynamics (IRD) and includes a computer system to control sorting, signaling, tracking, and compliance verification.  

During the deployment of the CVISN Electronic Screening system, both sides of the site were equipped with the following components:

1)  Advance DSRC reader, co-located with the ramp WIM, used to identify the vehicle

2)  Notification DSRC reader, located near the ramp overhead lane signals, used to signal the vehicle using DSRC In-Cab Notification (ICN)

3)  Static Scale DSRC reader, co-located with the static scales, used to identify the vehicle on the Static Scale

4)  A Roadside Operations Computer, located in the station office, and connected via modem to CVIEW.

This equipment was integrated to the IRD WIM system to provide a coherent screening and display system.  The Stephens City weigh station can still screen vehicles based solely on the WIM sensor data.  The CVISN upgrade adds the capability to screen DSRC transponder-equipped vehicles based on safety and credential data from carrier and vehicle snapshots.  These carrier and vehicle snapshots are received periodically from the VA CVIEW system. Additionally, the Roadside Operations Computer allows detailed snapshot data to be viewed by station operators. 

2.2 Site Layout

The overall Stephens City site layout is illustrated in Figure 1.  Site installation was performed by IRD.
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Figure 1.  Stephens City Layout

2.3 Major System Components

The first-level troubleshooting and repair process is designed to isolate system faults to one of the following system components or interface:

1. Advance DSRC reader

2. Notification reader

3. Static Scale reader

4. Roadside Operations Computer (ROC)

5. IRD Screening Computer to ROC interface

6. IRD Screening Computer and WIM Screening System

Station personnel should contact the Electronic Screening system maintenance contractor, IRD, for repair of these components. 

3. Troubleshooting and Repair

This section describes the first-level troubleshooting and repair process to be performed by weigh station personnel.  The troubleshooting and repair process, for the Stephens City Electronic Screening system can be broken down into the following phases:

1. Fault Detection

2. Fault Isolation

3. Limited Repair & Recovery

Fault Detection is the process by which the station personnel determine that the Electronic Screening system is not operating properly.  Fault Isolation identifies the malfunctioning subsystem or component.  

The Repair and Recovery steps listed in this paper are limited to actions that the station operators are trained to perform.  The detailed procedures for several of these actions are listed in Reference 1.  

The most common problem systems are discussed in this chapter.  If faults remain upon completion of this process, station personnel should contact the system maintenance contractor, IRD, for further troubleshooting and repair support.

.

3.1 Vehicles records not updating on the ROC

3.1.1 Fault Detection

The ROC should generate and display a new record for each vehicle crossing the WIM.  If vehicles are seen passing through the station, but no records are generated there may be a problem.  Please verify the following conditions are true before concluding that a problem exists:

1. The ramp queue is being displayed.   

2. The appropriate direction (Northbound or Southbound) display is selected

3. No dialog response boxes are open and awaiting a response.

If this problem does exist, then proceed to Section 3.1.2 for Fault Isolation procedures.

3.1.2 Fault Isolation & Recovery

Troubleshooting should proceed as follows:

Diagnostic Step
Corrective Action if Failure

Verify that the Screening computer system is operating properly and detecting vehicles
1. Restart screening computer, RPC and ROC

2. Contact IRD to troubleshoot screening computer system problem

Open RPC window on ROC computer to verify that vehicle records are being received
1. Restart RPC and ROC

2. Restart IRD screening computer, RPC and ROC

3.2 Transponder-equipped vehicles are not displayed or identified by the ROC

3.2.1 Fault Detection

The Electronic Screening system reads vehicle transponders to identify the carrier and vehicle to perform safety and credential checks.  Before concluding that a problem exists, it is important to recognize the following facts:

1. Most commercial vehicles are not equipped with transponders

2. The Electronic Screening system does not read Electronic Toll Collection (ETC) transponders

3. Transponders from other Electronic Screening programs, such as HELP PrePass( and NorPass are read (transponder ID displayed) but not recognized (no carrier or vehicle information).

4. The problem may be due to a faulty transponder instead of a system failure.

If a system fault is suspected, sample runs should be made with a vehicle and test transponder to confirm the problem.  If this problem does exist, then proceed to Section 3.2.2 for Fault Isolation procedures.

3.2.2  Fault Isolation & Recovery

Vehicle runs should be made with the test transponder.  Troubleshooting should proceed as follows:

Diagnostic Step
Corrective Action if Failure

Verify that the test transponder was read by the IRD Screening computer
1. Check test transponder and power cord.  Replace if necessary. 

2. Restart the advance reader by power shutdown, wait 1-minute, power on

3. Restart the IRD screening computer, RPC and ROC

4. Contact IRD to troubleshoot screening computer system problem

Verify that the transponder record was properly correlated with WIM record
1. Correlation problems may occur if short test vehicle (i.e. car) is used.   Retest using  test truck.

2. Contact IRD

Verify that vehicle records are being displayed by the ROC
1. Go to Section 3.1

3.3 Transponder ID associated with wrong vehicle

3.3.1 Fault Detection

Occasionally, the transponder records will be associated with the weight record from either the previous or next vehicle.  This problem is almost always due to the vehicles following too closely.  Vehicles must be instructed to maintain 100-foot minimum spacing.

Since the antenna read zones and correlation time offsets are optimized for the most common commercial vehicle types, this problem may also occur if the vehicle is either small or of unusual configuration.

If this problem persists when proper vehicle spacing is maintained and truck type is not unusual, then contact IRD for further troubleshooting. 

3.4 Screening decision appears to be incorrect: Good vehicle pulled in; bad vehicle receives bypass

3.4.1 Fault Detection

There are a number of conditions under which the Electronic Screening will make what appears to be an incorrect decision, but instead is working as designed.  A description of the ROC screening algorithm may be found in Reference 2.  Before concluding that a problem exists, the following items should also be checked:

1. Manual override of the station lane signals is not set

2. ROC screening criteria are set properly for both directions

3. WIM computer parameters (Weight threshold, Random Sort Rate) are properly set

3.4.2 Fault Isolation & Recovery

Troubleshooting should proceed as follows:

Diagnostic Step
Corrective Action if Failure

Check screening results panel to determine reason for decision
1. Reset screening criteria and send to ROC for both directions

2. View ROC snapshot data and verify if correct

3. Restart ROC

4. Contact IRD to troubleshoot ROC computer problem

3.5 ICN signal not received

3.5.1 Fault Detection

In-Cab Notification (ICN) signals are sent to transponder-equipped vehicles that have been identified by the system.  Transponders from other Electronic Screening programs, such as HELP PrePass(, that are not enrolled in VA, will not receive any ICN signals.

Another common cause of not receiving the ICN signals, is proceeding through the ramp faster than the posted 35 mph speed limit.  Vehicles moving at higher speeds will be beyond the transmission zone when the signals are sent.  If this problem persists with vehicles that obey the speed limit, sample runs should be made with a vehicle and test transponder to confirm the problem.  If this problem does exist, then proceed to Section 3.5.2 for Fault Isolation procedures.

3.5.2 Fault Isolation & Recovery

Vehicle runs should be made with the test transponder.  Troubleshooting should proceed as follows:

Diagnostic Step
Corrective Action if Failure

Screening event record displayed on ROC and over head lane signals correctly displayed.  Indicates Read failure or reader not communicating with IRD Screening computer 
1. Check test transponder and power cord.  Replace if necessary. 

2. Restart the notification reader by power shutdown, wait 1-minute, power on

3. Restart the IRD screening computer, RPC and ROC

Test runs reveal other screening problem such as those described in Sections 3.1 through 3.4.
1. Go to the appropriate section corresponding to the problem symptoms. 

2. Contact IRD

4. Other Recommendations

The following recommended improvements should be considered for implementation. 

4.1 Disconnect the Notification Readers

The notification readers are used for In-Cab Notification (ICN), setting the Red and Green indicators on the transponder, signaling the driver to pull in to the static scale lane or exit the station via the bypass lane.  These same signals are also passed using the overhead lane lights.  If there is a conflict, the overhead lights take precedence over the transponder signals.  Therefore, at best, the transponder ICN is redundant.  If the signals disagree, the transponder ICN adds to the confusion, and should be ignored.

The notification readers can be disconnected, with no adverse effect on Electronic Screening functions.  These readers could be used as spares for the other readers in the system.  

4.2 Handshake test between Screening computer and readers

Since most vehicles are not equipped with transponders, the failure of a reader is difficult to detect.  The primary symptom, which is a lack of transponder records, also occurs due to lack of transponder-equipped traffic.  When a problem is suspected, fault determination using a test transponder is inconvenient.

A handshake test, where the screening computer periodically polls each of the readers and displays their status, should be implemented.  Ideally, the screening computer would forward system status information to the ROC for display.     

4.3 Automated Self-test

An automated self-test sequence that is executed on start-up or at operator command would greatly enhance the system fault detection and isolation capability.  The self-test sequence should check a variety of component statuses and system functions.  The self-test function could be implemented either as an integrated feature or stand-alone utility.

Development of a comprehensive self-test feature is complex and therefore may be costly.   VA should request that IRD investigate and submit proposals for various self-test options.
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