Highway Collision Warning Technology:
Determination of Criteria for Detecting and Logging
Hazardous Events in Tractor-Trailer Safety and

Training Programs
Roy McCann
MBTC 2063
June 2008

DISCLAIMER
The contents of this report reflect the views of the authors, who are responsible for the facts and the

accuracy of the information presented herein. This document is disseminated under the sponsorship of the
Department of Transportation, University Transportation Centers Program, in the interest of information
exchange. The U.S. Government assumes no liability for the contents or use thereof.



UNIVERSITY?ARKANSAS

ABSTRACT

Advanced electronic safety systems have been increasingly deployed on passenger and
commercial vehicles ([1]-[2]). Most recently, radar-based systems have been introduced
for detecting and warning of impending collision. These warning systems are particularly
significant for large trucks and tractor-trailers due to the severity and occurrence of rear-
end collisions resulting in death and serious injury. Fleet operators are presently able to
remotely monitor and record hazardous conditions for evaluating driver skills and
assessing the safety and reliability of highway routes. However, the criteria for logging
hazardous conditions from the available data and the basis for subsequent corrective
actions are not well understood. This research seeks to develop a safety-management
system through remote monitoring of large truck operating conditions, thereby providing
an environment to more effectively use real-time fleet operating data to improve highway
safety and driver training.



PROBLEM DESCRIPTION

This research developed a method of integrating radar-based highway collision warning

systems into existing remote monitoring systems as a means of improving highway safety

and driver training. The following are the objectives of this research:

Demonstrate a configuration for real-time data acquisition and reporting of
vehicle and traffic conditions to fleet operational centers. This includes the remote
monitoring and logging of variables such as tractor-trailer speed, location, brake
apply status, and forward object following time.

Analyze the results of a fleet deployment of the remote monitoring system to
develop criteria for safety monitoring. As an example, this may include tractor
following-times with correlation to hard braking (rapid deceleration) events. The
results of this analysis would be employed in driver training and management

planning.

From the fleet deployment data, assess the cost/benefit ratio for adoption of radar-
based safety monitoring systems. That is, determine the effectiveness of radar-
technology in reducing accident related loses compared to conventional safety

training and monitoring methods.

In conclusion, the results of this study would make recommendations regarding decisions

for fleet-wide deployment of radar-based safety systems for real-time fleet operations.



Il. METHODOLOGY

This research evaluated the effectiveness of radar based collision warning systems and
developed new methods for improved warning capability and increasing the effectiveness
of management oversight. The principle steps to achieve these objectives are summarized

in the following:

e Working with the associated enterprises (JBHT, Eaton-VORAD, Qualcomm,
Freightliner) a real-time data acquisition system was developed that remotely
records information from the tractor-trailer SAE-J1939 network bus. This
includes operating variables such as speed/acceleration, steering angle, brake
apply, forward vehicle clearance and relative velocity. This has been
accomplished by expanding the existing system that collects basic usage
information such as location, fuel usage and hard-braking event logging.

e Deployed the data acquisition system on a set of fleet vehicles.

e Develop data analysis software to process the large amount of data from the fleet
data acquisition system. This enables the deployment of systems that determine
the relationship and correlation between the severity of hazardous conditions and
the associated information gathered from the radar system of driver behavior.

e Draw conclusions regarding the use of radar-based vehicle systems and how it

should be incorporated into driver evaluation and safety training.

The configuration of the developed fleet vehicle monitoring system is shown in Fig. 1.
Vehicle data such as velocity, acceleration, weight, forward object distance and relatively
velocity (range-rate) is communicated to the central tractor microprocessor over a digital
communication network (SAE-J1939 protocol). This information is configured for
transmission to a central communication network through a wireless (satellite) system.
The vehicle data is then sent to the fleet operations center. The transmitted data is
collected and logged for rapid decelerations along with other in-vehicle data to obtain a
comprehensive view of the driver and traffic operating conditions. From this operational
data conclusions and recommendations for improved highway safety and driver training

can be derived.



In April of 2005 there were a total of five Eaton-VORAD radar equipped trucks [4]
received at JB Hunt Transport (Lowell, AR). The class-8 tractors were configured for
continuously recording data (tractor ID 312054, 312055, 312056, 312057 and 312058)
from EVIMS Message 21 data [4]. The operation of the system was verified May 12,
2005 by deliberately inducing EVIMS Message 13 exception conditions while driving the
tractors under controlled test conditions (rapid deceleration, close following times of

various time intervals, etc.).

The resulting radar-based collision warning system developed in this research is shown in
Fig. 1. Through the on-board tractor communication system, data acquired from the radar
unit for following distance and closing rate is also made available to tractor velocity,
deceleration, brake pedal apply status, turn-signals, etc. This information is then
configured to be communicated through a satellite link (Qualcomm provider) to the fleet

management center for analysis.
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Fig. 1: Data acquisition system for remote monitoring and analysis of vehicle operating data.

Configuration: Five tractors equipped with VORAD forward and right-side collision
warning. Operating conditions are remotely monitored through Qualcomm system for the

following:
e 1,2, 3second following time

e 0.50g and 0.25g deceleration

e percent time in over-speed (summary data only)

e Slow vehicle detection

Detection of 1, 2, 3 second following time and 0.50g and 0.25g deceleration are referred

to in this memo as a “hazard event.” Each of the monitored parameter was configured for

one of the following:




e Immediate notification (exception report VIMS message type 13) to fleet
manager for 1 second following time and 0.50g deceleration.
e Weekly summary report (VIMS message type 21) of the entire event history is

also communicated whenever a message type 13 is generated.

In this report, “VORAD system” refers to the combined in-cab warning with reporting of

data to fleet managers and JBHT mainframe computer data collection.

Tractor Control Group: Tractors selected as equivalent to those in test group and were
be located at the same terminal locations as the test group. The control group tractors are
are not directly monitored other than accident summaries are available for evaluating

collision rates in comparison to the test group.

Although the data is available with each subsystem given in Fig. 1, a significant
engineering effort was required to develop software interfaces in order to have a useable
data format available at the fleet management center. An overview of the software

development need to support this research activity is given in the Appendix.



111.APPROACH

Specifications and Requirements: This research project developed a data acquisition
system that collects real-time information on vehicle and driver conditions during
hazardous conditions. The first phase of the project systematically defined the
requirements for the data acquisition system to achieve the research objectives. A top-
down structured approach was taken. Sample size and test duration were determined from
incident reports on record at JBHT. Data requirements were determined based upon
existing knowledge of highway traffic conditions and the most frequently encountered
hazardous conditions. From this, requirements for the number of vehicles, location, time-
of-day, and duration were derived. A new sensor and communication network was
created for the data acquisition system. The software requirements were developed based

upon the system level data collection requirements.

Data acquisition Development: Product samples were obtained from the respective
sponsors (Freightliner, Eaton-VORAD and Qualcomm) for verifying conformance to the
design requirements. This was accomplished with the 5 radar units obtained in Task 1. A
block diagram is shown in Fig. 1 for the overall data acquisition system. To summarize,
data from the tractor SAE-J1939 communication network is used to broadcast cast data to
a remote monitoring center. The data is then made available in real-time to the fleet

management center for assessing traffic and logistic conditions.

Analysis Software Development: The primary purpose of the research is the
development of a radar-based collision warning system in conjunction with other vehicle
data for developing improved safety monitoring and training processes for tractor-trailer
drivers. The software analysis tools will be developed to automate the process of
assessing the conditions under which a hazardous event is recorded (refer to the
Appendix).

Fleet Deployment: The data acquisition system wase deployed in fleet vehicles. Initial
evaluation is directed towards J.B. Hunt tractor-trailers equipped with the Eaton-VORAD



radar collision warning system. The data was collected for the forward object range and
range-rate and vehicle velocity. In addition, other variables of interest were monitored
such as brake apply status and steering wheel angle. To summarize, when a condition
such as a hard braking event is detected based upon exceeding a threshold, for example 7
mph/s, the data acquisition system will automatically begin storing the complete set of
vehicle data. After a predetermined acquisition period, for example 10 seconds, the data
acquisition system will stop recording and return to a monitoring state until the next time

that a threshold is exceeded.

Data Analysis: Concurrently to the fleet deployment, the acquired data as analyzed on a
continuing basis. The data analysis phase of the project will then use the analysis
software to systematically determine the conditions under which hard-braking and
collision warning events are logged and their correlation to resultant accident levels and

the severity of near misses.

Complete Overall Evaluation: At the conclusion of the fleet deployment stage, the
complete set of processed data is available for analysis for statistical trends and
correlations. The primary interest is the relationship between radar based warning set-
points and resulting hard-braking events with respect to actual collision incidents and/or
near misses. From this, recommendations will be made for best implementation of radar
warning systems and hard braking event data, and how the real-time processing of this

data form fleet operations can be used for improved driver training and remediation.



IV.FINDINGS

For the VORAD equipped trucks, audible and visual alerts were active for the forward
and right side radar units. Set-points for rapid braking and following time are were set to
avoid nuisance trips. No driver was involved in an accident during the evaluation period.
Example data from fourteen anonymous driver exception reports is summarized in Table
I for the number of exception events extracted from Message 21 (summaries) generated
and the time interval for which the respective driver operated the truck. This example
summary data has all types of events lumped together so that the proportion of “1 Sec.
Following Time” versus “3 Sec. Following Time” is not detailed, but is available when

needed for the analysis software.

TABLE I: Sample Driver Data Summary

Driver ID Total Number | Number of | Average Events
of Events Days Operating | per Day
JBHT-1 90 66 1.36
JBHT-2 129 44 2.93
JBHT-3 206 105 1.96
JBHT-4 84 35 2.40
JBHT-5 28 11 2.55
JBHT-6 38 15 2.53
JBHT-7 120 69 1.74
JBHT-8 21 11 1.91
JBHT-9 24 8 3.00
JBHT-10 54 27 2.00
JBHT-11 302 125 2.42
JBHT-12 84 37 2.27
JBHT-13 25 13 1.92
JBHT-14 42 11 3.82

Instructions and training in the operation of the VORAD system was provided. No

incentives were given to the drivers for minimizing the number of alert events.



TABLE II: Statistics of Driver Data—Number of Days Operating

Average number of days operating 41.2
Standard deviation of days operating 35.9
Minimum no. of days 8

Maximum no. of days 125

Note that the standard deviation of the operating days for each driver is almost the same
as the mean number. This indicates a large variation in the exposure level to those using
the VORAD system. This is a normalized variance of 87% (std. deviation divided by
mean). The statistics for the average events per day for each driver as listed in Table I is
listed in Table IlI.

TABLE Il Statistics of Driver Data—Average Events Per Day

Average number of events per day 2.34
Std. deviation of ave. events per day 0.36
Minimum average events per day 1.36
Maximum average events per day 3.82
Correlation events/day to operating days | -0.35

It is noted that the standard deviation of the average number of events per day is
relatively low (normalized variance 25.6%) compared to the variation in the number of

operating days for each driver.

The rate of occurrence in exception reports was examined. There is a correlation factor of
-0.35 with respect to the number of operating days and the average number of events per
day. This indicates a trend of reduced event rates as number of operating days increases.
This could also be influenced by factors that were not accounted for in this analysis. This
includes the tenure or cumulative experience level of the driver and the corresponding
reinforcement level of previously acquired driving habits. In addition, no incentives were
offered in reducing the number of recorded exceptions. As an example, the histogram of
the driving with the largest number of days driving the VORAD truck (105 days) for
which a written survey was obtained is given below (Figure 2). There were two periods
where this particular truck was not in use (vicinity of day 45 and day 90). Otherwise,

during each operational period the truck acquired exception reports at an approximately



constant rate. As an example, in the written survey the driver responded in a manner

favorable towards the technology:

e Strongly agree with “I would recommend the VORAD system to another driver.”
e Strongly agree with “Overall, I am quite impressed with the Eaton VORAD

system.”

However, this driver also indicated
e Neither agree/disagree with “Eaton VORAD system helps me to keep a safe
following distance.”
e Neither agree/disagree with “The Eaton VORAD system makes driving at night
safer.”
It is important to not draw conclusions from a single driver. However, we may observe
that for a driver with more extensive exposure to the VORAD system that the technology
was reliable and useful but did not result in a modification in driving behavior. The trend
of no significant modifications in the driving behavior (no incentives) was observed with

all driver data sets.

Exceptions Histogram

Number of Exceptions
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Figure 2: Histogram of exception reports recorded.



Table 1V: Summary of Driver Survey Results

Survey Question

Average Response: Rating 1 to
7 increasing agreement: 4.0 is
neutral.

Std. Deviation of Responses:

The Eaton VORAD system has
helped me to avoid dangerous

Situations 4.50 2.06
The Eaton VORAD system makes

me a better driver 5.25 2.49
The Eaton VORAD system helps me

to keep a safe following

Distance 4.25 1.48
The Eaton VORAD system makes

driving at night safer 5.00 1.58
Driving in bad weather is safer when

there is an Eaton VORAD system in

the tractor 5.75 1.09
Overall, 1 am quite impressed with

the Eaton VORAD system 5.25 2.49

Responses to the survey regarding questions about false alarms, nuisance trips and
distraction levels indicated that this was not a problem for the drivers. From this survey,

there was a strong consensus that the radar system improved safety in adverse weather

conditions with somewhat less support for the other safety related condition.

Safety Monitoring: Driver of Fleet Sampling Requirements

For the five active trucks taken over the 209 day period there were 34 drivers. Of these
drivers, five were evaluated for less than two weeks (14 days) and five were evaluated for
more than 45 days. It is reasonable to require approximately six seeks (45 days) to
reliably evaluate the behavior of a driver without bias introduced by circumstantial
conditions. This assertion is valid given the narrow deviation in the event rates observed

for all drivers regardless of cumulative days operating with the VORAD system.

Therefore, each truck on average would provide

363 operating days per year
209 sample days

3 Tractors

with a 45 day minimum driver acceptance data criteria.

j( S Drivers ] =2.894 Drivers/Tractor —Year




Conclusion: Drivers for a full fleet deployment can be selected at random (no pre-
selection criteria for experience level) from the available driver pool, with a yield of
approximately three drivers per tractor-year that will provide at least 45 days of operating

data for fleet-wide evaluation.

Sample Size Recommendations for Large Fleet Monitoring

If fleet safety is determined by the occurrence of unsafe behaviors relating to targeted
incident types (i.e., rear end collisions with respect to following times and lane change
maneuvers), then the real-time fleet sampling/monitoring requirements can be determined
while maintaining adequate confidence levels regarding the fleet as a whole. Under this
evaluation criteria, it is sufficient to determine the mean and variance levels of the fleet
drivers under evaluation. Consequently, the sample size required for determining mean
and variance to a give accuracy and confidence level are independent of the fleet size if a
normal distribution is present. However, moderately increasing the sample size (number
of drivers monitored) allows for good mean and variance estimation even if there is not a
normal distribution. The results of the small fleet study are included in the determination

of the number of drivers needed for estimating the mean value of events/day:

Pilot Sample Size 14

Current Estimate 2.34

Current Variance Estimate 0.36

Acceptable Significant Level (alpha) 0.05 (customary)
Acceptable Absolute Error 0.20

Required Sample Size (no. of drivers with | 35
>45 days operating with VORAD radar)
Number of equipped tractors 12

It is also necessary to estimate the variance in the events/day rates when accessing the
impact on settlement costs. That is, if the average number of events/day rate is reduced
by 50% then some conclusion could be drawn regarding a reduction in settlement costs if
the events/day variance levels among the drivers remain the same. As a simple example,
we may initially have 100 drivers where each one averages two events per day. After

introducing the VORAD system with incentives, suppose the 100 drivers now averages



one event per day. If the variance remains the same (every driver has an average of one
event per day) then a conclusion could be drawn about the improved safety behavior of
the fleet and have some degree of confidence in reduced settlement costs. However, if the
variance instead increases to 0.5 for the driver pool, then some drivers have actually
decreased safety behaviors (from the zero variance initial condition) even though most
have improved. In this case there is little ability to draw conclusions about the expected

reduction in settlement costs.

Acceptable Significant Level (alpha parameter) 0.05
Acceptable absolute Error 0.325
Required Sample Size (number of drivers at >45 | 47
days of VORAD use)
Number of equipped tractors 16

Example of ROl Computation

An example of the return on investment (ROI) was computed based on several
assumptions that are for illustration only, and are not intended to reflect current
commercial conditions. The accident categories considered are rear-end collisions and
right side lane changes. Although the VORAD system may also reduce jackknife,
turnover, etc., the forward and right side radar system primarily influence driver behavior
for the two types specified. Accordingly, an expected percentage reduction in collision
rates can be estimated for rear-end collisions and right side lane changes, whereas
considering other types is more speculative. Values used in the ROl computation are

detailed below:

e Trade cycle: 3 years

e Discount rate: 5%

e Radar unit purchase price: $1500 (budget example, not actual price)
e Driver Experience: Medium

e Accident rate per million miles: 0.18 (example)

e Direct costs per million miles: $5,000 (example)



e Indirect cost % of of direct: 50%
e Annual mileage per tractor: 100,000
e 9% reduction in accident costs: 50%

e Three year residual value: $750

Resulting ROI values:

e Net Present Value: $250
e Internal Rate of Return: 12%

e Payback in Years: 3.6 (which may be greater than trade interval)

Evaluation Criteria Example

The ROI is based on a 50% reduction in the number of rear end and right lane change
collisions. The premise for this study is that a reduction in event occurrences (following
time and hard braking) correlates to improved driving behavior which in turn correlates
to reduced collision rates, which in turn yields reduced settlement costs.

X% Reduction in Hazard Warnings => Y% Reduction in Settlement Costs

This X|Y correlation will be determined based on safety analysis and performance data
gathered from fleet data obtained from the monitoring system developed in this research.
This determination of X|Y also includes a weighted contribution of the event types (1.0

sec. following time versus 3.0 sec. following times).

Once the X|Y correlation has been determined, data is collected for a control and test
group. The mean and standard deviation (and statistical variance) can be computed from
number of occurrences of hazard events in the test and control groups. The evaluation
then considers if the mean value of the hazard occurrence rate in the test group has been

reduced by a percentage X compared to the control group that corresponds to a 50%



reduction in Y (ROI calculation). To be valid, the statistical variance for the test and
control will be compared and should be equal to the accuracy limits of the variance

estimation (0.325) based on the sample size.



V. SUMMARY AND CONCLUSIONS

The following items were achieved with this research:

Demonstration of a integrated large truck safety monitoring system for real-time
data acquisition and reporting of vehicle and traffic conditions to fleet operational
centers. This included the remote monitoring and logging of variables such as
tractor-trailer speed, location, brake apply status, and forward object following

time.

A software environment where the remote monitoring on fleet conditions can be

used to develop and continuously revise criteria for safety thresholds.

A safety monitoring system where the fleet analysis results can be employed in

driver training and management planning.

In addition, an example of using fleet deployment data was used to assess the cost/benefit

ratio for adoption of radar-based safety monitoring systems. That is, the safety

monitoring environment enables the determination the effectiveness of radar-technology

in reducing accident related loses compared to conventional safety training and

monitoring methods.

In conclusion from the particular test fleet under consideration, the following conclusions

were drawn;

Driver exceptions were acquired at almost a constant rate after an initial period of
operating the radar system (noting that there were no incentives to minimize
occurrences).

Driver surveys indicated a slightly positive approval of the benefits of the radar

system, with particular benefit noted during adverse weather conditions.



e Because of factors such as driver turnover rates, variability in the duration of time
for each driver to become familiar with the radar technology, and the limited

sample size, the results are inconclusive regarding the cost-benefit analysis of the

radar system.
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APPENDIX: Tractor Data Software Conversion

Overview:

The Eaton-Vorad unit (EVT-300) formats fault messages and data messages in response
to events it senses on the tractor. These faults are then communicated as a JTRACS MID
and forwarded to the host software. The host JTRACS software then identifies specific
faults and passes them on to the integration data queue on a mainframe computer such as
an IBM AS/400 where overall safety assessment and monitoring is automatically
executed. The fleet conditions in this sample study would be processed by JB Hunt
mainframe integration software. The following diagram shows these relationships.

Relative Components of Eaton-Vorad Integration

On-Board Vehicle NMC AS/400 Mainframe

—— = ( Y — [ ‘ |
~—
- <
Eaton . Qualcomm commessage R'/ | . OMNIQPO4 . 100
As, ]
- ver Processing QTRACS ‘ 400
—L : _ -u \

Integration
e £

via Over-the-air, via TCP connection
communications to NMC

5 The integration output
17.{”;‘:" nal Client-Server record (examples in this
The data formats are described €P connection document)
in the Eaton-Vorad document.
The integration input record
(examples in this document)



Mainframe Integration Overview:

The mainframe integration recognizes the JTRACS record types that are pertinent to the
Eaton-Vorad unit. An example is given in the return data queue shown in Figure 1. It
then extracts the relevant information, and writes an appropriate record to a transient data
queue. Two record types are recognized via the integration in this research; the
Exception Violation Record (Figure 2) and the EVIMS Data Record (Figure 3).
Examples are described below.

Integration Input Record:

The following example shows the header portion of a JTRACS record as it is received
after passing through Remote Integration.

JTRACS Records in OMRQ

(with Eaton Vorad data)

00001 JTREXTRACT M
DEDCEEDCCE4444444444444444444444444444444444444444
13957391330000000000000000000000000000000000000000

----- omitted portion of header ----- »”"\g > API Header

00251  00000000000000000  00000000000000 2090
FFFFFFFFFFFFFFFFF444FFFFFFFFFFFFFF444444444444F FFF
00000000000000000000000000000000000000000000002090,

00301 93000VORADAPPL -.-.-?VORADO1  219EATVR300
FFFFFEDDCCCDDD4444400066EDDCCFF444FFFCCEEDFFF44444 JTRACS
93000569141773000000016F56914010002195135930000000 Header

00351 000000 073615 ... e]-]---
4444444FFFFFF444444444FFFFFF4444041151844444400011

~ 00000000000000000000000736150000011032F0000000D111 _  Eaton-Vorad

data

00401 B P
00180002044444444444444444444444444444444444444444

<£96500Q3000000000000000000000000000000000000000000 E-V Message Type
00451
AA4804844448 4048444404844 4444844444444444444444444
00000000000000000000000000000000000000000000000000
----- blank to end of record -----
02351

4444444444444444444444444444444444444444
0000000000000000000000000000000000000000

Figure 1. OMRQ Record



Integration Output Record - Exception Violation Record:

Following is an example of the Exception Violation Record.

Radar - Data -
(Message Type 13)

E-VMESSAGE TYPE
MANUFACTURER EXCEPTION ID

RECORD I
ECORD ID VEHICLE MID CODE MILEAGE

C6EDDCC44EDDCCFF444FFRCCEEDFFFF6FF6FRFFAFFAFRFFRFRA210
505691400569140100021951359200401101 0981680 130 FOO

This is the specific Eaton- Vorad
This is always a constant and message Type.
is used to identify the
Eaton-Vorad return records.
The format of the Eaton-Vorad

records is the same to here. See example of binary
data conversion.

m———t——=10-———#===20-—-—+-—-30-———+-—-40-—— —+——- 0-—-
E-VORAD VORADO1  219EATVR2004-11- 1109 16. o 1301e

Figure 2. Eaton Vorad Exception Violation record.

Binary data that is two or more bytes has to undergo a
position conversion before it can be converted to decimal.
The example illustrates that process.

An example of binary data conversion:

Data as received: A8 2F 10 00
Convert positons

Data as converted: 00 10 2F A8 = 1,060,776,



Integration Output Record — Example Data Record:

Following is an example of the EVIMS Data Record.

Radar - Data - ( )

(Message Type 21)
E-V Message Type

Report Type
Data Size
Manufacturer

Record ID MID Code

Vehicle
Date Time / /

————t-—10-——=+——20-4—+-—-30-——+-140-——=-—5
00001  E/ORAD | VORADO1 | 219EATVR2(1041105.29.21213
CEIDCCA4EDDCCFF444FFFCCEEDFFFF6RF6FFFFAFF4FFFFF30

505691400569140100021951359200401r@@m@ﬁﬁgg§21@%fé?k%www

Serial Number  segment card ID Use Previous Flag
Segment Count

The format of the
Eaton-Vorad records
is the same to here.

Contains:

“TRIP SEGMENTS™
/ in ascii,

00051 & (+

0554525444 44880008 680 Er sy s ssusssuyy 0020000
Prewbus'ﬁlgg[ﬁdsf/%@s count . » 1P Star? Disfance
This is the first byte of Trip F/’e/c[f:‘ g’;’;: Entry size CPU Serial Nt./mbeq;«,;‘.J End Time
the record referred to in ) Error Count Segment Card Control
e 'Data Size' fiel /s Trip Coun’ Check Sum 23, er Milgzoimni
:sh re/ljﬁrve ;;/ﬁ::n Z,‘Zh g Data Version P Date / Time Vehicle ID e é‘iﬂgef Bethts
00101 3 4

0000033340A021011 000000000000000F010800F010AOF
000003001082CP611 000000000000000F5E7B003183B34

Segment Card Control Trip Segment Pletitrre Version Ch: Er’i"“%%ﬂﬁoj}‘ é"f'fiﬁe e Daf%(geetq@ﬂ/ﬂg)
(end) irst Dat t Date/ti
RPM Bands Change Date Spare
W o
00151 t ¢ u
040BOAOA0301003333323B330FFFFFF10040 05110050A1
3C4B2F4363
oy Fault # 1

Figure 3. EVIMS Data record.



Host Software Configuration:

QTRACS/400:

QTRACS on the AS/400 is configured to pass data to the JTRACS application. This is
accomplished by entering option 19 (External Applications). An entry is created with a
configuration as shown below:

OTRACS/400 v5.3(0329) 11/18/04 16:56:04 PST

Definition

Application Identifier. : JTRACS

Application Name : JTRACS Server App.

Fwd Msg Acknowledgement : *ALL *ALL, *NEG
Send GL Events : *YES, =NO

EAL Interface Characteristics
Input Queue Type Lk *0TAQ, *FILE
Input Queue Name. . . H Name

Library : Name, *LIBL, *CURLIB
Error Handling : *«IGNORE, *RETRY
Number of Retries . . . : Count (2-99)
Wait Between Retries. . : Seconds (10-300)

Transmission Counts

Messages Sent

Characters Sent

Last Reset : UNKNOWN

F3=Exit F5=Refresh Fl12=Cancel

JTRACS Pro:

There are several settings in JTRACS: These include the Monitoring Definitions, the
Vehicle Definitions, and the Message Routing.

A. Monitoring definitions - There are four sets of monitoring definitions.

1. Monitoring Group Definition — This is the first of four monitoring screens. Begin
by going to option 4 (Work with Monitoring Groups). Next, is the “Work With
Monitoring Groups’ screen. The initial fields required for the test are circled in
the example.



JTRACS Pro v2.3(0108) 11/18/04 16:57:44 PST

Monitoring Group IO...
Monitoring Group MName. .+ Vorad Group

Ouery for YIN & Engine Info?: N (¥/N)

Automatic Monitoring Group Assignment Criteria:

Matched With Yehicle Query Response:
Engine Manufacturer {_EATVR Paton VYorad
Engine Model

Matched With Yehicle Definitian:
Vehicle Manufacturer (EATYR Eaton Yorad
Model Year Range : 1990 to 2004

Fl=Help F3=Exit F5=Refresh F12=Cancel

2. Fault Monitoring Definition
JTRACS Pro v2.3(0108) 11/18/04 16:58:19 PST
Fault Monitoring Definition
Monitoring Group : YORAD Yorad Group

Type options, press Enter.
S=Display

HID PID 5I0 FHI Filter Level MI Filter Level
*  xMCT DEFAULTS

@uUoo-~-~OnLWi -

[y

Fl=Help F3=Exit F5=Refresh Fl12=Cancel

3. Device Monitoring Definition — after the Fault Monitoring Definition is entered

with new device definitions.

JTRACS Pro v2.3(01088) 11/18/04 16:59:34 PST
Device Monitoring Definition

Monitoring Group : YORAD Yorad Group

Type options, press enter.
S=Display

Enable Device| Enable Max Transmit
Dev Data Messages| Keyboard Rate
HID Description Forward Return Display (minutes
219 Cpllision Avoidance Sys Y 00061

1.
2.
3.
4.
5.
B.
7.
8.
9.

Fl=Help F3=Exit F5=Refresh Fl2=Cancel




4. Parameter Monitoring Definition — Page down one page after the Device

Monitoring Definition and enter F6 to create a new parameter definition.

JTRACS Pro v2.3(0108)
Monitoring Group

S5=Display

¥ 2198/234
2. 219/243

Eng-Start
Eng-5tart
Eng-Start
Eng-Start

Fl=Help F3=Exit F5=Refresh Fl2=Cancel

B. The truck implementation is defined:

e The trucks are defined as JTRACS enabled.

11/18/04 17:00:20 PST

Ory Exp Date
MID/PTID Description Frequency Trig Val? Expected
Collision Avoidance Sys/Software Ide Eng-Start
2 Lollision Avoidance Sys/Component Id Eng-Start
3 Eng-Start
4. Eng-Start
5. Eng-Start
6

7

8

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

e The two follow-on screens that contain the ‘Confirmed Vehicle Devices
Monitored’ and the ‘Confirmed Vehicle Parameters Monitored’ are filled in

when the vehicle has received a “SUCCESS” status for the monitoring.

JTRACS Pro v2.3(0108)
VYehicle Definition

Vehicle Identifier
Vehicle Name

Vehicle YIN

Vehicle Manufacturer
Vehicle Model Year

. VORADG1
: Test Yorad System VYan

{_EATYR Eaton Yorad

Monitoring Group {_VORAD
No monitoring override exists for this vehicle.

VYorad Group

Returned Engine Manufacturer
Returned Engine
Returned Engine

Returned Engine

Serial Number
Software Yersion..:

Fault Monitoring Status
Device Monitoring Status
Parameter Monitoring Status..
Last manual Query Status

Fl=Help

F3=Exit F5=Refresh Fl2=Cancel

7 SUCCESS 10/27/04 14:11:
: SUCCESS 16787704 15:11:
: SUCCESS 1¢/27/04 14:11:
i SUCCESS 10/27/04 14:01:

11/18/04 17:05:17 PST

Confirmed Devices.. |

First, need to set up
vehicle, manufacturer,
and monitoring group.

Second, need to make
sure all parameters
are successfully
updated (via Option 1
on the Vehicle
Directory if needed)



C. Message Routing is defined after the Remote Integration configuration is completed.

JTRACS Pro v2.3(0163)

Application ID : VORADAFPL
Application Name ! Vorad Avoidance System
Routing Manufacturer...: EATYR Eaton Yorad tination for
Routing Device MID : 219—Collision Avoidance Sys s related fo
Application Input Queue:,/ JTYORADQ f*;’ako
: \_RI5SITE L Froxy.
Status © Normwet

Forward Hessages Return Messages

Total Messages Sent . DBOBOBEON pEEEBEB3T
Total Characters Sent..: 000000000 000004442
Totals Last Reset at...: (none) (none)
Last Message Date......: (none) 11/11/04 08:12:38
: VORADGL
Collision Avoidance Sys
o Eaton Yorad
Message Size .+ DO0ROBROB o1 [6]ulel6 NI
Message Status : Normal

Fl=Help F3=Exit F5=Refresh Fl2=Cancel

Remote Integration/400:

The Remote Integration can be configured to capture the data found in the queue that is
created by JTRACS. This is done as an option. An entry must be set up to receive the
data put in the queue defined in JTRACS.

RI/400 v1.1(0054) 11/19/64 16:39:52 PST

Type options, press Enter.
2=Edit d=Delete S5=Display

Proxy Application ---Input Data Queue---
Description Naiiie Library.
JTRACS Integration for Vorad JTVORADQ RISSITE
INTGAT RIS Dispatch Integration OISPATEHD—RISHATA

Bottom

Fl=Help F3=Exit F5=Refresh F6=Create Fl12=Cancel F17=Top  F18=Bottom




