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Objective Test Procedures – How Do They Fit In ?
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Schedule and Conduct Testing

• Where and when will test procedures 
and support equipment be developed –
test the test

• Where and when will testing be done

Requirements Capture/Refinement
• Aftermarket Safety Devices  (ASD)- new 

devices from 4 teams with V2V and V2I 
safety applications

• New Forward Collision Avoidance  (FCA) 
- safety application being developed by 
several original equipment 
manufacturers  

Design and Procure Test Equipment

• What equipment needed to be installed 
in vehicle under test, Host Vehicle

• What equipment needed for conflict 
vehicles, Remote Vehicles

• Test track infrastructure equipment

Develop Test Procedures

• Adapt existing procedures for 
Aftermarket Safety Devices pass/fail

• New initial conditions from crash data for 
characterization of Forward Collision 
Avoidance application

Objective Test Procedures - Process
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 Aftermarket Safety Devices
o Establish minimum requirements for use by naive 

drivers 
o Establish application specific tests and pass/fail 

criteria for each safety application
 Forward Collision Avoidance
o Performance characterization testing 
o Modify initial conditions of test procedures to be 

crash data driven
 Test to be completed one developers’ device at a 

time

Requirements Capture/Refinement
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Aftermarket Safety Device V2V and V2I applications 

V2V V2I

FCW EEBL IMA CSW CICAS-V

Cohda -
Denso X X X X X

Cohda -
Visteon X X X X

Denso X X X

Kopsch ? ? X

FCW - Forward Collision Warning

EEBL - Emergency Electronic Brake Light

IMA - Intersection Movement Assist

CSW - Curve Speed Warning

CICAS - Cooperative Intersection Collision Avoidance System - Violation
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Forward Collision Avoidance Tests

Countermeasure Action Required 
1. Stopped remote vehicle at 10th, 

50th,90th speed
2. Slower constants speed remote 

vehicle at 10th, 50th,90th delta 
speed

3. Modestly slowing RV 
4. Aggressively slowing RV
5. Stopped remote vehicle in a 

curve
6. Slower remote vehicle in a curve
7. Slower remote vehicle after a 

lane change by host vehicle
8. Cut in by slower remote vehicle
9. Modestly slowing RV1 after RV2 

cut out
10.Modestly slowing RV1 after RV2 

does not cut out as expected 

No Countermeasure Action 
Allowed 

1. Approaching remote vehicles in 
left and right adjacent lanes

2. In a curve when approaching a 
remote vehicle in adjacent lane 
on curve

3. Closely follows remote vehicle 
4. Modestly slowing RV1 after 

RV2 does not cut out as 
expected 
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• Develop and publish objective test procedure “Guideline” 
based on IEEE 829 for aftermarket safety devices and
forward collision avoidance developers

• Refine objective test procedures with the latest:
o Crash data driven initial conditions
o Performance measures, target/typical values, pass/fail or supplier 

defined specifications/minimum functional requirements

• Target preliminary procedures mid to late August
• Test the procedures and equipment in 2011 and 2012

Develop Objective Test Procedures (OTP)
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Lead Vehicle Stopped  Sample OTP Example



9U.S. Department of Transportation

Lead Vehicle Stopped  Sample OTP Example
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Host Vehicle – Independent Measurement System 
and Test Driver’s Aid
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Remote Vehicles 1 & 2 – Lab Grade Positioning, 
Time Stamp and Safety Message

DGPS-IMU
RT 3002 and

RT Range Unit

CAN -
Matrix

CA
N

RS232

Remote Vehicle CAN Bus
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Master –
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V2I Roadside Equipment 

Master USDOT 
(RSE) Roadside 

Equipment-DGPS 
Safety Message

Cooperative Intersection Collision 
Avoidance - Violations

Curve Speed Warning
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• Aftermarket Safety Device safety application testing to be 
concurrent with certification testing. Devices available 
September 20 - November 30, 2011
o Testing and results to be concluded between 

December 31, 2011 and January 15, 2013 
• Forward Collision Avoidance application performance 

testing to begin 12 months from award
o Includes “Test the Test” and 2 rounds of performance 

characterization and feedback in 2012 and 2013

Schedule and Conduct Testing
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Appendix A – ASD IEEE 829 Guideline Elements
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Appendix  B – IEEE 829 Derived Draft Guidelines

Forward Collision 
Avoidance -draft

  
 

 
DOT HS xxx xxx June 2011 
 
 
 
 
 
 
 
 

Light Vehicle Objective Testing and 
Procedures Guidelines for Safety 
Applications Based on Vehicle -to-Vehicle 
Communications  

Version 1.5.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
This document is available to the pub 

 

To be updated based on latest RFP responses received June 23, 2011 



Thank you!

Aftermarket Safety Device (ASD) 
and Forward Collision Avoidance 

(FCA) Safety Application - Objective 
Test Procedures
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