Q

U.S. Department

of Transportation @
National Highway NHTS A
Traffic Safety

Administration

DOT HS 812 327 September 2016

Commercial Connected
Vehicle Test Procedure
Development and Test
Results — Emergency
Electronic Brake Light



Disclaimer

This publication is distributed by the U.S. Department of Transportation, National
Highway Traffic Safety Administration, in the interest of information exchange. The
opinions, findings, and conclusions expressed in this publication are those of the authors
and not necessarily those of the Department of Transportation or the National Highway
Traffic Safety Administration. The United States Government assumes no liability for its
content or use thereof. If trade or manufacturers’ names or products are mentioned, it is
because they are considered essential to the object of the publication and should not be

construed as an endorsement. The United States Government does not endorse products
or manufacturers.

Suggested APA Format Citation:

Howe, G., Xu, G., Hoover, R., Elsasser, D., & Barickman, F. (2016, September). Commercial
connected-vehicle test procedure development and test results — Emergency electronic brake

light (Report No. DOT HS 812 327.). Washington, DC: National Highway Traffic Safety
Administration.



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
DOT HS 812 327
4. Title and Subtitle 5. Report Date

September 2016

Commercial Connected Vehicle Test Procedure Development and Test Results — Emergency

Electronic Brake Light 6. Performing Organization Code

NVS-312
7. Authors 8. Performing Organization
. . . Report No.
Gavin Howe, Guogang Xu, and Dick Hoover of Transportation Research Center Inc. and
Devin Elsasser and Frank Barickman of National Highway Traffic Safety Administration
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
National Highway Traffic Safety Administration 11. Contract or Grant No.
Vehicle Research and Test Center
P.O. Box 37
East Liberty, OH 43319
12. Sponsoring Agency Name and Address 13. Type of Report and Period

National Highway Traffic Safety Administration Covered: Final Report

1200 New Jersey Avenue SE. 14. Sponsoring Agency Code

Washington, DC 20590

15. Supplementary Notes

The authors would like to acknowledge Randy Landes, Thomas Gerlach, Charles Feeney, Don Thompson, Michael Thompson,
Nathan Rae, and Preston Shobe for their efforts in completing this research.

16. Abstract

This report is one of four documenting NHTSAs test track research performed to support development of objective test procedures
to evaluate the safety applications of commercial vehicles with vehicle-to-vehicle (V2V) equipment. The primary focus of this
research was on developing the test procedures, with a secondary goal of evaluating the performance of the prototype V2V safety
applications. Objective test procedures were developed to evaluate a range of safety applications including intersection movement
assist, blind spot warning/lane change warning, forward collision warning, and emergency electronic brake light (EEBL) warning.
This report documents the EEBL test procedures and the results of testing commercial vehicles with the developed procedures.

The prototype V2V equipment was capable of tracking potential EEBL threats, but had some issues when vehicles were on curved
roadways. The V2V equipment on these trucks did not issue hard braking event flags and was not able to suppress EEBL alerts
when the driver applied corrective action under the conditions tested.

17. Key Words: 18. Distribution Statement:
Commercial Connected Vehicles, vehicle-to-vehicle, V2V, vehicle-to- This document is available to the public from the
infrastructure, V21, V2X, emergency electronic brake light, EEBL National Technical Information Service
WWWw.ntis.gov
19. Security Classif. (of this report) 20. Security Classif. (of this page) | 21. No. of Pages 22. Price
L o 109
Unclassified Unclassified

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized




Table of Contents

Section Page No.
LIS OF FIGUIES ...ttt ettt e et e et e e e ebb e e enb e e e snbe e e anbneesneee s vii
[ o) B 1= o] [PPSR IX
(I o) s 0] )Y/ 1 SRS RUPRIS Xii
EXECULIVE SUMMAIY ...eiiiiiiiiiiie etttk et e bb e st e e snb e e e esb e e enbe e e enbeeeaneeeenees 1
R 1011 oo [¥Tox (o] o O ST PPPRTPR 2
2 TESEVENICIES ..ottt ettt b e ne e 2
I 1 05110 (=T 1 - Ao ] o TP 4
3.1 RT Data Collected 0N UEL ........cooiiiiiiiiieiiiee ettt 4
A € o DT | - WO TP PPPRTRPP 4
3.3 WS DaLA.....eeeieiiiiit ettt ettt e e e e nb e et b e e e e e nneeas 5
4 Emergency Electronic Brake Light RESUILS.........cooiiiiiiiiiiiiieiic e 5
4.1 EEBL-1: Hidden Braking Vehicle Ahead in Same Lane, Straight Road....................... 12
4.2 EEBL-2: Reverse Roles, Hidden Braking Vehicle Ahead in Same Lane,
SErAIGNT ROAA ...t e et e et e e et e e e be e e e nes 15
4.3 EEBL-3: Mildly Braking Vehicle Ahead in Same Lane, Straight Road........................ 16
4.4 EEBL-4: Braking Vehicle Ahead in Adjacent Lane, Straight Road.............cccccovveennee. 16
4.5 EEBL-5: Braking Vehicle Ahead in Same Lane, Curved Road.............cccoccvvveeiiiinnennn 21
4.6 EEBL-6: Braking Vehicle Ahead in Outside Adjacent Lane, Curved Road.................. 25
4.7 EEBL-7: HV Brakes Upon EEBL AlErt ........coooiiiiiiiiiiee e 31
4.8 EEBL-8: SIoOW MOVING HV ..o 33
5 Conclusions and RECOMMENUALIONS. ........c.ueiiiiiiiiiiee i 34
[ C] (T =] 0oL TP TPRTPR 35
AppendiX A - EEBL TeSt PrOCEAUIES.......cocuviiiiiieiciiie e A-1
N R [ 011 (oo (0ol £ o o IR RURROPPRIY A-2
A2 SOUICE DOCUMENLS .....eiiiiiiiiiie ettt e e e e et e e e e e e s A-2
R T B L 0114 0] PSP TRTRROUPRTIY A-2
A3.1 ON-Board EQUIPMENT.......uiiiiiiiiiiie et A-2
A.3.2 Integrated Safety SYSEM ....ccciiiiiiiiiiie e A-3
A.3.3 Retrofit SAfety DEVICE .......cooiiiiiiiieieiie e A-3
A3.4  Aftermarket SAfety DEVICE ......ccoiiiiiiiiiiiiiee e A-3
A.3.5 Vehicle AWAreness DEVICE .......cccuviiiiiiiiiiiiiiie et A-3



AL VENICIE PlatfOrmS. ..o ettt A-3

ALTL HOSEVENICIE. ... e A-3
A42 RemMOLE VENICIE .....cooieie e s A-3
A5  Vehicle and V2V SyStemM ROIES .......coiiiiiiiiiii e A-3
A.5.1 Host Vehicle and On-Board EQUIPMENT.........cccoeiiiiiiiieiiee e A-3
A.5.2 Remote Vehicle and On-Board EQUIPMENT .......ccovviiiiiieiiiieiiie e A-4
AB  GENEIAl PrOCEUUIES .......eeiiiiiee ettt ettt e e st e e bae e s neee s A-4
A.B.1  AMDIENt CONAILIONS ....eiiiiiiiiiie et A-4
ALB.2 PEISONNEL. ... A-4
A.6.3  Zero PoSItIoN MeEASUIEMENT .......ccuuiiiiiiieiiieesiie e siee e see et A-5
AT TESEFACHILY .ot A-5
A.8 EEBL-1 - Hidden Braking Vehicle Ahead in Same Lane, Straight Road .................. A-7
A.B.L  Pre-Crash SCENAIO ......cooiuiiiiiiieciie e A-8
A.8.2 Test SUDJECT AN PUIPOSE.....cvviiiiiiieiiie ettt A-8
A8.3  INItIAl CONAITION ... A-8
AB.3.1 TSt VEIOCIIES .. ..eeiiiiieiiiiee e A-8
ALB.3.2  HEAAWAYS ... .eeiiiiiie ettt A-8
AB.4  SPECITICALIONS ...ttt e et na e nes A-9
A.8.4.1 Steady-State Time INterval..........ccccooviiiiiiiiiii e A-9
A.8.4.2 RV Deceleration Profile.........ccooueiiiiiiiiie e A-9
ALBE  IMIBLIIC. .ot A-9
A.8.5.1 Timeliness and Duration of Alert Presentation............cccoceeeiiieriiieeinieesnn. A-9
A.8.6 EXECULION OF PrOCEAUIE .....cooiiiiiiiie e A-9
AB.T7  Tral ValIdItY ....cocueiiiiieecie e A-10
A.8.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria).............ccceeeuee.ne. A-10

A9 EEBL-2 - Reverse Roles, Hidden Braking Vehicle Ahead in Same Lane,

SErAIGNE ROAA ......eoiiiie ettt e e A-13
A9 1 Pre-Crash SCENAIIO .......coiuiiiiiiie i A-13
A.9.2 TesSt SUDJECt AN PUIPOSE.....cuviieiiiie ittt A-13
A9.3  INIEIAL CONAITION ... A-13

AL9.3.1 TSt VEIOCIIES .. .eeeiiiie et A-13
ALD.3.2  HEAAWAYS ... .eeeiiiie ettt A-14
A9 4 SPECITICALIONS ...ttt e e e e b e e e eee e A-14



A.9.4.1 Steady-State Time INtErval.........ccccooieiiiiiiii e A-14

A.9.4.2 RV Deceleration Profile..........cooiiiiiiiiiiiieciee e A-14
ALDD MIBIIC. .t an e A-14
A.9.5.1 Timeliness and Duration of Hard Braking Event Flag Broadcast From
tE HV S OBE ... e e e e A-14
A.9.5.2 Timeliness and Duration of Alert Presentation at RV2’s DVI ..................... A-14
A.9.6 EXeCUtION OF PrOCEAUIE ......coivviiiiiiie e A-14
AT Tral ValIITY ...oooeiieiie e A-15
A.9.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria).............cccoeeuvee.ne. A-16
A.10 EEBL-3 - Mildly Braking Vehicle Ahead in Same Lane, Straight Road ................. A-19
A.L10.1  Pre-Crash SCENAIIO .....cccuveii ittt e e A-19
A.10.2 Test SUDJECE AN PUIMPOSE......vviiiiiieiiiieeiiee ettt A-19
A.10.3  INILIAL CONATION ..eiiiiiiiiiiee e A-19
ALL0.3. 1 TESE VRIOCITIES ...t A-19
ALL0.3.2  HEAAWAYS ..ottt sttt et e et e e nne e nes A-19
ALL0.4  SPECITICATIONS .. .eeeiiiiee ettt e e nee e A-20
A.10.4.1 Steady-State TiIme Interval..........cccooiiiiiiiiii e A-20
A.10.4.2 RV Deceleration Profile...........ccccoouiiiiiiiiiii e A-20
F N O ST |V 1= {4 (o TPRTPR A-20
A.10.5.1 Driver-Vehicle Interface RESPONSE ........oevivieiiiiiieiiiie e A-20
A.10.6  EXeCUtiON OF PrOCRAUIE. .......viiiiiiie i A-20
AL0.7  THAE VAl ..o A-21
A.10.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)...........c.ccccuue..... A-21
A.11 EEBL-4 - Braking Vehicle Ahead in Adjacent Lane, Straight Road...................... A-24
ALL.1 Pre-Crash SCENAIIO .....cciuiiiiiiie ettt e e e e nee e A-24
A.11.2 Test SUDJECE AN PUIPOSE......ueiiiiiiieiiiie ettt A-24
A1L1.3  INILIAL CONATION ..ot A-24
ALL.3. 1 TESE VRIOCIIES ..ot A-24
ALLL.3.2 HEAUWAYS ..ottt sttt et e et e e na e e nes A-25
ALLA  SPECITICATIONS .....eeeiiiiee et e e aee e A-25
A.11.4.1 Steady-State TiIme Interval..........ccocoeeiiiiiiiiii e A-25
A.11.4.2 RV Deceleration Profile...........cccoiiiiiiiiiii e A-25
R ST |V 1= o TP A-25



A.11.5.1 Timeliness and Duration of Alert Presentation ..........ccocoevveveiiiieiieieiennne. A-25

A.11.6  EXeCUtioN OF PrOCRAUIE. ......c.viiiiiiie et A-25
ALLT  TrAl VALY ..o A-26
A.11.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)...........c.ccccuue..... A-26
A.12 EEBL-5 - Braking Vehicle Ahead in Same Lane, Curved Road...........ccccocoveviineennnen. 30
AL12.1 Pre-Crash SCENAIIO .......c.uviiiiiieiiiee ittt e st e e e nneee s 30
A.12.2 Test SUDJECE AN PUIPOSE ... .veiiiiiieiiiie ettt neee s 30
A12.3  INILIAL CONATION L.eiiiiiii i et neee s 30
AL12.3. 1 TESEVERIOCITIES ...ttt 30
ALL2.3.2 HEAUWAYS ..ottt ettt ettt e et e et e e s e e s neeeeneeeenes 30
AL2.4  SPECITICATIONS .. .eeiiiiie ettt e e bt e et e e beeeaneee s 31
A.12.4.1 Steady-State TIme INterval..........cccoooiiiiiiiiii e 31
A.12.4.2 RV Deceleration Profile...........ccccooiiiiiiiiiii e 31
N ST |V 1= g (oSO ROURRRUPRIS 31
A.12.5.1 Timeliness and Duration of Alert Presentation ...........c.ccccovvveriiieeiiieeniieene, 31
A.12.6  EXECULION OF PrOCRAUIE. ......vviiiiiiie e 31
AL2.7  THAE VALY .ot 32
A.12.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)..........cccccocvvveriunennn 32
A.13 EEBL-6 - Braking Vehicle Ahead in Outside Adjacent Lane, Curved Road ........... A-35
A.L13.1 Pre-Crash SCENAIIO .....cccuuvii ittt e e A-35
A.13.2 Test SUDJECE ANd PUIPOSE......ueiiiiiieiiiie ettt A-35
A.13.3 INILIAL CONATION ..o A-35
AL3.3. 1 TSt VRIOCITIES ...t A-35
ALL3.3.2 HEAUWAYS ..ottt sttt e et e et e nns A-36
AL3.4  SPECITICATIONS ...ttt e e A-36
A.13.4.1 Steady-State Time Interval..........ccocoooiiiiiiiiiiiii e A-36
A.13.4.2 RV Deceleration Profile...........ccccooiiiiiiiiii e A-36
N ST |V 1= ¢ o TP A-36
A.13.5.1 Timeliness and Duration of Alert Presentation .............ccccoveriiineiiieennn, A-36
A.13.6  EXeCULION OF PrOCRAUIE. ......c.viiiiiiie et A-36
AL3T7 THAE VALY ..o A-37
A.13.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)...........c.ccccuue..... A-38
A.14 EEBL-7 — HV Brakes Upon EEBL Alert.........cccooiiiiiiiiiee e A-41

\"



AL L Pre-Crash SCENAIIO .. .cocuun ettt ettt e et e e e e e e e e e e A-41

A.14.2 Test SUDJECE aNd PUIPOSE ... .uviiiiiie ittt A-41
A14.3  INILIAL CONATION ..eiiiiiiiiiiee e A-41
AL4.3. L TESEVERIOCITIES ...ccoieieiiiie ettt A-41
ALLA.3.2 HEAUWAYS ....eeiiiieeiiie ettt sttt e e be e e s e e nes A-42
AL4A SPECITICATIONS .....eeiiiiiee ettt e e aee e A-42
A.14.4.1 Steady-State TiIme Interval..........ccoooeiiiiiiiiiii e A-42
A.14.4.2 RV Deceleration Profile...........cccoviiiiiiiiii e A-42
N SR |V 1= g o ORI A-42
A.145.1 Timeliness of Alert SUPPreSSION ......covviieiiiiiiiiie it A-42
A.14.5.2 EXeCUtion OF PrOCRAUIE. .......coiiiiiiiiiee e A-42
AL4.6 Tral ValIdIty ......oeeiiieee e A-43
A.14.7 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)...........c.ccccuue..... A-43
A.15 EEBL-8 = SIoW MOVING HV ....ooiiiiiiic e A-47
A.L5.1  Pre-Crash SCENAIIO .....cccuuvii ittt e e A-47
A.15.2 Test SUDJECE AN PUIPOSE ... .uviiiiiiieiiiie ettt A-47
A.15.3  INILIAL CONATION ..o A-47
AL5.3. 1 TESE VRIOCITIES ..ot A-47
ALL5.3.2 HEAUWAYS ...eeeiiiieeiiie ettt e et e et e e A-47
AL5.4  SPECITICATIONS ...t A-48
A.15.4.1 Steady-State TiIme Interval..........ccccooiiiiiiiiiiii e A-48
A.15.4.2 RV Deceleration Profile...........ccccooiiiiiiiiii e A-48
o ST |V 1= {4 (o TP A-48
A.15.5.1 HV/RV Speed when EEBL Alerts Are First Presented.............cccceevveennen. A-48
A.15.6  EXeCUtiON OF PrOCRAUIE. .......uiiiiiiie e A-48
ALS.7  Tral Validity.....c.oveeeiic e A-49
A.15.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)...........ccccccuue..... A-49
Appendix B - Tabulated Test RESUILS.........ccuviiiiiiiiie e B-1
B.1 EEBL-1 Tabulated TeSt RESUIS ........cooiiiiiiiiieiiie e B-2
B.2 EEBL-4 Tabulated TeSt RESUILS ........cooiiiiiiiiie e B-5

Vi





























































































































http://ntl.bts.gov/lib/51000/51700/51751/104.pdf






http://standards.sae.org/j2735_200911/
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?reload=true&punumber=5491848












































































































































































DOT HS 812 327
September 2016

@
us.b U I
of Tror??poér;gﬁgn @

National Highway
Traffic Safety

Administration

12384-092116-v2



	Technical Report Documentation Page
	Table of Contents
	List of Figures
	List of Tables
	Executive Summary
	1 Introduction
	2 Test Vehicles
	Table 1: Freightliner Cascadia and Mack Vehicle Data
	Figure 2: OBE System Architecture
	Figure 3: EEBL Warning Level 3 Alert [ ]
	3 Instrumentation
	3.1 RT Data Collected on UEI
	3.2 GPS Data
	3.3 WSU Data

	4 Emergency Electronic Brake Light Results
	Figure 4: Example HV to RV Range Channels – Test 1459
	Figure 5: Example Mack Hard Brake Deceleration Threshold = 0.3 g - Test 1720
	Figure 6: Example Honda Odyssey Hard Brake Deceleration Threshold = 0.4 g - Test 1251
	Figure 7: Example EEBL-1 Results – HV Drives Into EEBL Alert Range – Test 1253
	Figure 8: Example EEBL-7 Results – HV Inside EEBL Alert Range – 8.27
	4.1 EEBL-1: Hidden Braking Vehicle Ahead In Same Lane, Straight Road

	Table 2: EEBL-1 HV, RV1, and RV2 Vehicle/Trailer Combinations Evaluated
	4.2 EEBL-2: Reverse Roles, Hidden Braking Vehicle Ahead in Same Lane, Straight Road

	Figure 11: HV (Blue Cascadia) Deceleration and RV (Red Cascadia) FCW Alert - Example EEBL 2 Results – Test 1540
	4.3 EEBL-3: Mildly Braking Vehicle Ahead in Same Lane, Straight Road
	4.4 EEBL-4: Braking Vehicle Ahead in Adjacent Lane, Straight Road

	Figure 12: Example EEBL 4 Results –EEBL Alert, Test 1729, RV2 = Mack With 28’ Doubles
	4.5 EEBL-5: Braking Vehicle Ahead in Same Lane, Curved Road

	Figure 14: Example EEBL-5 Results - HV Drives Into EEBL Alert Range – Test 1267
	4.6 EEBL-6: Braking Vehicle Ahead in Outside Adjacent Lane, Curved Road

	Figure 16: Example EEBL-6 Results - HV Drives Into EEBL Alert Range – Test 1256
	Figure 18: False EEBL Level 3 Alert Prior to EEBL Level 2 Alert – Test 1257
	Figure 19: Example False FCW Alert After EEBL Alert – Test 1255 (RV1 as HV)
	4.7 EEBL-7: HV Brakes Upon EEBL Alert

	Table 17: EEBL-7 HV and RV Vehicle/Trailer Combinations Evaluated
	Figure 20: Example HV Brake and EEBL Alert Traces for an EEBL-7 Test
	Table 18: EEBL-7 Time Delay Between HV Brake Onset and EEBL Alert Offset
	Figure 21: Example RV Speed, HV Brake, and EEBL Alert Traces for an EEBL-7 Test
	4.8 EEBL-8: Slow Moving HV

	Table 19: EEBL-8 HV and RV Vehicle/Trailer Combinations Evaluated
	Table 20: EEBL-8 RV Speed Prior to Braking and EEBL Alert
	5 Conclusions and Recommendations
	Appendix A - EEBL Test Procedures
	A.1 Introduction
	A.2 Source Documents
	A.3 Definitions
	A.3.1 On-Board Equipment
	A.3.2 Integrated Safety System
	A.3.3 Retrofit Safety Device
	A.3.4 Aftermarket Safety Device
	A.3.5 Vehicle Awareness Device

	A.4 Vehicle Platforms
	A.4.1 Host Vehicle
	A.4.2 Remote Vehicle

	A.5 Vehicle and V2V System Roles
	A.5.1 Host Vehicle and On-Board Equipment
	A.5.2  Remote Vehicle and On-Board Equipment

	A.6 General Procedures
	A.6.1 Ambient Conditions
	A.6.2 Personnel
	A.6.3 Zero Position Measurement

	A.7 Test Facility
	A.8 EEBL-1 - Hidden Braking Vehicle Ahead in Same Lane, Straight Road
	A.8.1  Pre-Crash Scenario
	A.8.2 Test Subject and Purpose
	A.8.3 Initial Condition
	A.8.3.1 Test Velocities
	A.8.3.2 Headways

	A.8.4  Specifications
	A.8.4.1 Steady-State Time Interval
	A.8.4.2 RV Deceleration Profile

	A.8.5 Metric
	A.8.5.1 Timeliness and Duration of Alert Presentation

	A.8.6 Execution of Procedure
	A.8.7 Trial Validity
	A.8.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)



	Figure A-2 - EEBL-1 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-3 - EEBL-1 Test Course Graphic, End of Trial (not to scale)
	A.9 EEBL-2 - Reverse Roles, Hidden Braking Vehicle Ahead in Same Lane, Straight Road
	A.9.1 Pre-Crash Scenario
	A.9.2 Test Subject and Purpose
	A.9.3 Initial Condition
	A.9.3.1 Test Velocities
	A.9.3.2  Headways

	A.9.4 Specifications
	A.9.4.1 Steady-State Time Interval
	A.9.4.2 RV Deceleration Profile

	A.9.5 Metric
	A.9.5.1 Timeliness and Duration of Hard Braking Event Flag Broadcast From the HV’s OBE
	A.9.5.2 Timeliness and Duration of Alert Presentation at RV2’s DVI

	A.9.6 Execution of Procedure
	A.9.7 Trial Validity
	A.9.8  Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-4 - EEBL-2 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-5 - EEBL-2 Test Course Graphic, End of Trial (not to scale)
	A.10 EEBL-3 - Mildly Braking Vehicle Ahead in Same Lane, Straight Road
	A.10.1 Pre-Crash Scenario
	A.10.2 Test Subject and Purpose
	A.10.3 Initial Condition
	A.10.3.1 Test Velocities
	A.10.3.2 Headways

	A.10.4  Specifications
	A.10.4.1 Steady-State Time Interval
	A.10.4.2 RV Deceleration Profile

	A.10.5 Metric
	A.10.5.1 Driver-Vehicle Interface Response

	A.10.6 Execution of Procedure
	A.10.7 Trial Validity
	A.10.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-6 - EEBL-3 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-7 - EEBL-3 Test Course Graphic, End of Trial (not to scale)
	A.11 EEBL-4 – Braking Vehicle Ahead in Adjacent Lane, Straight Road
	A.11.1 Pre-Crash Scenario
	A.11.2 Test Subject and Purpose
	A.11.3 Initial Condition
	A.11.3.1 Test Velocities
	A.11.3.2  Headways

	A.11.4 Specifications
	A.11.4.1 Steady-State Time Interval
	A.11.4.2 RV Deceleration Profile

	A.11.5 Metric
	A.11.5.1 Timeliness and Duration of Alert Presentation

	A.11.6 Execution of Procedure
	A.11.7 Trial Validity
	A.11.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-8 - EEBL-4 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-9 - EEBL-4 Test Course Graphic, End of Trial (not to scale)
	A.12 EEBL-5 – Braking Vehicle Ahead in Same Lane, Curved Road
	A.12.1 Pre-Crash Scenario
	A.12.2 Test Subject and Purpose
	A.12.3 Initial Condition
	A.12.3.1 Test Velocities
	A.12.3.2 Headways

	A.12.4 Specifications
	A.12.4.1 Steady-State Time Interval
	A.12.4.2 RV Deceleration Profile

	A.12.5 Metric
	A.12.5.1 Timeliness and Duration of Alert Presentation

	A.12.6 Execution of Procedure
	A.12.7 Trial Validity
	A.12.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-10 - EEBL-5 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-11 - EEBL-5 Test Course Graphic, End of Trial (not to scale)
	A.13 EEBL-6 - Braking Vehicle Ahead in Outside Adjacent Lane, Curved Road
	A.13.1 Pre-Crash Scenario
	A.13.2 Test Subject and Purpose
	A.13.3 Initial Condition
	A.13.3.1 Test Velocities
	A.13.3.2  Headways

	A.13.4 Specifications
	A.13.4.1 Steady-State Time Interval
	A.13.4.2 RV Deceleration Profile

	A.13.5 Metric
	A.13.5.1 Timeliness and Duration of Alert Presentation

	A.13.6 Execution of Procedure
	A.13.7 Trial Validity
	A.13.8  Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)

	A.14 EEBL-7 – HV Brakes Upon EEBL Alert
	A.14.1 Pre-Crash Scenario
	A.14.2 Test Subject and Purpose
	A.14.3 Initial Condition
	A.14.3.1 Test Velocities
	A.14.3.2  Headways

	A.14.4 Specifications
	A.14.4.1 Steady-State Time Interval
	A.14.4.2 RV Deceleration Profile

	A.14.5 Metric
	A.14.5.1 Timeliness of Alert Suppression
	A.14.5.2 Execution of Procedure

	A.14.6 Trial Validity
	A.14.7 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-14 - EEBL-7 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-15 - EEBL-7 Test Course Graphic, Test Procedure End of Trial (not to scale)
	A.15 EEBL-8 – Slow Moving HV
	A.15.1 Pre-Crash Scenario
	A.15.2 Test Subject and Purpose
	A.15.3 Initial Condition
	A.15.3.1 Test Velocities
	A.15.3.2 Headways

	A.15.4 Specifications
	A.15.4.1 Steady-State Time Interval
	A.15.4.2 RV Deceleration Profile

	A.15.5 Metric
	A.15.5.1 HV/RV Speed when EEBL Alerts are First Presented.

	A.15.6 Execution of Procedure
	A.15.7 Trial Validity
	A.15.8 Evaluation Metrics (Performance Metrics - Pass/Fail Criteria)


	Figure A-16 - EEBL-8 Test Course Graphic, Initial Conditions (not to scale)
	Figure A-17 - EEBL-8 Test Course Graphic, Test Procedure End of Trial (not to scale)
	Appendix B - Tabulated Test Results
	B.1 EEBL-1 Tabulated Test Results
	B.2 EEBL-4 Tabulated Test Results





