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Abstract

Traffic accident reconstruction is based on the depth of the investigation and analysis of the form
of traffic accidents, which is the key basic technical for traffic management departments to deter-
mine the responsibility and the basis of judicial trial. The existing traffic accident reconstruction
methods are not accurate because of the manual measurement errors and traces of missing. EDR
can record the behavior of the driver and the driving state of the vehicle before and during the
collision. This paper introduces the application of EDR data in traffic accident reconstruction by
reconstructing two real traffic accidents.

Keywords

Road Traffic Accident, Collision Reconstruction, Event Data Recorders (EDR)

BREEDREEEXBRENEETHNNA

ﬁFéjEn 9}‘: Fi),i’ idiﬁa %7]‘(7]‘(, ?,d‘(—;ﬁ*
=R RIP LR e B AR ST T, AR E R f i A FE PO RSk, EUR

Email: '147210@qq.com, tmmu_c@foxmail.com

Weks H . 20174E3H10H; FAHHM: 2017483 H24H; KATHM: 20174E3H31H

HE

ZEEHER AR AT EXEEHOES M HERT, BAZIOEEEM TR
R, BT AEE AR RBEA KN, AAREERERTEERIALNERE, RERKRELW
CERAER .

NES|IA: eI, S, ROCH, KKK, FHER. ¥4 EDR B EAE FEE T R I ]. SSEEOR, 2017, 6(2):
64-69. https://doi.org/10.12677/0jtt.2017.62008



http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2017.62008
https://doi.org/10.12677/ojtt.2017.62008
http://www.hanspub.org

el 5%

ERERANHER. EDRA LU R A0 EF SR a LB 72 th B 5k RBEAT A R EWATRORS, 4308
NN WRRLEHHHTER, M T EDREBEZEHHERTHIMA.

XK ia
BEAGESEH, FRER, FHRBEORE

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

AR, WERERZBHEMIET I 5 AN, HEBELHFHREE 10 12[1]. ZlHEGE AR AR
2, WRA. . B WIS Z TR R, SO F o FE p e i 5 Sl FHETTIAE . R,
e Ve RE CUH M NI AE Y S RS B 2 R . AR R @7 VKN TR
DR BRI, BOEYIALE LR B B S EUGE R, RIS A 2O R T B . A7
ANZEAF S g2 B FE AT . (Bt FUE RS AL % ABS 240, R N RaHIsh Rz L&A T
TR 22 R 2, i R W R UERR B A%, EDR (event data recorders) e %84 - 42 /< JE% i A
P, FSRAC SRR AR AT AR P R G S B A I R A (0 . AT DUE SR RT 5 s O
PR FEARAY . BIBIEHCIRAS . 224 d IS 045 15 THAR[2], X LBy <8 il S i e i L e 4R it
R .

2. XBEMER

TEAC I S A VRS e Ak, GAJT643-2006 (i AUAS @ H ML S AT MR EH A S w) RMEEE
B BT IERNE, XA T VETE O AS AE FE o A i Bl b, RIS )%, SRIEIE A5 A it
HEREEEE R P AR R, b . RS R B IR 2 B R R R S A R AR AT A Y
M A MR AT S R RE e Re s P AT AR IRE B R R B A
S, XM OTE R B A LRSS B E ML SR, SRS, AR A R N R A iR AT
B HAMEF] UARMEAT ZEad s AR A0, R A 2R o — BOsE B I 1], TR R X — B AR N
PP AT B A, XA RS PR YR R, (B B T IR AN, 1 BOCE S B RF HRr R
FAEROR R ZE,  HIGIEMER THSEURER A I 2 2R 40 (AT S A . EDR 454fs v UG SRREE T 5 s R4 10AT
B, [E A6 EDR B 0 SRS AT T KBTI IT, AW TS5 SR B [3] [4] [5]HEHE Bi 28 447 sk
FE iRz AT 3 km/h, EDR £l Joid 5 i g R A HE i B A S S s 7%

THEREESERL - NERAERE, TEEEGIIGRE. NMEBG . FMEE. BEsEtESEL)
HMHNRGEHE, MNEEENEKERNE S, HArFEd R E# % KA PC-CRASH. EDCRASH.
PRESCAN. CARSIM Z5it BRIk Bk 4T, Hrh, PC-CRASH &id AWrsigr. 4k, fEFNI
PREAY () FE Al _E NN T 2 RIARFIE BR OGBS, H AT O 2 15 3100 1 20 I8 35 M0 AUk IR s A ], il
R ) R ROSEA . EETERYILRIIE S T A S SRR NN, KR B 2T
BRI S A A AT R, AWTE MU A\ S B E 2 s R S H I iC AR A 1L EDR
SRR AT . HIZHEEHCIRS . IR BSHOIRS . Biffs B, 2l SHmT CUE S dod



http://creativecommons.org/licenses/by/4.0/

g

&

A

PEENMASE, XLEME B AL G H 7 1% R X LR o
3. EDR #i##

2006 4, EEERAKEZIE L EEHR(NHTSA) LA T EDR & CF5EH bR #E49 CFR Part 563),
EOR VML E T EDR BEH) 250 00 5% 15 TR : PR IIAV. QR RKAV. IE B i RAV B [A],
—5~0 s [IZEE . IIEESHOIRAS . WIZIRAS . BRI (0 2 K B M B N 3 0 s R 2 R e A
RSN IETHAZEERAT . ArHEE SO ST s R ) ATHEA ST SR ). B F S . il
1 53 2 WHANAIRG . SOk se B bR R, B EDR IR RE, 5. FE A T TR 060 22 0% 1) £ (1A%
by ABS IREESHEERAE N . MR NHTSA [, 2013 4E3EE 544 96%1) -l % 1 EDR [6],
NPT LA I 1 1 2 5] A 4HE P B2 45 (Crash Data Retrieval, CDR)3:H( EDR %45, 1 [E BARA K A
EDR [AHSARHE, B8 TA PRGN, Jini@id COR RSt E=E M | 8 FH %5 441 EDR %

4. EDR $EN A R0

F 1 ERESEAH NEOL, WEHRES - E T R A R R, Rl S
fFIFEE O SR N, AW T 2L MMNIRE, [ 1 R RS 2 R sl F s
WRYE PG ARTE IR W, AR SO A9 F A 4 A A5 o o b e 42 /e Ja R B A 2Bl g, R i 420
KAENERe, F A RS T B A S B O e R

FEAR R, PR AT B B S Rl i B R R A, R EHI T ATl E B
MV AR, S IR AN R T e, ELRER A R P R T M e, KR S AT
WRAE T R, SHMIESER, TLIEKE GAIT643-2006 (MAASE H ML S EMATHIEE AL ) i
TS . R 22 ECU SR THEEL, Jfi@id EDR £ 52 T H X< 3% ECU 1) EDR ¥ it 171
B, AfagdEani 2. & 3.

RAEF %% EDR ¥4, ZEW7EREREHT 4.7 70 nlie R A . T 94 km/h~95 km/h. #4674 D 4.
SRR AR ER B SB35 R AEREE 2300 #5157 I I BB RE(E 13%~16.5%.

MRAE T O T 4° EDR HidiE, G ERL AT 4.8 PR RLI A RS . S AE 3 km/h~5 km/h, #4470y D
P I ) B B AR T SRR . 51 SR IRAE 700~600 A% /5y WHIRIRERI T U7 Al AE BN 120 BEAR AL &
JIgin - 48

I EDR 4 A7 7 WA AR GERE, AT DU RS AP 4 B AT B AT B (] 4, BEETN
WO . ORI FEREE). RS B IRE, EEMERRAAE, /£ PC-CRASH 1
FIRAF N ZE K B B ROTE R W W Rl B S b B AT B, DR R DN JRGE 5 I v TR
AT E NPT HAR . i 07 HR A3 & 6 26440 T 107 5 5 B N R o) &

L 58 B ) E ) DAAS S S 18 R e 5 I A S R RO N SR 2 A IR UL, AR SRR AR BL 4 km/h
MR FE SRR AT B, IR 1A e 1A O #R AT s TR H R 42 SRR LA LR s sh U e 8 ) 4 AR, JFLL 94
km/h~95 km/h )38 B2 AT 3 B Al TR e g TR 40, IR I3 Rbauhi .

FBl 2. FERARE S 2N SE B BB R AR, SRS R AT
WRAEPERATES, T2 5REN R AR IR RTEs)  — BRI T R &M E, 48
UETis F Bl R B S AR A TSRS b 22 B e R A R A I AT B

{mlvm +MyVy = MV + M,V

1 1 1 1
E le120 + E mzvzzo = E m1V121 + E m2V221 +E

@



Figure 1. Real image reconstruction of traffic accident scene
1 XBEHIHERERER

TRG
Time Pre-Crash activation
-4.7 -4.2 -3.7 -32 -2.7 -22 -1.7 -1.2 -0.7 -0.2 0 [sec]
Vehicle Speed 94 94 94 94 94 94 95 95 95 95 95 [km/h]
Accelerator Pedal, 13.0 14.5 15.5 15.5 15.5 16.0 15.5 145 16.0 16.5 16.5 [%]
% Full
Percentage of 15 9.0 9.5 9.5 10.0 10.0 9.5 75 10.0 10.5 10.5 [%]
Engine Throttle
|[Engine RPM 2300 | 2300 [ 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 2300 [RPM]
Motor RPM Invalid [ Invalid | Invalid [ Invalid [ Invalid [ Invalid [ Invalid | Invalid | Invalid | Invalid Invalid [RPM]
Service Brake, ON/OFF | OFF OFF OFF | OFF OFF | OFF [ OFF OFF | OFF OFF OFF =
Brake Oil Pressure 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [Mpa]
Longitudinal Acceleration | Invalid | Invalid | Invalid | Invalid | Invalid [ Invalid | Invalid | Invalid | Invalid | Invalid | Invalid [m/s2]
,VSC Sensor
Yaw Rate Invalid | Invalid | Invalid [ Invalid | Invalid | Invalid | Invalid | Invalid [ Invalid | Invalid | Invalid [deg/s]
Steering Input Invalid [ Invalid | Invalid | Invalid | Invalid [ Invalid | Invalid | Invalid | Invalid | Invalid [ Invalid [degrees]
Shift Position D D D D D D D D D D D =
Sequential Shift Range Unde- | Unde- | Unde- | Unde- | Unde— | Unde- [ Unde- | Unde- | Unde- | Unde— Unde- -
termined [termined [termined [termined [termined [termined [termined [termined [termined [termined| termined
Cruise Control Status OFF OFF | OFF [ OFF OFF | OFF [ OFF OFF | OFF OFF OFF -
Figure 2. TOYOTA car EDR data
2. FHH%F EDR ¥
TRG
Time Pre-Crash activation
-4.7 -4.2 -3.7 -3.2 -2.7 -2.2 -1.7 -1.2 -0.7 -0.2 0 [sec]
Vehicle Speed 44 44 44 44 45 45 45 45 45 45 46 [km/h]
Accelerator Pedal, 11.0 15.0 16.0 140 14.0 14.0 155 140 13.0 13.0 13.0 [%]
% Full
Percentage of 45 50 5.5 5.0 5.0 45 6.0 45 40 4.5 4.5 [%]
Engine Throttle
|Engine RPM 1400 | 1400 | 1600 | 1600 | 1500 | 1500 | 1500 | 1400 | 1400 | 1400 1400 [RPM]
Motor RPM Invalid | Invalid | Invalid | Invalid | Invalid | Invalid | Invalid | Invalid | Invalid | Invalid | Invalid [RPM]
Service Brake, ON/OFF | OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF -
Brake Oil Pressure 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [Mpal
Longitudinal Acceleration | —0.07 | -0.29 | -0.29 | 0.07 022 | -0.29 | -0.86 | 0.36 | —0.50 | -0.14 -4.45 [m/s2]
,VSC Sensor
Yaw Rate 0.0 -24 -0.5 0.0 -0.5 -1.0 -1.0 0.0 0.0 -1.0 -2.0 [deg/s]
Steering Input 0 -9 -3 0 -3 -6 -3 0 0 -3 -3 [degrees]
Shift Position D D D D D D D D D D D -
Sequential Shift Range Unde- | Unde— | Unde— | Unde- | Unde- | Unde— [ Unde- | Unde- | Unde— | Unde- Unde— -
[termined [termined [termined [termined [termined [termined [termined [termined [termined [termined | termined
Cruise Control Status OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF -

Figure 3. Lexus car EDR data
& 3. ERFFHHZE EDR iR



Figure 4. Two vehicle running track before the incident
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Figure 5. Simulation of the collision position and collision angle
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