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ABSTRACT

This study was initiated to improve of the defect investigation method using event data recorders (EDR)
and suggested a solution through the regulation and system analysis of EDR. The EDR data has been used
for various purposes such as the vehicle defect investigation and the traffic accident investigation. However
the EDR regulation has not been updated since the implementation in 2012. “Trigger Threshold” can be used
to analyze a single accident such as the frontal crash, the side crash, and the rollover. In the case of a complex
accident in which a rollover accident and a crash accident occur simultaneously, it is difficult to analyze a
complex accident due to current “Trigger Threshold”. This study proposed the method of separating the
“Trigger Threshold” into a crash accident and a rollover accident so that accidents can be analyzed using the
EDR data even when a complex accident occurs. In addition, it proposed the improvement method to quickly
use the data of EDR in accident reconstruction software.
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Table 1 EDR installation rate of registered vehicles

Not
Installed Installed Total
| Registration | 1,007,664 446 1,008,110
Domestic
Rate (%) 99.96% 0.04% 100%
Registration | 79,558 2,241 81,799
Import
Rate (%) 97.26% 2.74% 100%
Total Registration | 1,087,222 2,687 1,089,909
ota
Rate (%) 99.8% 0.2% 100%
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Table 2 US Retrieval Tool Used

Manufacturer Retrieval Tool
GM Bosch CDR
Ford Bosch CDR (2001yr)
Toyota Bosch CDR
Fiat Chrysler Bosch CDR
Honda Bosch CDR (2012yr)
Nissan Nissan Consult, Bosch CDR (2013yr)
Hyundai & Kia GIT Tool
Subaru Denso, SSM, Bosch CDR (2019yr)
BMW Bosch CDR
Volkswagen Bosch CDR
Daimler Benz Bosch CDR
Mazda Bosch CDR (2011yr)
Tesla Tesla Tool
Jaguar & Land Rover Bosch SPX
Mitsubishi Bosch SPX, Bosch CDR (2019yr)
Volvo Bosch CDR (2011yr)

68

. =
LSO

.13‘;]

MN

fol

& A&Estofof 7|58 G 9t

1= 20159 124 49 244 i1 E B (The
Driver Privacy Act) 7N 53 PART 5639 Alal7]=
Aol 7155 dloles AFsAk AfrAl B k919 A
Aol EEro R s AbEAke] A B AR 9

E AR HolHE F58  flvtks AS WaEstelal
o} Ok AP 591, H-9] AR A TRAL AE
A AT, Asat FEE Ag 54, Akt oigk &
&<l ool = Afell= A 59 glo
T

SEuheE 201249 AR S S A S EA,
ZARE o] MBI} FEE= AL 2Rl om,
715421l 715 5= dlolHw= Q1 Kl et
kel wheh A7 Egof 7] 5 dlolE F]
A8 Algstlet. A-sat A z; Azt 5
At 742y, A & A2ke] -2k A
FTEWFFZH AU AL 5] ARl
W8-S 878k A9 159 oyl Abarr| S

o [F
ol
nﬁs a2

off
_'E_&r
o

o N b
Jfe "

Ikl
-z
ol
N

g =
o
rt
o
fru
ofx

5
Bl
Ju
=y
ol
;o‘é
o

1o 7, o ot
X
&2
o

(-
Nn&ljolo
= o

o

2

Pl 37|27 715082

2

& oofn O B oo o2 Xl ol =

ok
o

e
3o
(o
A
>
offt
2
2
20
re
-

tot o,

N s

&L oX off

]
Y
oft
P,L
iﬂ N
o2
%0,
o

2.3. A7) 2R BAS 98t fo

AP A AR FE} BRslel 4% o
o) A% Bk, AL U A FE 2 st of
W 204 Aolki=A] AL B3 olashe B =gl
5 Ho|BE 7129, o]ef HolEE B4 9l
A A7) 24 A Gole] e olsl7t 2

S
N )

7155 g o]k, A}

Z x
o
=%
i
N
— K
Jo}?lO}‘i
=
S i
nlo\l

o L

7
¥
=7
8¢
J@W
>
o
e
oo L AL
82 4n 2y
el ]

=
0N
o
fetl
)
offt
Wi
2
=
o,
nl
]
=3
ol
o
T

Wme] gl A7) 1% TEA A oo
A AEL 2 AR, W] el o
S8 g A9 e

BT

oMEE EFA UAZ(trigger threshold)S 5 &

=
)
R
NE ok

re
iih)
:?1:1’
bt

ASIotE st Xl M13d, M4z, 2021



A AE B8 A%

= 2k FEolv 7IEE E A A B oo A7
T WA A= 21s o)gitt. EfA AR K8
& e SUEeR 150ms o 8kwh o]de] &
HslE oulgtt), Alal kS oJn|ahe EFIAZ (time 0)
£ 7153202 AL A(pre—crash) 3 A3 3(post—crash)
B ek, AR SRS AR A 52~ 0%, ARl &

0%~0.327149] HolEE 7|53t Ao | S0 7]
= ERIAIRE T3] 1), 2), 3) T 7 WA ol
RS 7102 5] ol EfIAET} Y SE A
A = gleh wEkA] gEs AliRA S JEiA = AbaL
/% dlolE ol 7155 25 H]al B4l S5 AIHS
Frojol gt} 1) g0 A% (wake—up) LaLe]FO 2 25
ah ol Ao e] A9 s bR darelEe]
e A, 2) WA e dagEoR Agshs ooy
A gAe] A4, (1) 20msE<et 0.8km/h o2l z1a
A el meehs 1hA 9] A WA A B (i)
Sms'e?t 0.8km/h o o] SUREF 4 o] e
k= 749 A WA AA, 3) olojyolu}, WE ajelx
Y 5 H7HY bR} 2sshe AL
3. AbaAE] A4

3.1 FE dolagd AusE

AgARE mEEE sk Yol Jolainl, A B

o whel Ak A] WA R4 4] Aolstet. ol e
o, MR AbILE slol# e H7le7] 9
2 go]8 el

ol
L
=
2

)

gk A5 gitk. ofloju AjoA|~Hlo]
Aolaq wAY, e 74 74557 20ms st 0.8
km/h 5= SHYE 5mse<t 0.8km/hell =28l E

A Ak T=F A5 54 AR < RUEHSH ¥
i, EYA AAGES S8 dlofulo] A= /‘}J—
7157421 HlolE & 715381 Hrk EA A

Z3}gl oL ofjojilo] A 2 A9-E 01101@1 u]xd
7} oWl E(NDE: Non—Deployment Event)z} 3}, ofo]

. ! o\\,o_) © Airborne 3
< - \ Awborne%*”‘*
rance  Airborne 1 ® Airbag
® Time Zero Deployment

Fig. 1 Time Zero by Crash Algorithm

ASIotE st Xl M13d, M4z, 2021

A TRt i

1_,

o] HE -5 oo )
Event)#} 3H}.@

Fig. 1% 2% <arg]Fol| oJgh EFQIAIR o] 5 oo
7N oHIEZL WA G ALare] JfEfEo|t) WhE SRR A
aF T el WY(@) g Az Ak vl 7 A He A
olEH(®)3I o, o] F AR A HRE-=(©) H ATk
o] %, Absa} SHto] A8} Ak niekE S48 A B
AAZE 715(D@)3lom, oA vhe= ¥ As2ks
2 7153 FE(@®)3haA olojmle] A=At Table 3
& Atar H(pre—crash) BlolE]E —0.5%¢] 4%+ 8lkm/h
271250 glon}, 029 £ 114kmhE 7|55 9]
T-&5 Elolo] 3|AE 7|No R 7155, B
‘Mli b 55 ERolofr) AW A o]'E o] —0.5

o1 E (DE: Deployment

R
o

% 1o} FA3] 7k 57} 7|29 AR AA
o] &= AHte] FARS Akt 8lkm/h A=
4%+ Qe

Table 3 Pre—crash data on SUV EDR

Time | Speed | Engine | Accelerator | Brake | Steering
(sec) | (km/h) | RPM | Pedal (%) | (on/off) | (degree)
=5.0 55 4,100 99 OFF 35
—4.5 59 4,200 36 OFF —20
—4.0 58 3,900 99 OFF -10
-3.5 62 3,000 99 OFF 0
-3.0 66 3,000 99 OFF 10
-2.5 70 3,200 90 OFF -15
-2.0 75 3,400 99 OFF =5
-1.5 76 3,300 59 OFF 0
-1.0 78 3,900 71 OFF =50
-0.5 81 3,000 63 OFF 0

0 114 | 3,700 19 OFF -10
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Table 4 pre—crash data on Electric Vehicle EDR

Time (sec) Speed | Motor | Accelerator | Brake | Steering
Event 1| Event 2| (km/h) | RPM | Pedal (%) | (on/off) | (degree)
—-5.0 - 79 | 5100 99 OFF -15
—4.5 - 82 | 5300 99 OFF 0
—4.0 - 83 | 5300 99 OFF 15
-35 - 84 | 5400 99 OFF 0
-3.0 - 86 | 5600 99 OFF 10
-25 —-5.0 89 | 5700 99 OFF 0
-2.0 —4.5 92 | 5900 99 OFF 0
-15 —4.0 94 | 6100 99 OFF 0
-1.0 -35 98 | 6300 99 OFF 0
—0.5 -3.0 100 | 6400 99 OFF 0

0 -25 102 | 6600 99 OFF -15
- -2.0 104 | 7000 99 OFF —20
- -15 106 | 6800 99 OFF 20
- -1.0 107 | 8000 99 OFF 40
- —0.5 |Invalid | 5100 0 OFF 115
- 0 | Invalid| 4800 0 OFF 90
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