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ABSTRACT

Among the driving information recorded in the event data recorder (EDR), the speed information of
the vehicle before the traffic accident is a very important factor that determines the punishment of the
driver of the accident vehicle, the identification of the offender and the victim, and the possibility of
avoiding the accident. Also, by analyzing the EDR data, the deceleration of the accident vehicle can be
analyzed. In this study, the results of the braking test of the previous study and the analysis of the EDR
data of the traffic accident vehicle were compared to suggest an appropriate deceleration value applicable
to the calculation of the stopping distance. As a result of the braking test of the vehicle equipped with
ABS of the previous study, the average deceleration of the vehicle was 0.79g ~ 0.94g. In addition, the
deceleration value was calculated from 0.92g to 0.94g in the recent automobile safety evaluation braking
test conducted by the Korea Automobile Testing & Research Institute. In addition, the deceleration value
of 0.55g ~ 0.71g was calculated through the analysis of EDR data performed in this study, and the value
was smaller than the deceleration value measured in the braking experiment of the previous study.
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A3t 7k #H2oA EE wo] Byola #HES 87t
2 Age N7k %—zr AlZHidle running time)°]2}il &FH, 11 FF zAtEFo] APs= AZE FFABGde
running distance)Th. T} 1|3 BEo]3rt FEek wHE AEFo] Ad] AAE wriA] IPFSd AZE
A&7 €l (braking distance)ZFIL STt o] E& &g A o] AR A (stopping distance)©]THDo, 2009).
AAAYE E2TF2Y AA, e FEA Y HAAH A, Asa kT 714 Foll AHEEM,
35 TA8te ARRETh F, Alatge] ALERE ASE
A, ¢

SR BAA, AANE, WEEAT 58

WEADEXN N E FE AEAL 33 7154

T ol3tE FASAES A ALE 39T F AAEA, AATANA LA Ao AP B A
o AR £ JJEA 5L AHEE J|FoE ALHEY 7|4, AAAZYE Al AFFo &£E,
SAe] IA W AIRE, AbgFe] & EARATxFE 7GR ol AR H ] AA AALEA A= 7Y
HAtge] AEEE A8 AT F glo] APATF ot AFqe AHEst AThKim, 2019).

A7 2 OZ](Accident data recorder, ADR)Z W EALOA X}EFQ] ALl o] &AUS 7|EdI= A
FAs= ZE, xA o R G| EFX Q] g B (video data recorder, VDR), AFY-& A}aFo] 2§
%3{3]- Y A" 7] &7 (digital tacho graph, DTG), olloi¥ 25 A] e LPHRE A3t

ACU(airbag control unit)ell AAX]¥ A}317]&7¢X](event data recorder, EDR) 5°] {1t}

20159 12€ "2k #el ol wWet EDR AR 715370 o8t Al EEA, AR ME AF o]
kel Apekel]l gk Al AlZAF 9 BujAE EDR AR E AFE o flojoF gtk 201599 N7 o %3
715 ACUY| 7155+ A3 SPHEE TF 52 AFEH TF F 02527HA9 AL 2 £5, 4
RPM, A =¥ 5o ARE ZstaL Utk ol AT F F7) oS wEAbILEAL Eoke 87

L2 MRS e, O ol 84, 284 4 Bl AEe £& T wEAL AES F45e A
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2 AFE APATe HAFE B dojd &L k3 A4 EDRO 7| 2HQE AL g Hlw
sto] AFgI DA Al 29| 2fpo]S Lol 1, AbuxtEke] AR AT At AL £ Ys FEE S

A=Y E2o] Yk,

1) 79| He

B Age Al 243 F 23] ACUY A X ¥ EDRO 7128 wEAL o)A 21 AR E B33 on,
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o 7} ol AMSEE @3 vludty] st 23 o AT E A L] S8t AlFEE 7|50 R ST
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B Ao U ARE AT B8 099 44, ALS4H 83 2 FALY, ADISAE £4 o
2, AT Ameh wla, AR Folm, <Table 1>3 2tk

<Table 1> Research process

Types Contents

Background and purpose of research

Establishment of research purpose and scope Scope and method of research

Overview and Status of EDR
Review of previous research

Collecting EDR data
Analysis of collected data

Related Status and Literature Review

Data collection and analysis

Survey of deceleration of prior studies
Calculation of deceleration from EDR data
Presenting deceleration value to calculate stopping distance

Deceleration calculation and comparison

Conclusions

Conclusions and future researches
Future researches

I. 4 3

raL

&

NE
d:4
-
f
s

1. A2 RA 2 38

1) A7 |EEA|

AF3L7] S %] (Accident data tecorder, ADR)OIZE WFALIL g3 ol Alaatge] S& W& 23
st AAEA, AFE Equs2 BeEe VDR, TaBeHdM, A55xze o8 A8 bkl of F
25t Hol A= DTG, A olojulo] X7/l A-¢ 5% AFE 7|50 A&E= ACU A4
EFTT) o]H7E ADRY 71FHE ARES ATALEAL HopollA AlaL AgS ARFHOE AFAET
o]

Wl BEAFE ARE, HA @A 7P WA Fus) de) wHsn dok

1 nS
o o
N,

%

=

oln et
> o ol

(1) SY7I1EEA
itz ow Agrg Eurtag) B2 FATVISEAQ] VDR | Frid, ERAE F2dl 2 4F
i o U P Hob Aol ARsh= Aotk W

Aol AARIA7} B ArEe] Fas R 4F-E 71SAh A BAat A5S AY v
AFEAG Aol AR AUOIAE ABT & ek A WA A SR, Ak o] AguiAle) 7S

AF§ GAsE ALSA F b 98 GelA 9on] BFo] s o Fod FAolth BF
27)0) Bl FAYFS Aol BRI Bl Hojuk A2l AL BAsHe] AHeleA H
g dFE A, AE AE ekl 408 AFE Vs 5 O Assel FAH Atk A
§ Behat =58 94, $4S Bl AT 4B AN B 5 AE el 93, A8t ol @
FADEY Popol X 37 AgH T glov F= }1 bol TARFEE, A AAG Bt
AgET ST Anakepe AhE SEdsteh £aAe] 24 52 A stekd 4 gl wael Ytk

Vol.18 No.6(2019. 12) The Journal of The Korea Institute of Intelligent Transport Systems 33



o

2
ra

DIGE T EeHaM, 55272429

9,00 WE AAATH £HAUA, THEATH 25

= BAE, +371%

F/VYAYAT} A ok

w7 Ee] AEF8A we} L7 FES A Eshef oz,

A3 8l 2d50] &8

42X ARIRAE Y B
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DTG?| 7% Ao &= 5 AlEdso] 2T 2 7]1557] w&ol VDR Hle] 2o L3S 24A)
Al st = 9l LxAke] a3 AT S Ftd % E} f:f} GPS it 3! U9 te) WstE Faf
At ol FARE Ftd F Stk 2Y7|E ARE USBE Tl FE0| 7beste] AzFo] &olst
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(3) EDR

ofjojio] F2tel xpgFe] A4 olouie] A& AAste A=A FA < ACUE % lﬂ—ﬂl ACU o] AA]
¥ EDRE ARl A-F Ataakige] A43-& 7158t} EDRY| AX| 542 Aol 7158 Ala o)d R85 B35}
of Ao F= 9 FAAA S Wi Fgeta, AT o= 715 xh%% okl AL gS A
AL sk Aok vl e TAbsAF B, 22929 3 o we} 20151 1249 EDR A& 7537 H
9|5} W o] AW HA, AZAY} TEDERH 02 AP 7)Fd| o= EDRS Aabs| oksty, JLujzkS o Al
EDR7} 250|152 Lefok &t <Table 2> "ARsa B, oA A S 715 &5 55 HojFaL Sl

<Table 2> Event data record items

Information to be recorded Recording interval and time Recordings per second
Shorter time of each of the following items
Cumulative speed change in the direction of travel a. From 0 to 0.25 seconds 100
b. From 0 to end of accident + 0.03 seconds
Maximum speed change in the direction of travel Shorter time of each of the following items
Time of maximum speed change a. From 0 to 0.50 Secoflds
b. From 0 to end of accident + 0.03 seconds
Speed of vehicle From -5 to O second 2
Engine throttle valve opening or accelerator pedal displacement | From -5 to O second 2
Brake pedal operation From -5 to 0 second 2
Accumulated number of prime mover position of starter | -1 seconds -
Cumulative .number .of operating p051t.10ns.0f the me MOVEr | [+ extraction time )
of the starting device when extracting information
Usage of Driver seat belt - 1 seconds -
Front airbag warning light on -1 seconds -
Driver’s Front Airbag Deployment Time From O to the airbag deployment time -
Front passenger airbag deployment time From O to the airbag deployment time -
Number of accidents End of multiple accidents -
Interval of accidents - -
Information saving Yes or no -
EDR2 0.15% ool R1ake] &= Ws} FA 7 Al 8421 E o) =Este 4, U &
5 W7 Z155E AEAY A9l NG S5 W A7} 0152 ool A% sAZRH o] =
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Rivers et al.(1998)2 =@ elol we} 8217}k %HZ—%‘ ] v}AAFE AT =, <Table 3> 7 2] A
ZxHo A &8 o] wpEAAFE 0.7~1.2,81209] SE) =HAA AFE W] nfEAFE 0.6~
0.8, TZNAME= 03~0.6, WHAAME= 0.1~025 ?‘éEolE‘r.

<Table 3> Friction coefficient of road

Description of Road Surface DRY WET
new, fresh 0.7-1.2 0.5-0.8
Concrete smooth from use 0.6-0.75 0.45-0.7
well-worn 0.5-0.75 0.35-0.6
new, fresh 0.65-1.2 0.45-0.8
smooth from use 0.55-0.8 0.4-0.65
Asphalt
well-worn 0.45-0.75 0.4-0.65
excess tar 0.35-0.6 0.25-0.55
packed 0.5-0.85
Gravel
loose 0.4-0.7
cold, frost 0.1-0.25
Ice
warm, wet 0.05-0.1
packed 0.25-0.55 0.3-0.6
Snow
loose 0.1-0.25 0.3-0.5

Frick(1990)& Uutelolo| & A23t 8319 B¢ EES oz T29) $/7Y, 2| £549 vl
& W9 E Addsgon, A3 <Table 4>9F 2,

<Table 4> Friction coefficient of road and velocity

o DRY WET
Description of Road Surface
v <48km/h v >48km/h v <48km/h v >48km/h
new, fresh 0.8-1.2 0.7-1 0.5-0.8 0.4-0.75
Concrete smooth from use 0.6-0.8 0.6-0.75 0.45-0.7 0.45-0.65
well-worn 0.55-0.75 0.5-0.65 0.45-0.65 0.45-0.65
new, fresh 0.8-1.2 0.65-1 0.5-0.8 0.45-0.75
smooth from use 0.6-0.8 0.55-0.7 0.45-0.7 0.45-0.65
Asphalt
well-worn 0.55-0.75 0.45-0.65 0.45-0.65 0.4-0.6
excess tar 0.5-0.6 0.35-0.6 0.3-0.6 0.25-0.55
packed 0.55-0.85 0.55-0.80 0.4-0.8 0.4-0.6
Gravel
loose 0.5-0.7 0.4-0.70 0.45-0.75 0.45-0.75
Ice cold, frost 0.1-0.25 0.07-0.2 0.05-0.1 0.05-0.1
S packed 0.3-0.55 0.35-0.55 0.3-0.6 0.3-0.6
now
loose 0.1-0.25 0.1-0.2 0.3-0.3 0.3-0.6
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3% EDRAR F 7MY AHE AAsALeH, 7+ AtEle Al /N8 E <Table 5>¢F 2t 72 AkaLg
EDR A59 £EAHRE B3 7HEEE AZ31A <Table 653 Zon, AFEddA HAd) TREEE

1.42g= JERTH

<Table 5> Analysis data overview

Cases Model(vehicle age) Accident overview

The Santa Fe, which was on the two-lane road for both direction, steered to the right
Case 1 Santa Fe(2015) while braking to avoid the right turn of a tractor, which was in front of the Santa Fe.
However, the Santa Fe crashed into the tractor.

The driver of the K5 laggingly found stopped vehicles due to preceding accident, and
Case 2 K5(2012) braked the K5. However, the K5 did not stop completely but crashed into a vehicle
that stopped in front of the KS5.

The driver of the Santa Fe laggingly found stopped vehicles due to preceding accident,
Case 3 Santa Fe(2019) and braked the Santa Fe. However, the Santa Fe did not stop completely but crashed
into a vehicle that stopped in front.

The Accent was braked to avoid a vehicle joining ahead. However, the Accent crashed

Case 4 Accent(2017) . C .
into the joining car.
The K5 braced to avoid another vehicle entering on the left at an intersection without
Case 5 K5(2018 . . .
ase ( ) traffic lights. However, the K5 crashed into the vehicle.
The Grandeur braked to avoid another vehicle entering at an intersection without traffic
2011
Case 6 Grandeur(2011) lights. However, the Grandeur crashed into the vehicle.
Case 7 Tucson(2018) The Tucson braked to avoid another vehicle entering at an intersection without traffic

lights. However, the Tucson crashed into the vehicle.
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<Table 6> Analysis data deceleration

Types Time in second

-5 4.5 -4 -3.5 -3 2.5 2 -1.5 -1 -0.5 0
Case 1 D - 0 0 -0.06 | 023 | -0.12 0 006 | 006 | -1.14 | -0.52
Case 2 g - 0 -0.06 0 -0.06 | -0.06 0 -0.23 | -0.57 | -0.86 | -0.68
Case 3 T - 0 0 0 0 0 0 -0.06 | -0.06 | -0.06 | -1.42
Case 4 fr: - 0 0 0.06 | -006 | -0.23 | -0.17 | -035 | -0.63 | -0.85 0
Case 5 Eltl - -0.06 0 -0.06 | -0.06 | -0.06 | -0.06 | -0.06 | -029 | -142 | -0.46
Case 6 101 - 0.06 0 -0.06 0 -0.06 0 0 -0.12 | 057 | -0.74
Case 7 ® - -0.06 0 -0.06 0 -0.06 0 023 | 08 | -1.14 | 046

—
z

£ O‘i:rLOﬂH% EDRZ}EO 7&@5 H AYAT FEE s vlalste AR A
o7 A S

APA T2 2o ABSEA 7 AR E A G2 Aol 2ol WA ~7 o
2HE317] -?‘]@ ATol7] wiZoll, ABSHA| 7} A2 A eFe AAFow A% 73‘?‘7} Bk kAT A
qE|= Abgoll= ABSHAIE AEbetA] @2 ARk Zholry] offja B AT =

ABSHA| 7} 245 A4gFe] Abal 7] Fo)7] wFol, AT 43 %oﬂ ABS;%LXV]' %Z}% )
I WFHAFHE AF A AT (Korea Automobile Testing & Research Institute, KATRI)S] AH52F QP
71 AFAZE ol 83l 4Ed AEE S vutFoE 83T <Table 7> APATE0| AN

A= [e)
AEE e HelFa Yo,

<Table 7> Deceleration on prior studies

Prior studies Model Test speed(km/h) Average deceleration(g)

Opirus 80.7-88.2 0.83
Jeong(2012)

Sonata 23.8-108 0.71
KoROAD(2001) - 81-90 0.79
Light Car 0.92
Small Sedan 0.94
KATRI Medium Sedan 100 0.93
Large Sedan 0.94
Suv 0.93
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<Table 8> Deceleration calculated using EDR data

Cases Model(vehicle age) Breaking speed(kmy/h) Average deceleration(g)
Case 1 Santa Fe(2015) 53 0.65
Case 2 K5(2012) 88 0.69
Case 3 Santa Fe(2019) 125 Cannot be calculated
Case 4 Accent(2017) 159 0.69
Case 5 K5(2018) 84 0.55
Case 6 Grandeur(2011) 99 0.71
Case 7 Tucson(2018) 98 0.56
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<Table 9> Variation of stopping distance according to application of deceleration degree

Type Initial Speed Stopping distance

Deceleration 50km/h 30.3m

0.6g 100km/h 93.4m

Deceleration 50km/h 26.2m

0.8¢g 100km/h 77.0m
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