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Abstract

Recent advanced sensors and communication technologies have been widely applied to advanced safety vehicle (ASV) for
reducing traffic accident and injury severity. To apply the advanced safety vehicle technologies, it is important to quantify the
safety benefits, which is a fundamental for justifying application. This study proposed a methodology for quantifying the
effectiveness of the advanced driver assistant system (ADAS), and applied the methodology to lane departure warning system
(LDWS) and automatic emergency braking system (AEBS) which are typical advanced driver assistant systems. When the
proposed methodology is applied to 2008-2010 gyeonggi-province crash data, LDWS would reduce about 10~14% of relevant
crashes such as head-on, run-off-the road, rollover and fixed-object collisions on the road. In addition, AEBS could potentially
prevent about 50% of total rear-end crashes. The outcomes of this study support decision making for developing not only
vehicular technology but also relevant safety policies.

Key words : advanced driver assistant systems, lane departure warning system, automatic emergency braking system, time to
avoid crash
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Analysis of Safety benefits by applying ADAS
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(Fig. 1> Procedure of study
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Crash Potential
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(Table 1) Methods for determining adjustment factor of EDF curve

Method Definition

Application

Crash frequency # of crash per lkm

Greater ‘c’ value for higher crash frequency

Crash rate # of crash per 10° vehicle-km

Greater ‘c’ value for higher crash rate

Fatal Crash rate # of fatal per 10° vehicle-km

Greater ‘c’ value for higher fatal crash rate

Crash severity Crash severity by road type

Greater ‘c’ value for greater crash severity
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{Fig. 4) Relationship between TAC and crash potential
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‘ Total number of crashes in 2008~2010: 127,561 crashes

L

‘ Extract passenger car, van, truck crashes : 115,911 crashes
<

‘ Extract vehicle-vehicle, vehicle only crashes : 92,783 crashes
L

Crash types }—\

Run-ofi-the Fixed-object
road collision
5,811 274 1,834 244

(7.21%) (0.34%) (2.27%) (0.30%)

Rear-end

Head-on Rollover

crashes
30,866
(38.29%)

- - - AEBS —— LDWS
(a8 b) FslAaE 4
(Fig. b) Define the target population
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(¥ 2) EDF & EXAs 4™ (Alaelx)
(Table 2) Derivation of adjustment factor of
EDF curve (crash frequency)

Crash | Road # of Length | Crash c
type type crashes (km) | per km
1 1,942 611 3.18 1.76
Rearend 2 15,620 3,383 4.02 223
3 13,306 7,364 1.81 1.00
1 57 611 0.09 -
Head-on 2 3,015 3,883 0.78 2.09
3 2,739 7,364 0.37 1.00
1 14 611 0.02 1.58
iinﬁ 2 153 3,883 0.04 271
3 107 7,364 0.01 1.00
Fixed- 1 124 611 0.20 225
object 2 1,045 3,883 0.27 2.98
collision 3 665 7,364 0.09 1.00
1 25 611 0.04 328
Rollover 2 127 3,883 0.03 2.62
3 92 7,364 0.01 1.00

* 1: Expressway, 2: National highway, 3: Arterial

(E 3) ol ZX|AE 3|7EAM Znt oA
(Table 3) Example of BLR results

B | SE [ Was | df | Sig | Odds

Time of day | 005 | 001 | 19 | 1 | 000 | 1.05
Weather | 013 | 002 | 71 | 1 | 000 | 114
Roadtype | 026 | 001 | 865 | 1 | 000 | 1.30
Seatbelt | 034 [ 002 | 311 | 1 | 000 | 140
Vehicle type | 0.12 | 0.01 | 91 1 | 000 | 089
Constants | 200 | 002 [ 1154 [ 1 | 000 | 014

(¥ 4) EDF & EXNAs 4™ (AMAZdE)
(Table 4) Derivation of adjustment factor of
EDF curve (crash severity)

Crash type | Road type | Odds ratio ©
1 1.65
Rear-end 2 1.28 1.28
3 1.00
1 i
Head-on 2 1.30 1.30
3 1.00
1 1.68
E‘e‘nr‘;fd 2 130 1.30
3 1.00
. 1 1.85
Hﬁggﬂf 2 1.36 1.36
3 1.00
1 1.77
Rollover 2 1.33 133
3 1.00

* 1. Expressway, 2: National highway, 3: Arterial
FOF ARl AT A4 Y e =
2o gaires Yias Ee AlEERT 2 3
FERAATE AEaloF gtk webA, 2 ATl
Me olg A 2~¥ 3] AEA(BLR: Binary Logistic
Regression)2 ©]-8-3}4] 2008~2010'd ALA}Zol T
& AAAE BYS FAst Y ZPA
T2HY WY 0dds ratios o]t FE BHA

ASSAkaLe] tgk
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(Table 5) TAC with/without warning system

Average Variance
With warning 1.68s 0.23
Without warning 1.50s 0.25
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(Table 6) Input for estimating crash potential

Adjustment factor of EDF curve: frequency

Fixed
}jy‘);: ien"g Headn i‘:ﬁ object | Rollover
collision
1 1.76 - 1.58 225 328
223 2.09 271 298 2.62
3 1.00 1.00 1.00 1.00 1.00
Adjustment factor of EDF curve: severity
Fixed
1:;;: iia; Headon i‘;“;ﬁ ~object | Rollover
collision
1 1.65 - 1.68 1.85 1.77
1.28 1.30 1.30 1.36 1.33
3 1.00 1.00 1.00 1.00 1.00
Time to Aviod Crash (TAC)
Warning system Control system
(LDWS) (AEBS)
With 1.68 sec 248 sec
Without 1.50 sec 1.50 sec

* 1: Expressway, 2: National highway, 3: Arterial

L
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al + . . N ]
1 2 a 4
Type of crash
1: Head—on 2: Run—off—the road
3: Fixed—object collision  4: Rollover
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(Fig. 8) Confidence interval effectiveness of
crash potential reduction by LDWS
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