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Abstract

Recently, advanced sensors and communication technologies have been widely applied to advanced safety
vehicles for reducing traffic accidents and injury severity. To apply the advanced safety vehicle technologies, it is
important to quantify 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) with the Analytic
Hierarchy Process (AHP). When the proposed methodology is applied to 2008-2010 Gyeonggi-province crash data,
ADAS would reduce about 10.18% of crashes. In addition, Adaptive Cruise Control, Automatic Emergency
Braking System, Lane Departure Warning System and Blind Spot Detection System are expected to reduce about
10.43%, 10.17%, 9.96%, and 10.18%, respectively. The outcomes of this study might support decision making for
developing not only vehicular technologies but also relevant safety policies.
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Analysis of Safety benefits by applying ADAS
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Table 1. Crash frequency by road and crash type

Road type
Crash type e 2 3 Total
Rear-end 1,942 15620 13,892 31,454
Head-on 57 3,015 2,898 5,970
Angle collision 916 19,939 21,689 42,544
Run-off-the road 14 153 116 283
Fixed-object collision 124 1,045 693 1,862
Rollover 25 127 98 250
Parked-vehicle collision 1 " 12 24
Total 3079 39910 39398 82,387

1: Expressway, 2: National highway, 3: Rural road/arterial

Table 2, TAC with/without ADAS

Average Variance
With warning 1.68s 0.23
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Table 3. Adjustment factors by road and crash type Table 4. Estimation of the number of crash reduction by road
Road type 1 5 3 and crash type

Crash type Road type 1 2 3 Effects

Rear-end c 2334 2100 1.000 Crash type (case) (%)
case/km 3.939 3.544 1.688 Rear-end 144 1,283 2288 3,715 118

Head-on C 1.000 5.917 3.045 Head-on 9 9 166 265 44
case/km 0.116 0.684 0.352 Angle collision 151 1,421 2586 4,157 9.8

Angle collision c 1000 2435 1418 Run-off-the road 1 11 19 31 110
case/km 1.858 4.524 2.635 Fixed-object collision 7 65 114 186  10.0

Run-off-the road c 2015 2464 1000 Rollover 1 9 16 26 104
case/km 0.028 0.035 0.014 Parked-vehicle collision 0 1 2 3 125

Fixed-object collision C 2988 2817 1.000 1: Expressway, 2: National highway, 3: Rural road/arterial
case/km 0.252 0.237 0.084

Rollover 4 4260 2421 1.000 o, B AFores Z} SHAR LA AElo] Alaf-E
case/km 0.051 0.029 0.012 1 510 ° - =

Parked-vehicle collision C 1.391 1.712 1.000 TR g _AHP e %H AZst sigdd. 5, =
aselkm 0002 0003 0,002 = Alzgle] FHE T sle ARkabgAte] A5 242
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Table 5. Weight b/w ADAS and crash type

Cash ype ADAS acc AEBS  LDWS  BSDS
Rear-end 0.307 0.414 0.196 0.084
Head-on 0234 0466 0300  0.000
Angle collision 0.169 0.316 0.232 0.283
Run-off-the road 0.160  0.198  0.642  0.000
Fixed-object collision 0.219 0.424 0.357 0.000
Rollover 0235 025  0.341 0.168

Parked-vehicle collision  0.152 0.273 0.180 0.395

Table 6. Estimated crash reduction by ADAS

ADAS acc AEBS LDWS BSDS total

Crash type
Rear-end 1,141 1,537 727 311 3,715
Head-on 62 123 80 0 265
Angle collision 703 1,313 9%6 1,175 4,157
Run-off-the road 3 6 20 0 31
Fixed-object collision 41 79 66 0 186
Rollover 6 7 9 4 26
Parked-vehicle collision 0 1 1 1 3
Effects (cases) 1,958 3,066 1,869 1,491 8383
(%) 1043 1017 996 10.14 10.18
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