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Abstract: In this paper, a safety impact benefit assessment of Autonomous Emergency Braking Systems (AEB) based
on real traffic scenarios in Shanghai is presented. Real driving scenarios in Shanghai were collected by video drive
records (VDR) and analyzed to build AEB test scenarios. With traffic accident data, connections between the relative
velocities of two cars in rear-end collisions and the risk of passengers to suffer certain kinds of injuries can be built. By
comparing the relative velocities of cars in AEB test scenarios when the collision happened with and without AEB
system, the injury reduction of a test owing to the AEB system was estimated. As with different weights of four test
scenarios and different relative velocities in real-end collisions, a total safety impact benefit of this AEB system was
estimated as a total reduction of relevant injuries.
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Figure 1. Collecting real driving scenarios with VDRs
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Tablel.the first 6 dangerous situation in Shanghai
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Table2. Acquired AEB testing scene according to dangerous situation

Fz 2. REEKITRBEM A MRNIFHR

T A v(SV) [km/h] v(TV) [km/h] a(TV) [m/s2] D [m]
10 0 0 14
TV BRIk
20 0 0 28
20 10 0 14
TV AJ3% 30 10/20 0 28/14
40 20/30 0 28/14
10 10 -2 5
20 10/20 -2 9/14
TV 853
30 10/20/30 -2 28/14/13
40 20/30/40 -2 28/14/17
10 10 -6 5
20 10/20 -6 9/14
TV B A5
30 10/20/30 -6 28/14/13
40 20/30/40 -6 28/14/17

VE: TV (Target Vehicle) : HF¥RZ. SV (Subject Vehicle) : AZE. v: W, a: WIEEEE. D: ¥IHAEE.

I REDHE RIS TR DI R (K3 .

Table3.The rate of testing scenes
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TR it s L3
TV ik 30%
TV 538 10%
TV B 5 50%
TV B 25 10%

2.3 AEB iFHIREE

ASCHRPR AEB fil & I ZA0 R, o RN R g, AL km/h:
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TTC=0.833-12.5/(V,-V,), V,-V, > 30km / h
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Figure 2. The analysis structure of the safety impact oncertain injury
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BTk = A VR R B A S R, R BER T E AN EE . 1B 3a 18 RS R o I 52 B IR EE A 1)
%[ Delta-V 17040, Fdi B A T Folksam FRESG 2 & REE HARC . b AR ZE ipfe 0245 )L I AERE Delta-V 5
Pt 358 1 JER DRI AT AR 40 15 22 S B fi &k 2544 (Delta-V 2955 25km/h 1)) i@ Re . 18] 3b NiB R FHMH IR R %
MAIS 2+ 115 FE M JLE B Delta-V [ 70 13, %4 U @ T NASS/CDS ( National Automotive Sampling
System/Crashworthiness Data System) [71,
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Figure 3a. Risk of injuries with long-term whiplash symptoms in . . L.
Figure 3b. Rish of MAIS 2+ injuries in rear-end crashes
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Figure 4. Crash frequency in rear-end crashes, derived from Folksam crash data
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Figure Sa. Crash frequencies for target vehicle in rear-end
crashes in the US, from NASS/CDS
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Figure Sb. Crash frequencies for subject vehicle in rear-end
crashes in the US, from NASS/CDS
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Figure 6a. The relative frequency of injuries with long-term
whiplash symptoms
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Figure 6b. The relative frequency of MAIS 2+ injuries
Bl 6b MAIS 2+ KIFEN 24550
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Table 4. The ability of 3 AEB systems to reduce injured person rate
R4 3% AB REREBROHZHALELS)

W ALK A 3 P FERE MAIS 2+45 3
Wk 5 G (IS JC AEB H AEB B Wb Lo BE I LA
030101 10 10 10.00 0.00 5.06 100% 1.96 100%
030201 20 10 20.00 0.00 10.00 100% 10.00 100%
030202 20 20 20.00 4.36 10.00 89% 10.00 100%
030301 30 10 30.00 0.00 8.10 100% 4.79 100%
030302 30 20 28.74 12.30 9.49 65% 7.49 89%
030303 30 30 25.96 11.12 9.49 65% 7.49 89%
030401 40 20 40.00 12.76 5.07 85% 2.35 97%
030402 40 30 28.74 18.61 9.49 50% 7.49 59%
030403 40 40 29.69 19.23 9.49 50% 7.49 59%
Bt 76.21 77% 59.04 87%

5 Rk s

WK 3 frw, SR PN 5 E BUSEfa ke Tl i B LB, InAS 2% AEB R 405 Al e8> 84%[1)
K BEMI 1A E S 93%01) MAILS 2+53, BN sk 4lkis
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Table 5. The AEB system total safety earnings
R 5. 1ZAEB R R FRE W

Mk KRR MAIS 2+4% % 75454
01TV 1l 86% 100% 30%
02TV 2Ji# 100% 100% 10%
03TV £44HIZ) 77% 87% 50%
04TV EailZh 98% 99% 10%
PSRN 84% 93% 100%

6.5 5 M4
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15 NECHCA o F5t S MR DU AN IR 7 S e B0 S Tl S I B EL A, InBCEI15 3% AEB R4 AEM D 84% 1K 1
YRI5 FE 5 93%(K) MAIS 2+ 3,
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