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Abstract: This paper studies the effects of different overlapping rates, vehicle speeds and road conditions and
other factors on critical safety distance and security benefits. First, establishing criticality safety prediction
model for different collision avoidance strategies, and then using MATLAB software to calculate the critical
conditions of braking and steering strategies. Finally, analyzing the collision risk, the security benefit and
choosing the strategy according to the vehicle collision relative speed and overlap rate to provide theoretical
basis and basis for related ADAS development.
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Figure 1. Curve: relationship between collision relative velocity and MAIS 3+damage probability
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Figure 2.Damage distribution with different overlap

2AFERER G

Dagmar 25 A%t 7= A AT HESR 51 MAIS2+5 MAIS3+35 4% (1 3 i HEAT T IR NI HT, 4R H 7 S5 25 i sk i
(Equivalent Barrier Speed, EBS) A&, @it} EBS AT S 347 047, S8 MM RS R Y
155 sz .

AL S E S R R b Al | S R BRI S 2 IR 3R LR PG 3 B0 R A B
I oF LS [7 4 A T ] 20 A S s 5 2 [ R SR WS (Y 1 2% 1 5 2 A Ua . A SCRE B R S i ZE . X T
TR S, 18R F MO B 5 T 0 AT o

AN, B AR ) 3 5 A e R R (KB 5T 3 R FH A SR S AR A B R B AR, SR P R SRR 1 43 #T
TR TE 7 R B A B RSP R i s () 0 R . R, BFFE K2 2 2 b 53 X Bt A, i T &
B AN AT 2 BPUNEEER, 52N S R, RS S AR . AU SHZE R
PR AR AT T VAR

ARSI AR G T2, M BN B i )y e e R % A A . [, FIF MATLAB
A R TSN [ SRS (1) 2 A P 5 DA% K 0 3 3 R B 8 SR 4R 0 R B A 2o MR 2 49 i K o 3
V5 B SRR A 4 RS AT 52 BT 5 e AR VA, DR AR R S S R IR A

2 RS AR R AR R i 37

INFATS Conference in Hangzhou, November 24-26, 2016 117



2.1 FHE R SRR A

25 Tt D3 SRR I 30 W 2R A 30 [ 8 L i [ DA K o Sl T 1 [l o = A Sems, AR BT RT I .
ASCEEZN RN A, WENEFN Bo tHT B RE L AT MEATI, AEARXHAT B RE B E A 7
A I S 25, SR SO IR P4 B AR TR, i 3 s

Figure 3.Schematic: two vehicles driving in same direction
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Figure 6.Schematic: braking process analysis
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Figure 7.Schematic: braking process analysis
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Table 1.Steering parameters
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Figure 8.Schematic: critical situation of steering method to avoid rear-end collision
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Figure 9.Schematic: Ackermann steering
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Figure 10.Schematic: emergency steering process
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Figure 11.Comparison of braking& steering safety distance
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Figure 13.Comparison of braking& steering safety distance
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Figure 12.Comparison of braking& steering safety distance
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Figure 14.Comparison of braking& steering safety distance
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Figure 15.Comparison of brake& steer safety distance& overlap
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Figure 16.Comparison of brake & steer safety distance & overlap
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Figure 17.Comparison of brake& steer safety distance & overlap
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Figure 18.Comparison of brake & steer safety distance & overlap

18. Hizhst ERHEEER SESREL (V,=0, 1 =0.3,p=0.5)
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Figure 19.Comparison of brake& steer safety distance & overlap

19. BRI EEHERNEESEBREL (V,=0, 1 =0.8,p=1)
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Figure 21.Comparison of brake & steer safety distance & overlap
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Figure 23.Comparison of brake & steer safety distance & overlap
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Figure 20.Comparison of brake & steer safety distance & overlap
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Figure 22.Comparison of brake & steer safety distance & overlap
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Figure 24.Comparison of brake & steer safety distance & overlap
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Figure 27.Risk analysis of different methods of avoidance Figure 28.Risk analysis of different methods of avoidance

27. AERBARBGRES M (Vp=0, n=0.8,p=0.3) 28. AEAMEARBRG AR (Vp=0, 1 =0.3,p=0.3)
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Figure 29.Risk analysis of different methods of avoidance Figure 30.Risk analysis of different methods of avoidance
29. FEIFESNRGRB I (Vo=0, 1 =0.8,p=05) 30. FEMBARBGRKESHT (Vo=0, 1 =0.8,p=0.5)
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Figure 31.Risk analysis of different methods of avoidance Figure 32.Risk analysis of different methods of avoidance
31 AR XBUR RS (Vp=0, 1 =0.8,p=1) 32. FRMBAABRGRESHT (Vo=0, 1=0.3,p=1)
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Figure 33.Risk analysis of different methods of avoidance Figure 34.Risk analysis of different methods of avoidance
33. FEAESRGEE KB (Ve=40km/h, p) 34, FEFBSRRGRI S (Vy=40km/h, p
=0.8,p=0.3,B ZEIMEEE 5m/s?) =0.5,p=0.3,B ZENMEE 2m/s?)
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Figure 35.Risk analysis of different methods of avoidance Figure 36.Risk analysis of different methods of avoidance
H 35. FEIM@ARBRGR I (Vo=40km/h, u & 36. FRABEHAXNBGBRERIAT (Vo=40kmih, 1
=0.8,p=0.5,B ZE/MiEME 5m/s?) =0.3,p=0.5,B ZEfMEE 2m/s?)
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Figure 37.Risk analysis of different methods of avoidance Figure 38.Risk analysis of different methods of avoidance
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