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Driving characteristics analysis and collision risk evaluation in
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Abstract; In order to reduce the risk of traffic accidents in expressway agglomerate fog environment, the
expressway agglomerate fog zone was divided into transition zone and conflict zone, and driving simulation
tests were designed and carried out. Firstly, Analysis of Variance( ANOVA ) and non-parametric tests were
used to analyze the driving behavior in the two zones. Then, Pearson correlation analysis was used to

explore the correlation characteristics of the driving behavior indicators between transition zone and conflict
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zone. Finally, a binary logistic regression model was used to explore the mechanism of the influence of

driving behavior on the collision risk. The study shows that: in transition zone, driving experience and

visibility change rate have a significant effect on speed standard deviation and inner boundary speed.

Compared with novice drivers, experienced drivers have 36.8% lower speed standard deviation and

13. 5% higher inner boundary speed. Visibility change rate has a statistically significant difference on

speed standard deviation and inner boundary speed. Different visibility change rates correspond to

different inner boundary speed and speed standard deviation. In conflict zone, time to collision ( TTC)

was significantly positively correlated with visibility, and reaction time was significantly negatively

correlated with visibility. TTC, reaction time and collision rate were all significantly negatively correlated

with the conflict distance. The speed adjustment behavior in the transition zone significantly affects

collision risk in conflict zone.

Keywords: expressway; agglomerate fog;
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Fig.1 Three degree of freedom driving simulator
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Fig.2 Driving simulation scenario
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Fig.5 Visibility change rates — speed curves in

transition zone
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Table 6 ANOVA results of TTC under influence of
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Fig.7 Collision risk distribution based on TTC
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Fig.8 Reaction time distribution under influence of

conflict distance and visibility
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Table 9 Statistical results of collision rate
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Table 10 Chi-square test results of collision rate

- RO
AL 5
A X p )
el 1 3.383 0. 066 3.361
g Y 1 3.971 0.046" 3.944
RE UL 2 3. 043 <0.001°* 2.761
W 1 12.231 0. 008" 0. 825

Nl 1 % R TR T 3N (X =3.971, p =
0.046) ,ixX 5 3CHR[ 11 ] AR5 250 M4, — 7
I, BT T2 30 Al T8 2 i 25 56 | ST 1 il 4 RS
DX I — A TP ARy, A 25 A DB 9% 748 28 s AR
B AR DT S B0 T2 5 A T S R
PR EERIE Y S — i, AR 2B T 5 A
P A 55 3 5 DX B3 O i SR B Sl sl e, F
NG DX TR S 3 AT, (E T T2 3 A A sy J
R JIH 2% , I X A1 55 N V8 AE h a8 A T LRy
PEATY A 48 e P Rl %6

NGNS N R = DN
Z B, BN B ] FE Kk LA K B S B AR X R A
B, FEARAE A Y el s IR g2 TR A, 2
NP 25 PR 320 7 1 T k5 P IR R DL T 42
W5 RN AEHIANILEL, G205 B 45 5 51 KB R =R
B, I B 3, 1 — 2L 38 i T ) XU
f 10 AT 0. B WLEE S 20 m B, filf 8 R (p<
0.001) , BE UL 5 Rl i R 42t 3 fA A oG,

FAN whgIEES 100 m I AR R B T
R ES R 200 m AR R, X d Y epoEiE
B34 200 m A, 25 3 A A B Z2 B (15 RRE X RURS
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p<0.001) , SR 52 5 F AAH K (R=-0.264, p=
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Table 11 Pearson correlation analysis results

e R TTC/s MEERR | TR/
i RE R R 0.391 -0. 264 0.225
iz p <0. 001" 0.001" 0. 821
Nl AL R -0. 460 0.324 0.761
HE p <0.001° | <0.001" <0.001"
R -0. 059 0. 082 0. 190
SDLP
p 0. 475 0.316 0. 488

F£F Pearson FH I BT 1945 3%, B A
Xl 18 XU RS 0 52 e, XE BT A 0 2k A R e Y kAT
z-score PRUEILAL B | 7 7 A1 55 X Ailf 8 JXURS: Logistic [7]
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Table 12 Results of logistic equations

o ) exp B 95% A5 X [f]
AS B S.E Wald Sig. exp B I i
TR IfE 22 0. 059 0.273 0. 046 0. 830 1. 061 0. 621 1. 811
SDLP 4.377 2.542 2.966 0. 085 79. 629 0. 546 11 606. 117
TTC -2.105 0. 409 26. 446 0. 000 0.122 0. 055 0.272
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. . exp B 95% A7 X []
AP E B S.E Wald Sig. exp B
- & P TR TR
NI B 0. 042 0. 056 0. 569 0.031 1.043 0.935 1. 165
2 Bs) T 2.235 0.317 0. 831 0. 000 0. 158 0. 124 1.577
W -0.392 5.177 0.013 0. 009 0.553 — —
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SEAR TR 12, 7T AR B 1 25 % 0 Rl M R
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(3)
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Fig.9 3D surface diagram of a binary logistic collision probability model
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