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Road Traffic Safety Evaluation Based on Cloud Mode

LI Xue, ZHAO Ning, ZHENG Xuan
(School of Electronic and Control Engineering, Chang’ an University, Xi’” an 710064, China)

Abstract ; A cloud model evaluation method was proposed according to the characteristics of fuzziness and
randomness in road traffic safety evaluation. The evaluation indexes and standards were determined by
analyzing the factors effected road traffic safety. The cloud model of each factor on each level was
generated by each factor’s cloud digital characters. The road traffic safety levels were determined by the
weighted average value of the maximum membership. Data measured in the second ring road of Xi’ an
were evaluated. The results showed that road traffic safety was relatively safe in East Second Ring, South
Second Ring and North Second Ring, and the membership of U(II) were 0.404 8, 0.609 8 and 0.497 6
respectively. Road traffic safety was basically safe in West Second Ring, and the membership of U( IIl)
was 0. 621 2. The results were compared with Grey evaluation method and Fuzzy Mathematics method.
Not only the evaluation method based on the cloud model can determine road traffic safety, but also can
determine the membership more accurately.
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Table 1 Classification for road traffic safety

Yy

evaluation indexes

e JENZ SRS s PRTESEEERE/
#c)ﬂj N
AWTH/%  (km*h™')  (m-km™')
Za ] 0~1 0-~5 0.0~1.0
el 1~2 5~10 1.0~1.8
AL 4 2~5 10 ~20 1.8~2.8
AN 5~8 20 ~25 2.8~3.6
WAE 4V 8 ~10 25 ~30 3.6~4.6
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Table 2 Digital characteristics of cloud model
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I E, =0 E,=(E,-E,)/3 0.01
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Es=(b+c)/2  Ez=(E;-E,)/3 0.0l
E,=(c+d)/2 E,=(E,-E,)/3 0.0l
Es=(d+e)/2 Es=(Es-E,)/3 0.0l
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Fig.1  Cloud for each evaluation factor
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Table 3 Measured values of evaluation indexes
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1 1.3 12.0 2.81
2 3.5 7.0 1.65
3 1.4 14.0 2.32
4 0.4 5.6 0.98
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Table 4 Evaluation results of Sample 1
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Table 5 Comparison of road traffic safety results
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Table 6 Road traffic safety evaluation results based on cloud model

N WS ELGE S R BT/

A oo , Ul o) Uy U(N) o U(V) EER
TR/ % (km+h™") (m+km™")

1 1.3 12.0 2.81 0.0119 0.404 8 0.2554 0.107 6 0.000 2 I

2 3.5 7.0 1. 65 0.008 5 0. 609 8 0.376 4 0.003 9 0.0000 I

3 1.4 14.0 2.32 0.007 0 0.3925 0.6212 0.004 8 0.0000 I

4 0.4 5.6 0.98 0.3145 0.497 6 0.000 3 0.0000 0.0000 I
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