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Fuzzy Comprehensive Evaluation of Safe Operation of Automobile on
Expressway Based on The Triangle Membership Function Method

Zhang Yongqin', Sun Guojun', Zhang Weijun', Pan Zongyou', Zhou Wenhai’, Du Chaofei’
(1. Lanzhou Petrochemical Polytechnic, Lanzhou 730050; 2. School of Petrochemical Technology, Lanzhou University of
Technology, Lanzhou 730050; 3. Faculty of Engineering, China University of Geosciences, Wuhan 430074 )

[Abstract] To objectively grasp the safety state of automobile operation on expressway and realize the dynamic
evaluation and management of safe operation, four evaluation indicators are selected to establish the evaluation factor set,
including road traffic density, brake pipe pressure, electrical system failure rate and steering system failure rate. Fuzzy
mathematics and AHP (Analytic Hierarchy Process) theory are applied to quantify the evaluation objects. In the whole
process, triangle function is used to control the membership value of single factor, Meanwhile the Dombi operator which is
the main factor decision type(M(/\vv)) is used to define the fuzzy operator. Based on the example of safety evaluation of 50
cars running in Lanzhou—Xi‘an section of Lianhuo expressway (G30), it is proved that this method can effectively correlate
the characteristic information of safe operation state with the evaluation index, and accurately evaluate the safety of the
actual operation condition.
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Fig. 1 Traffic density membership function
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Fig. 2 Brake pipeline pressure membership function
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Fig. 3 Electricity fault rate membership function
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Fig. 4 Steering fault rate membership function
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