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Study on Calculation and Verification Methods of Collision Velocity between
Vehicle and Two-wheelers Based on Uncertainty Theory

LIU Zhi-qiang, LIU Heng, WANG Peng, NI Jie, ZHOU Gui-liang
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang Jiangsu 212013, China)

Abstract: To enhance the accuracy of velocity appraisal in vehicle and two-wheeler collision accident, an
evaluation method based on uncertainty theory and the model for reconstructing collision velocity between
vehicle-cyclist and two-wheeler is introduced. First, the model of throwing distance vs. collision velocity of
cyclist and two-wheeler is built according to the kinematic formulas, theorem of kinetic energy and theorem of
impulse. Second, combining with the in-situ survey data of a collision accident of a car and an electric
bicycle, the collision velocity in the model of throwing distance vs. collision velocity of cyclist and electric
bicycle is calculated. The optimum selecting range of collision velocity is obtained by using the evaluation
method of the uncertainty theory. Finally, the model and evaluation of uncertainty theory are proved to be
rational and effective through MATLAB numerical verification, PC-Crash analog simulation and video drive
recorder analysis.
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Fig.1 Flowchart of uncertainty evaluation method
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Fig.2 Flowchart of calculation of accident speed
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Tab. 2 Table of evaluating uncertainty of relative

components in electric bicycle throwing distance model
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