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Modelling driver yielding decision at unmarked roadway

CHEN Peng, YU Jing-liu, XIE Jing-min
(School of Transportation, Wuhan University of Technology, Wuhan 430063, Hubei, China)

Abstract: In order to consider driver cognitive uncertainty and obtain certainty yielding decision
rules in the study of driver yielding decision, a method for driver yielding decision analysis at
unmarked roadway based on cloud model and rough set was proposed. Firstly, the grading
concepts of the factors affecting yielding decision such as distance and speed were divided, and the
corresponding data sequence were established, then the reverse cloud generator was used to
extract the digital features that characterize the grading concepts of the influencing factors, and
then the membership concept discriminant method based on conditional cloud generator was used

for the discretization of data such as distance and speed, and then the driver yielding decision

Y75 B #5:2019-09-15
E£TE:EHRARE¥ILETH (51208400)
TEHER AR WEC1980-), B WLy R 2087 . T2 4, E-mail: seupc@163. com,



%3

MR OMB, S AT AR A A AL B A AR gk R AR

85

table at unmarked roadway was established. Then, attribute reduction based on discernibility
matrix and value reduction based on induction in the rough set theory were applied to reduce the
decision table and extract the driver yielding decision rules at unmarked roadway. After the
reduction, the conditional attributes were the distance between the approaching vehicle and the
pedestrian, the speed of the approaching vehicle and the speed of the pedestrian. Twenty-three
driver yielding decision rules at the unmarked roadway were obtained, including seventeen
certainty rules and six uncertainty rules. The meaning of certainty and uncertainty rules was
illustrated. Finally, the proposed method was compared with the decision tree and Logistic
regression method in the existing research by using the prediction accuracy rate and the area
under the ROC curve. The results show that the prediction accuracy of the proposed method is
92. 2%, which is higher than those of the two comparison methods by 3. 9% and 1. 3%
respectively, and the area under the ROC curve of the proposed method is 0. 968, which is higher
than those of the two comparison methods by 1. 1% and 3. 2% respectively. The proposed
method has good prediction performance and can obtain the simple and intuitive driver yielding
decision rules at unmarked roadway, which can lay a foundation for traffic safety simulation.
4 tabs, 4 figs, 26 refs.

Key words: traffic engineering; yielding decision; cloud model; driver behavior; unmarked road-

way; rough set
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Fig. 1 Cloud model for classification concept of
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