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Research on Lane-changing Models Considering Restricted Space

WANG Chonglun LI Zhenlong CHEN Yangzhou DAI Guiping
( School of Electronic Information and Control Engineering Beijing University of Technology Beijing 100124  China)

Abstract: In order to further improve the security of lane-changing depending on the different demands of
lane— changing four kinds of lane-changing situation were given. In allusion to the different sensitivities of
different divers to safe distance in four kinds of lane-changing situation a new model of lane-changing
minimum safety distance based on different speeds and different types of driver which is called dynamic
ellipse model of minimum safe distance was put forward. On this basis the restricted space was created by
applying vehicle kinematics theory. Through Matlab simulation comparison it is found that the presented
model is safer and more flexible in the same situation of restricted space compared to the traditional model of
minimum safe distance. In order to get the actual lane—changing trajectory in the case of twodane and low
velocity the method of camera calibration was used to process the actual images of lane-changing in West
Dawang Road Chaoyang District Beijing. At precondition of considering of restricted space the lane—
changing trajectory based on arc lane-changing trajectory more suited to dual carriageway lane-changing and
low speed environment was generated. Finally clothoid curve was used to solve some defects such as too high
lateral acceleration and noncontinuous curvature profile of the path.
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Fig. 5 Generation of lane-changing restricted space
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Fig. 6 Situation of actual lane-changing
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Fig.7 Actual lane-changing trajectory obtained by

camera calibration
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Fig. 9 Curvature change of arc lane-changing trajectory
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