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Research on the safe lane changing distance of large trucks on expressway
based on the theory of safety potential field
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(1 School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China;
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Abstract: In response to the characteristics of large trucks on highways, such as high inertia and significant influence from
surrounding vehicles, in order to reduce the risk of collisions during lane changing, this paper proposes a safety lane changing
distance model between large trucks and surrounding vehicles based on the theory of safety potential field through the collaborative
innovation of vehicle road cloud mode to assist the perception and decision—making of large trucks. Firstly, based on the analysis of
the boundary conditions of lane changing for large trucks on highways, four lane changing spacing conditions that need to be
simultaneously met to avoid collisions were analyzed; Secondly, based on the theory of safety potential field, the spatial distribution
of the potential field of large trucks was analyzed, and a safe lane changing distance model was established. The simulation
experiment results show that with the increase of lane changing acceleration and relative speed difference between vehicles, the
growth rate of the safe distance between the large truck and the front and rear vehicles of the original lane, as well as the front and
rear vehicles of the target lane, decreased by 16.36%, 23.91%, and 89. 75% , respectively, and the growth rate of the safe distance
between the large truck and the rear vehicle of the target lane increased by 28. 19%. Therefore, when safely changing lanes on
highways, large trucks should maintain acceleration. The acceleration should increase when leaving the original lane and decrease
when entering the target lane.

Key words: lane changing spacing condition; safe lane change distance; safe potential field; large trucks; expressway
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