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Modeling of the following behavior of connected autonomous
vehicles considering multi-vehicle feedback

KANG Aiping'“?, WEI Chuanbao',ZHAN Jintao™,LI Yanyan'
(1. a. School of Mechanical and Automotive Engineering; b. School of Civil Engineering,
Qingdao University of Technology, Qingdao 266525, China;
2. School of Science and Engineering, Lanzhou Modern Vocational College, Lanzhou 730300, China)

Abstract: To enhance the stability of the following model for Connected Autonomous Vehi-
cles (CAV), the driving risk field was constructed according to the CAV network character-
istics and considering the speed, distance and other factors. Based on the difference of poten-
tial field strength caused to the main vehicle, the influence weight coefficient is set up to re-
present the influence intensity of different interactive vehicles on the following vehicle, and
the CAYV following model is established according to the size of the influence weight coeffi-
cient and considering the multi-vehicle motion state information. The stability of the model
was analyzed and verified by numerical simulation. Results indicate that under identical ex-
ternal conditions, the CAV following model demonstrates superior disturbance resistance
compared with the full-velocity-difference (FVD) model. The magnitude of this capability
depends on the number of communicating vehicles and the weight configuration of various in-

fluencing factors within the model. Therefore, enhancing connected technology levels, ex-
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panding CAV communication ranges, and comprehensively considering the coupling relation-
ships and weight balancing among various influencing factors in control strategies will signif-
icantly strengthen traffic flow robustness under interference.

Key words: connected autonomous vehicles; car-following model; potential field theory; driv-

ing risk field; multi-vehicle feedback
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