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Modeling Driver’s Adaptive Steering Control Behavior

Shen Huan
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Tan Yunsheng Li Shunming Bi Haimo

Abstract; Human driver exhibited excellent adaptive capability when perform steering. However, it is
difficult to analyze this adaptive ability with traditional dynamics system, since the steering course
concerns a complex course of driver-vehicle interaction. The investigating of driver-vehicle closed-loop
stability was conducted. It can be found that drivers can utilize the linear dynamics characteristic to
acquire the skill of controlling the driving direction. Besides, this skill can combine with physical
limitations to form an internal reference model, which can be employed by drivers to adapt to the variable
dynamics conditions. Based on above results, a adaptive steering control method was proposed. The lane
change simulation experimental result indicated that the proposed method not only can realize the drivers’

steering task effectively, but also present good adaptability under the altered dynamics conditions.
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Fig.1 Diagram of lane change

PREL, e BB NS RGNV IERT 1/ (T,s +1)
FORZ I B TR S R i ¢ T, AR R
FRISE RS S T] 80, T G, () MR 20 (5) 1R B R4S
e & SRR y MFIE LR,

ED A

0 S, —zs o]

© G s
A:T——b G fs) —» Tl ) f—»

K2 ANEHFRG
Fig.2 Driver-vehicle closed-loop system
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Fig.3 Steering control structure of feedforward and feedback
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Fig.4 Open-loop transfer characteristics of driver-vehicle system
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