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Manipulation Stability Control of Distributed Electric Drive Vehicle Based
on ANFTSM Method

GUO Lirui, WEI Jiashuai, CHEN Ke, WANG Kaiyan

( Shenyang Ligong University , Shenyang 110159 ,China)

Abstract; In order to improve the operational stability of distributed electric drive vehicles,a hier-
archical control system based on direct yaw torque control is designed according to the characteris-
tics of vehicle dynamics. An adaptive nonsingular fast terminal sliding mode ( ANFTSM ) controller
is proposed as the upper controller to calculate the additional yaw moment required by the vehicle.
The quadratic programming optimization algorithm is used to design the optimal torque distribution
controller as the lower controller,and the additional yaw torque is optimally distributed to the hub
motors of the four wheels,and the torque output by the hub motors is determined according to the
steering state of the vehicle. An adaptive mechanism is introduced to adjust the parameters of the
sliding surface,so that the system can remain stable under the influence of uncertainty and disturb-
ance. The simulation results show that the control system proposed in this paper can reduce the fluc-
tuation of yaw velocity and centroid deflection angle of the whole vehicle,and is feasible and effec-
tive in the operational stability of the vehicle.
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Fig.1 Seven-degree-of-freedom vehicle dynamics model
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Fig.2 Upper-layer control strategy model
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Fig.3 The lower level assigns the control strategy model
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Fig.4 Change in steering wheel angle in

sinusoidal mode
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Fig.5 Response results under sinusoidal condition
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fishhook condition
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Fig.7 Response results under fishhook condition
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