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Abstract: In order to improve the handling stability of distributed drive electric vehicle under extreme
driving conditions, two models of critical front wheel angle were established, and the lateral tire force curve
was divided into linear, transition and saturation regions. Based on this, the working regions of AFS and
DYC were determined, and the AFS/DYC cooperative control strategy based on lateral tire force character-
istics was proposed. The maximum relative error of the model of critical front wheel angle is 5.42%, and
the lateral tire force region can be accurately divided. Compared with the cooperative control strategy in the
phase plane extension domain, the performance of the proposed cooperative control strategy is improved by
40.29% , and the maximum lateral displacement deviation is reduced by 89.05% . The proposed cooperat-
ive control strategy improves the vehicle trajectory tracking accuracy, and the handling stability of the dis-

tributed drive electric vehicle under extreme driving conditions is greatly improved.
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Fig. 1 Seven-degree-of-freedom vehicle model
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Fig. 5 Front wheel angle-yaw rate curve under different conditions
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Fig. 9 Schematic diagram of direct yaw moment realized by
AFS and DYC subsystems
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Tab.3 Vehicle parameters
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Tab. 4 Comparison of CCLW and CCED
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CCLW 0.067 0.022 0.039 0.016 0.171 0.079
CCED 0.100 0.038 0.089 0.026 1.562 0.361
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