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Fig. 1 Sketch of longitudinal car-following motion
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Fig. 2 Schematic diagram of hierarchy controller
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The parameter of electric vehicle
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Adaptive fuzzy sliding mode control for longitudinal motion of
intelligent electric vehicles under layered architecture

LI Wenchang'?,GUO Jinghua'** , WANG Jin'*

(1. School of Aerospace Engineering, Xiamen University, Xiamen 361102, China;

2. Shenzhen Research Institute of Xiamen University, Shenzhen 518057 ,China)

Abstract: Aiming at that the intelligent electric vehicles (IEV) have nonlinear and strong time-varying characteristics under
uncertainty interference,an adaptive fuzzy sliding mode hierarchical control method for longitudinal car-following motion of IEV is
proposed. Based on classical theoretical mechanics, a dynamic system model is established to characterize the mechanism of IEV
longitudinal behavior. We construct an adaptive hierarchical control framework in which the upper control layer is designed for
obtaining the desired acceleration adaptive sliding mode control law according to the driving state information of the host and
preceding vehicles. To improve the control performance, we adopt the fuzzy system to replace the sliding mode switching item to
realize adaptive control, effectively overcoming the parameter uncertainty of IEV. In the lower control layer, a drive/brake switch
logic is designed to ensure the driving comfort,and the expected torque is solved in real time to track the desired acceleration planned
in the upper control layer. For the purpose of verifying the effectiveness of the proposed method, simulation experiments are carried
out under different driving conditions. Results show that this method can realize smooth and accurate following of IEV to the
preceding vehicle, with robustness toward the interference of the preceding vehicle’s acceleration.

Keywords: intelligent electric vehicles (IEV); longitudinal motion; hierarchical control; adaptive fuzzy sliding mode; driving/

braking switching



