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Start-stop control of hybrid vehicle based on nonlinear method
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Abstract; First, the start-stop operation mechanism of hybrid vehicle is analyzed, and an AMESim
simulation model is established, which can reflect the transient dynamics of the start-stop process.
Second, according to the working principle of the engine start-stop system, the start-stop control
problem is described as a speed tracking problem, and a simplified control-oriented model of the engine
and motor coupling is proposed. Third, based on the nonlinear characteristics of the system, a
nonlinear triple-step controller is designed, and the robust stability of the closed-loop system is
analyzed using the input to state stability theory. Finally, the effectiveness and robustness of the
triple-step controller is tested by co-simulation with AMESim and MATLAB/Simulink. Results show
that the proposed control system can achieve fast and smooth start-stop of the engine.
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Fig. 21 Speed curve with disturbance(750 r/min)
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