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Extensible Optimization Control of Hybrid Transmission
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Abstract: Hybrid off-road vehicles include multiple operating modes, and the inappropriate
control strategies will impact the smoothness and clutch life when vehicles switch operating
modes. Taking the power split hybrid gearbox as the research object, the transformation
relationship of contradictory features is established using the extensible control algorithm. The
contradictory feature quantities are transformed by adjusting the weight matrix of model
predictive control (MPC) to interfere with the extensible controller. The simulation model of the
transmission system of off-road vehicles is established, and the results show that the jerk of the
vehicle in the mode switching process using the extensible controller is less than 10 m/s’, which
is about 20% lower compared with MPC. The friction work of clutches is about 18 kJ, and the
jerk and sliding work effect are improved compared with the traditional MPC. Extensible control
improves the smoothness of the mode switching process and enhances the quality of mode
switching for off-road vehicles.
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Fig. 1 Structure of the hybrid transmission
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Table 1 Vehicle related parameters
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Table 2 Power source related parameters
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Table 3 States of the clutch in different modes
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