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Research on Adaptive Energy Recovery Control for Electric Vehicles

Based on Multi—Source Information Fusion
Zeng Ke, Cai Xu, Zhou Zhirong, Fang Hongzhang, Zhang Ming, Zhang Ya, Wu Bo, Li Wanting
(Voyah Automobile Technology Co., Ltd., Wuhan 430056)

[Abstract] An adaptive regenerative braking control method based on multi-source information fusion is proposed to
address the fixed recovery intensity of conventional electric vehicles, insufficient adaptability to complex conditions and
degraded deceleration consistency when battery recovery capability is limited. Navigation speed limits, preceding and
multiple dynamic targets, road grade, road—surface state and available battery recovery power are integrated in a perception—
decision—execution architecture. Signal validity judgment, dynamic regenerative torque calculation and electro—hydraulic
compensation are then designed. The hydraulic compensation is activated only when the available battery recovery power
cannot meet the deceleration demand, thereby improving redundancy and deceleration consistency. Road tests on the Voyah
Dreamer vehicle model show that the proposed method improves energy consumption by 4.02%, reduces braking frequency
by 44.64%, and limits deceleration fluctuation within +0.02 g under multi-speed-limit and mildly congested conditions.
The method improves energy economy and drivability while maintaining vehicle safety.

Key words: Electric vehicles, Regenerative braking, Multi—source information fusion, Electro-

hydraulic coordination, Predictive control, Safety redundany
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