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Energy-Saving Control Strategy for PHEV Based on
Security Situation Estimation
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Abstract; For further improving the safety and economy of plug-in hybrid electric vehicle
(PHEV), the key control parameters are optimized by actual driving cycle using a combinatorial
optimization algorithm to realize the reasonable distribution of demand torque to motor and
engine. Then, through sharing and using the driving behavior and inter-vehicle motion
characteristics obtained from multiple sensors, the security situation of the current driving
scenario is estimated by fuzzy inference and data-driven method. Meanwhile, according to the
security situation, the motor torque is properly amended to avoid large acceleration and obtain
more braking energy recycling. Finally, an HIL simulation is conducted and the results show that
through the optimization on key control parameters, the energy consumption is improved by
6.69% and 5.7% compared with that optimized by NEDC and FUDS, respectively. Through
motor torque amendment based on security situation, the energy consumption is further reduced

by 2.09% compared with that optimized by actual driving cycle, and there is also a peak-cutting
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and valley-filling function on the speed change, resulting in improvement both in safety and

economy.

Keywords: key control parameters optimization; security situation estimation; motor torque

amendment; energy-saving control strategy
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