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Case Study: Energy Management in a Plug-in Hybrid Electric Vehicle

Hussein Eliasi
! Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran

Abstract:

In this paper, a new control strategy based on Fuzzy Cognitive Maps (FCMs) in order to design a
supervisory controller for a complex system is presented. This supervisory controller is designed
to provide reference signals needed for local controllers used in different sections of complex
system. Designing of proposed supervisory controller consists of two part: 1- First, a basic FCM
Is constructed based on the cause and effect relationships between various components of the
complex system, 2- Then, according to the control needs, new concepts are added to this
cognitive map, and the relationship between these new concepts and the concepts of the primary
fuzzy cognitive map is optimized based on a functional index. The proposed control approach is
applied to energy management of a series-parallel plug-in hybrid electric vehicle problem. The
simulation results show that the proposed control strategy has a better performance in satisfying
the control objectives for a complex system than the conventional fuzzy controller.

Keywords: Complex systems, Fuzzy Cognitive Map, Supervisory Control, Plug-in Hybrid
Electric Vehicle.
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