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Sengitivity Optimization Method for M etal Object Detection in

Electric Vehicle Wireless Charging System
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(School of Mechanical and Power Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To improve the metal object detection performance for an electric vehicle wireless charging system, a
sensitivity optimization method for the detection coil was proposed. The equivalent electromagnetic model of a
rectangular detection coil with a metal object approaching was established. The changing mechanism of the physical
parameters of the coil was studied, and a theoretical formula for changes in the parameters of the detection coil which
were caused by metal objects of different sizes was obtained. The influence of several configuration parameters on the
sensitivity of the detection coil was analyzed, and the configuration of the detection coil was optimized by combining
the actual operating conditions of wireless charging. Through the electromagnetic field simulation and experimental
verification, the accuracy of the theoretical model was proved. Finally, a metal object detection experiment was carried
out in a 3 kW wireless charging system, which verified that the metal object detection system built on the basis of the
optimized detection coil can detect metal objects with a size of 25 mm and above. In addition, it had anti-interference
capability.
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Fig. 1 Equivalent circuit model of detection coil with metal

object approaching
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Fig. 2 Block diagram of metal object detection system
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Fig. 4 Model of rectangular detection coil
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Fig.5 Equivalent model of rectangular metal object
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Fig. 6 Relationship between self-inductance and

parameter s of rectangular metal object detection coil
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Tab. 2 Configuration parameter s of optimal detection coil
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Fig. 12 Output from circuit sampling magnification
network and peak detection circuit with metal objects of
different sizes approaching
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