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Automatic impedance matching based on improved particle swarm
optimization algorithm
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(Tianjin Key Laboratory of Advanced Technology of Electrical Engineering and Energy,
Tianjin Polytechnic University, Tianjin 300387, P.R.China)

Abstract: As the wireless power transmission distance changes, resonance coil offsets, load changes and
other aspects of the system’s input impedance change, the input impedance will not match with the RF
(radio frequency) source impedance, and the transmission efficiency will drop significantly. Adding an
impedance matching network between the RF source and the transmit coil can improve the transmission
efficiency of the wireless power. In order to improve the accuracy and the speed of impedance matching, an
improved particle swarm optimization algorithm was proposed in this paper. By comparing the improved
algorithm with the traditional algorithm, it proved the superiority of the improved algorithm in matching

precision and speed. Finally, the algorithm was embedded into the automatic impedance matching system
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and the transmission efficiency of the wireless power transfer system was improved. Meanwhile, the
effectiveness of the proposed algorithm was also demonstrated.
Keywords: impedance matching; coupled magnetic; resonance; wireless power transfer; improved particle

swarm optimization
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Fig.1 The overall matching device schematic diagram
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Fig.2 The principle diagram of the matching network
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Fig.3 Improved particle swarm algorithm flow chart
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Table 2 Comparison of fixed frequency point impedance matching coil when distance changing
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Fig.4 The convergence speed comparison curve of the improved Fig.5 Global iterative optimization process

algorithm and the traditional algorithm
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Fig.6 The result of improved algorithm optimizatio Fig.7 Algorithm embedding flow chart
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Fig.8 Adaptive impedance matching Fig.9 Adaptive impedance matching distance experiment
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