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Abstract: In order to address the issue of numerous and interrelated resonance parameters in high-order
compensated wireless power transmission (WPT) systems, which makes it challenging to determine
specific component parameters during system design, a parameter optimization method for WPT
systems with primary-side LCC and secondary-side L.C series compensation topology (LCC-S) is
proposed. By utilizing MATLAB/Simulink to construct a WPT system simulation platform and
conducting theoretical analysis, the impact of resonance parameters, coupling coefficients, and
equivalent loads on the system’s output characteristics is evaluated. The variables with the most
complex impact are selected as decision variables to construct a nonlinear optimization model.

Aiming to improve the transmission efficiency of the WPT system, a nonlinear optimization strategy is
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incorporated into the genetic algorithm, and a new mutation function is designed. An optimized

design scheme for system parameters is provided using the improved genetic algorithm (IGA).

Simulation results demonstrate that the IGA achieves a system transmission efficiency of 98.34%, a

2.52% improvement over the genetic algorithm, with significantly enhanced convergence speed.

An experimental platform for the WPT system is constructed and tested, showing that the

system can maintain a power output of 300 W with an efficiency of 97. 98%. When the load

resistance ranges from 6 to 46 , the system’s transmission efficiency can be maintained above 90%.

The research findings can serve as a reference for parameter design of LCC-S type WPT systems.

Keywords: wireless power transmission; [LCC-S type; topology structure; improved genetic algorithm;

resonant parameter optimization
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Fig. 1 WPT system overall frame diagram
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Fig. 2 WPT system topology with high order compensation
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