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Recently, a highly efficiency mid-range wireless power transfer technology using electromagnetic resonance 

coupling was proposed, and has received much attention due to its practical range and efficiency. The 

resonance frequency of the resonators changes as the gap between the resonators change. However, when this 

technology is applied in the MHz range, the usable frequency is bounded by the Industrial, Scientific, Medical 

band. Therefore, to achieve maximum power transmission efficiency, the resonance frequency has to be fixed 

within the ISM band. In this paper, an automated Impedance Matching (IM) system is proposed to maintain 

maximum efficiency by matching the resonators. This includes achieving resonance by matching the 

resonance frequency of the resonator pair to that of the power source, and by making a sharper peak at the 

resonance frequency. The simulation and experiments verify that the IM circuit can induce resonation for 

different air gaps, improving the power efficiency. The IM circuit is also automated, to make the system more 

flexible towards varying air gaps. A high speed matching algorithm based on the Golden Section Search 

optimization technique was proposed to improve the matching speed, and study the maximum achievable 

matching speed of an IM system that automates by observing and minimizing the reflected wave at the 

transmitting side of the system.  

 

 

 

 

  


