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Abstract: For the multi-input wireless charging system, the misalignment between the transmitting coils and
the receiving coil will cause the mutual inductance sharply to decrease, which in turn will reduce the transmission
efficiency. In order to improve the efficiency of the multiple-input system, the relationship between the relative
positions of the multiple transmitting coils and the output power was analyzed to find out the conditions for abtaining
the maximum power output, initially. Then, a new type of electromagnetic metamaterial with broadside coupled
square-split resonators was designed to enhance the electromagnetic wave to improve the effectively without
changing the transmission system itself. At last, an experimental verification platform was constructed. The results
of the experiment confirme that two-transmitters system can improve efficiency about 15%, and efficiency is the
highest about 41.4% when angle of transmitters and receiver is 40°, and addition of metamaterial can improve the
efficiency by 20%, three metamaterials resulted in a higher improvement up to 36%.
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