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Abstract A two-dimensional block-recognizing device using an electromagnetic induction method was
developed as an educational teaching tool for children. It emits electromagnetic induction signals
sequentially from transmission coils arranged at regular intervals in a grid. Energy is wirelessly
transferred to a receiving resonant coil composed of LC resonant circuits located in the block case, the
charged energy is radiated back to the transmitting coil, and the signal strength is measured. A new
electromagnetic induction-type two-dimensional block recognizing device was developed to recognize
the presence and type of a block from the measured signal after an AC signal is input at a predetermined
resonant frequency. For stable operation of this system, the receiving resonant coils in a block have to
be manufactured according to a predesigned resonant frequency. However, when manufacturing various
receiving resonance coils in large quantities, defects in the resonance characteristics of the receiving
resonance coil may occur due to surface mounting errors, defective parts, etc. Therefore, a system is
required for measuring the performance of the receiving resonance coil and inspecting defective
products. In this study, an inspection system was developed to determine defects by measuring the
frequency response function of the receiving resonant coil.
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Fig. 2. The principle of wireless recognition using
electromagnetic induction method
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Fig. 5. The process of determining the resonant
frequency of the receiving resonant coil
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Fig. 6. System configuration of the electromagnetic
induction based 2D block recognition system
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Fig. 7. Examples of receiving resonant coil combination
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