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Development of Two Dimensional Block Recognition Device using
Electromagnetic Induction Method for Early Childhood Education
Teaching Aids
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Abstract In educational teaching aids that use conventional optical methods for young children,
operation errors occur due to problems such as the reflective surface of a block changing color over
time and the amount of reflected light changing due to contamination. If the protective transparent
window is contaminated with liquids or beverages, frequent errors may occur due to changes in the
amount of light, or operating errors occur due to external direct light such as that from the sun or
lighting. In order to overcome these problems, an electromagnetic induction method is proposed to
replace the infrared receiving/transmitting sensor in an existing optical method. To realize the operation
of the proposed system, transmitting coils were arranged in a grid and used to transmit electromagnetic
induction signals wirelessly to receiving resonant coils that are located in a block case. The charged
energy is then transmitted. A two-dimensional block recognition device that recognizes the presence of
a block and its type was produced using a wirelessly transmitted signal that is radiated and measured
by a coil. From experiments, we confirmed that we could reliably distinguish a block's presence and
position and the resonance frequency of a receiving resonant coil, which was mounted inside a block
with 3x3 resonant receiving coils.

Keywords : Electromagnetic Induction, Receiving Resonant Coil, Resonant Frequency, LC Resonance,
Excitation Region, Response Region
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Fig. 1. Educational teaching tool using optical
method[2]
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Fig. 2. Cross section of the optical method product
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Fig. 3. The principle of wireless recognition using
electromagnetic induction method
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Fig. 4. Excitation region and Response region
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Fig. 11. Configuration of wireless recognition system
using electromagnetic induction method.
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