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Wireless Body Area Communication Using Magnetic Resonance Coupling
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Abstract: In this paper, a new highly efficient wireless communication link around human body using magnetic resonance
coupling was proposed and investigated. The communication between wearable devices located on forearm and upper arm,
like a wristwatch or armband, is assumed as a model for body area communication. The transmission characteristics S5,
between transmitting and receiving antennas put on forearm and upper arm, respectively, was investigated. As a result, the
body area communication using electromagnetic resonance coupling showed very stable and excellent transmission
characteristics against bending the arm, compared with those of conventional body area communication using the
electrodes in contact with the body. Moreover, the SAR of the body was less than a three-hundredth compared with the
safety limit of 2W/kg. It was confirmed that the wireless communication link using magnetic resonance coupling is useful

for body area communication.
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Fig. 1 Body Area Network using
magnetic resonance coupling
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Fig. 2 Model for electromagnetic field analyses
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Fig. 3 Input impedance characteristics of antenna coil
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Fig. 4 Transmission characteristics S5,
between antenna coils
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Fig. 5 Bent arm models with antenna coils for
electromagnetic field analyses
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Fig. 6 Transmission characteristics for several angles
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Fig. 7 Electromagnetic field distributions
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