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Investigation of Input Impedance Characteristics of Transmitter Electrodes

for Intra-Body Communication Using Different Somatotype Arm Models
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Abstract: Intra-body communication draws attention as a promising wireless technology in order to materialize wireless
body-centric networks. An electrode in intra-body communication system is a key device since the electrodes are
analogous to antennas in airborne wireless communication system. However, the broadband input impedance characteristics
through the body surface may be changed with somatotypes. In this paper, the input impedance characteristics of the wearable
transmitter electrodes in the frequency range of 500 kHz to 1 GHz, and the electromagnetic field distributions around and inside
the human arm at the frequency of 10 MHz were investigated by using two different physique arm models. As a result, in the two
models, both magnitudes of the resistive and reactive components of the input impedance increased as frequency decreased below 200
MHz. Further, the input impedance difference between two models was less than 20 ohm in the frequency range above 10 MHz.
Moreover, the electric field distributions at 10 MHz were almost the same between two models. Therefore, stable input impedance

characteristics can be obtained at the frequency more than 10 MHz in both somatotype arm models.
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Fig. 1 Configuration of the intra-body communication system
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(c) Wearable transmitter on the forearm

Fig.2  Models for electromagnetic field analyses
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Fig.3  Input impedance characteristics
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Fig.4  Electric field distributions around and inside the
human arm
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