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Abstract

Human body communication, which utilizes our body as part of the transmission medium, is expected
to be a new transmission method for networks between wearable devices such as a body area network
(BAN). Wearable devices demand a long battery operating life, small size, and light weight. Therefore, it
is important to achieve impedance matching and improve transmissions between devices without any
additional parts such as transformers or stubs. In this study, the input impedance characteristics of transmit-
ter electrodes were investigated through a three-dimensional electromagnetic field analysis for improving
transmission characteristics between devices by impedance matching. Simulation using a detailed human
body model showed that the input impedance characteristic is different from that obtained when using a
homogenous cylinder model. Furthermore, input impedance characteristics were analyzed by substituting
the electrical properties of body tissues with those of other body tissues and air. This analysis has revealed
that skin, fat and muscle are the main body tissues that determine the input impedance characteristics of
electrodes. Moreover, we compared the electric field distribution and transmission characteristic of various
models and found that skin, fat and muscle were also the dominant body tissues that determine these
characteristics. In the transmitter configuration assumed in this study, the SAR (Specific Absorption Rate)
values inside the body were within safety standards.
Key Words: Human Body Communication, Body Area Network, Wearable, Electromagnetic Field

Analysis, Electrode, Input Impedance, Body Tissues



