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A Study on Improvement of the Electrical Characteristics of Highly-Hydrous Gel Phantom for Human

Body Communication
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Abstract: Human body communication (HBC) is a new communication technology which has raised expectations of
applications such as a health-care and elderly support system recently. It is important to develop experimental phantoms
emulating the electrical properties of the human body for the accurate, reproducible, and well-controlled characterization
of wearable devices. Furthermore, using real human body is very challenging and involves some ethical issues, and hence
it is desirable to experiment using appropriate phantom in order to investigate the performance of wearable devices.
Highly-hydrous gel phantom has been widely employed in the use of more than 300 MHz for its handling and trial product
is easy, however, it isn't able to simulate well the electrical characteristics of the human body in use at 30 MHz or less. In
this paper, we studied on the improvement of the electrical properties of highly-hydrous gel phantom with additional new

materials for the use at 30 MHz or less.
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Fig. 1 An Image of the Electric field distribution around the
human body for Human Body Communication
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Fig. 2 Comparison of electrical characteristics between the
literature(reference!'”) and the conventional phantom
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(b) Equivalent circuit
Fig.3 CMC : Carbon Micro Coil
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(b) Equivalent Circuit Measurement
Fig.4 Measurement System with the phantom
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Table 2 Corrective strategy of electrical property
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Fig.5 Electrical characteristics of relative permittivity of the
phantom made on an experimental basis (low frequency)
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(b) Conductivity characteristics of @, ®,
Fig.6 Electrical characteristics of conductivity of the phantom
made on an experimental basis (low frequency)
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Fig. 7 Changes in the electrical characteristics by
preparation of raw materials at 1I0MHz
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Table 3 Achievement rate for the reference value'® [%]

Relative permittivity Conductivity
©) 83.5 97.4
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