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Study on High Sensitivity Human Body Communication Based Bio-Sensor for Wireless
Control of Wearable Robot
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The purpose of this study was to control a wearable robot hand wirelessly,

and the purpose was realized by integrating a noise-resistant bio-sensor unit and a human body
communication unit. First, we elucidated the mechanism by which common-mode noise generated by an
external electromagnetic field is superimposed on the bio-sensor output signal by mode conversion
theory, and developed an automatic noise canceling circuit that can achieve 95% noise reduction.
Next, taking advantage of the characteristics of human body communication, we developed a wideband
impulse radio type human body communication module using a weak radio band of 10 to 60 MHz, and
high-speed communication of 20 Mb/s with a bit error rate of one millionth or less up to one meter
above the human body was realized. Finally, the wireless control of a myoelectric artificial hand
was experimentally demonstrated, and the usefulness of the developed technology was proved.
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Bluetooth UWB HBC
Frequency 24 GHz 3.1-10.6 Gz 10-60 MIHz
Bandwidth ~1Mllz ~ 500 MI12 ~ 50 MI1z
Transmission speed Not fast Very [ast I'ast
Transmission loss lLarge Very large Small
Transmission mechanism | Radiation Radiation  Flectric field coupling
Antenna Need Need Not need
Sharing of clectrodes Not possible  Not possible Possible

BMI
Brain Machine Interface
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