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(A Study on the Electrical Difference for The Limbs
and Thoracic Impedance using Real-Time
Bio—impedance Measurement System)
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Abstract Bio-impedance measurement system(BMS) is non-invasive and easy to implement
a measurement method that allows determining the water content of a patient. The
measurement conditions, the hardware specifications and the configurations of BMS devices
must be well chosen in order to get correct and reproducible results. BMS was then
conducted for the limbs and the thoracic using a lock-in amplifier and LabView control
system with a frequency range of 1kiz—100kz. From both the measurement data and the
simulation results, we verified that the parameters in the proposed equivalent model and the
trend of impedance variation according to the multi-frequency of applied current source are
similar to those of human body. We believe that the real-time BMS developed in this study
i1s highly reliable and applicable to the research on the clinical characteristics of the human
being’s impedance.

Key Words : Real-time Bio-impedance Measurement System(BMS); non-invasive; lock-in
amplifier; LabView control system; limbs; thoracic
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Bioimpedance parameters
measurement
positions Re(Q) Rn(Q) | Ri(Q) | Culu)
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Resistance
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70kHz | 40.4+2.78 | 70kHz 13.32£2.1
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Hz Q Hz Q
1kHz -40.6+4.3 | 1kHz -6.2£1.3
30kHz -25.9+4.4 | 30kHz -9.9+2.2
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