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Rejecting Interference in Electrical Impedance -Measurements
by Using Spread Spectrum Technique
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(In-Duk Hwang * Hyun-Kag Kang)

Abstract - When we measure electrical impedance of a

small object, such as an electronic component, external

interference or jamming signal can be rejected by shielding the object. However, when we measure impedance of a large
object, such as a human body, shielding is not easy and severe error due to the external interference could be
introduced. In this paper, spread spectrum technique applicable to bioimpedance measurements for rejecting external
interference without shielding is introduced. The improvement in signal-to-jamming ratio by the spread 'spectrum

technique was experimentally confirmed.
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Fig. 1 Block diagram of the impedance measurement. a)
in oonventional and b) in spread spectrum impedance
measurements
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Fig. 2 Waveforms a) in conventional and b) in spread
spectrum impedance measurements
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Fig. 4 Output voltages measured a) in conventional mode,
and b) in SS mode (f,-=74.5kHZ, fo=74kz, f =100Hz,

and f,=37kk)
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Table 1 Jamming frequency and SJR improvement (f,=74
kiz, f,=100Hz, and f,=37kiz)

A A% | NS BATA S | A=R A | SR, — SIR,,,
[k] SIR,[4B] | S/ [dB] (48]
741 33.98 592 28.06
74.2 36.31 9.68 26.63
745 38.40 16.61 21.79
75.0 37.24 22.36 14.88
76.0 33.49 28.23 5.26
78.0 24.27 34.27 -10.0
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