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The Signal Distortion Due to the Electromagnetic Induction Inside a Cable
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Abstract : Electric cables such as multi-interphone cables and ribbon cables are commonly used for data aquisition in
the DC resistivity survey. In general, electromagnetic induction may occur in the electric cables when electric current
flows through them. In case of using multi-interphone cables in the DC resistivity survey, electromagnetic induction could
take place due to the entangled wires of the multi-interphone cables, when the current flows through them. Then, the
electromagnetic induction may cause measured DC resistivty data to be distorted. In this study, a monitoring system with
PXI (PCI Extention for Instrumentation) was constructed to examine signal distortion on the DC resistivity data, attributed
to the electromagnetic induction. Common electric cables used in the DC resistivity survey were tested to observe the
waveforms of the electric voltages. The waveforms measured were compared to examine signal distortion due to the
electromagnetic induction. The results may provide information on the resistivity data obtained using different electric
cables in the DC resistivity survey. The distortion of waveforms attributed to the electromagnetic induction was not
observed when using ribbon cables for DC resistivity data aquisition, while the distortion were observed when using multi-

interphone. Therefore, the ribbon cables provide better quality of data than other cables in the DC resistivity data
aquisition.
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Fig. 2. The commonly used cable for DC resistivity survey. (a)
Ribbon cable. (b) Multi-interphone cable.
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Table 1. Specification of A/D converter NI 4472,

# of chan. 8, simultaneously sampled Anti alias filter 400 kHz lowpass oversampling
24 bit Input configuration Unbalanced differential
102.4 kS/s down to 1.0 kS/s Analog trigger source ch [0..7] programmable
tI10V Digital trigger TTL/CMOS
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Fig. 3. Schematic diagram of field experiment system and cable
configuration.
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Fig. 4. Potential waveforms when using multi-interphone cable
alternately.
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Fig. 5. The error of between single cable and multi-interphone cab
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(b)

Fig. 6. Potential waveforms when using single cable. (a) Current
and potential electrodes are located on the same cable. (b) Current
and potential electrodes are located in the separated cable.

(b)

Fig. 7. Potential waveforms when using ribbon cable. (a) Current
and potential electrodes are located on the same ribbon cable. (b)
Current and potential electrodes are located in the separated ribbon
cable.
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Fig. 8. The error between single cable and ribbon cable.
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Fig. 9. Potential waveforms when using multi-interphone cable. (a)
Current and potential electrodes are located on the same multi-
interphone cable. (b) Current and potential electrodes are located in
the separated multi-interphone cable.
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