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Abstract

Transient electromagnetic methods can provide predictions and assessments for shallow geologi-
cal hazards that compromise transmission projects. The electromagnetic noise of the power net-
work causes interference to the transient electromagnetic signal, which reduces the reliability of
the detection signal. In this paper, according to the characteristics of electromagnetic noise in the
power grid, a solution is proposed to suppress the power frequency noise by using the superposi-
tion sampling method. According to the sampling characteristics of transient electromagnetic sig-
nals, the traditional superposition sampling method is improved and the noise suppression capa-
bility of the method is improved. The experiment proves the noise suppression effect of the pro-
posed scheme.
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Figure 1. Power frequency and harmonic noise of Substation
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Figure 2. Influence of power frequency and its harmonic on TEM signal
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Figure 3. Suppression effect of superposition sampling method on power frequency noise
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Figure 4. Schematic diagram of bipolar current transmission waveform
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Figure 5. Effects comparison of two superposition processing methods on harmonics
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Figure 6. Schematic diagram of transient electromagnetic detection model
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Figure 7. Comparison of denoising effects, (a) before; (b) after
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