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Coherence analysis for multi-frequency induced polarization
signal processing in strong interference environment

LIU Wei-giang" %, CHEN Ru-jun'?

(1. School of Geoscience and Info-physics Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Ore Forecast, Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: Data processing in strong interference environment was investigated and coherence analysis was applied to do
it. The coherence of potential difference and transmitting current for each period is relative to the data quality and the
signal-to-noise ratio (SNR). SNR of data with coherence more than 0.5 can be high enough, which can be used for the
subsequent data processing and resistivity calculation. In contrast, SNR of data with coherence less than 0.5 even close to
0 can be low and the IP signal is submerged by noise, which cannot be used for subsequent data processing. The
effectiveness of our processing approach was demonstrated by showing examples of a data acquired in Gansu Province,
Baiyin was demonstrated. The threshold is set and the observation data of high quality can be extracted to obtain more
accurate calculation results of complex resistivity spectrum. For the survey point with strong interference, The error of
complex resistivity phase is reduced from 1000 m/r to 150 m/r and error of complex resistivity phase at high frequency is
reduced to 40 m/r. The error of complex resistivity amplitude is reduced from 100% to 10% approximately. This method
is effective.

Key words: m-sequence multi-frequency induced polarization method; noise suppression; complex resistivity; coherence

analysis; threshold
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