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Abstract

We carried out a MT survey in the Boso peninsula (Chiba, Central Japan), however, large artificial
noise was contaminated in the MT data and the resistivity and phase showed near field effect at the
frequency band below 1Hz. To avoid the local noise, we attempted to apply the independent component
analysis (ICA). ICA can be separated into all underlying sources without knowing these sources or the
way that they are mixed. In this study, we used the frequency domain ICA program (Bingham and
Hyvérinen, 2000) for complex signals to deal with the phase part. This is an extension of the FastICA
algorithm and is based on a fixed-point iteration scheme for complex valued signals.

We applied the ICA method to improve horizontal magnetic components in MT data. ICA composed of
two components both the data observed in Boso area and the noise free magnetic data observed in Kakioka
observatory was applied for each horizontal magnetic component. To work ICA effectively, we needed to
divide into several narrow frequency bands and applied the ICA at each band. After the ICA processing,
the apparent resistivity showed gentle change and the phases take non-zero values. These results

revealed that ICA has a potential to handle noisy data.
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Fig2 : Time series for 1 day data of 15 Hz sampling in site

270. Data are contaminated with heavy cultural noise.

Figl : Sites of MT survey
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Fig.3 : The process of ICA in the frequency domain
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Fig.4 : Time series of HX recorded at site 450 Fig.5 : Time series of HX recorded

and reference site (Esashi) before ICA. at site 450 after ICA.
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(d
Fig.6 The apparent resistivity and phase using data sampled 15 Hz (red) and 1 Hz

(black).(a)single processing, (b)remote reference analysis, (c)Single processing with
magnetic component at reference site and electric field at Boso site, (d)ICA processing.
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