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Fig.1 The ULEM signal in the site of HD—010 coal—bed
methane well in Hudi Coal Mine
(Horizontal axis represents the depth (in m), vertical represents
relative magnitude)
a—the energy—depth curve;b— minimum curve;
c—amplitude maximum curve ;d—majority value curve;

e—median curve;f—minority value curve
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Fig.2 The ULEM signal in the site of HD—015 coal—bed
methane well in Hudi Coal Mine
Horizontal axis represents the depth (in m), vertical
represents relative magnitude
a—The energy—depth curve;b—minimum curve ;c— amplitude
maximum curve ;d—majority value curve;e— median curve;

f—minority value curve
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Fig.3 The ULEM signal in Jingyuan Beijing Hot 119 wells
(Horizontal axis represents the depth (in m),
vertical represents relative magnitude)
a—the energy—depth curve ;b—minimum curve ; c—amplitude
maximum curve ;d—majority value curve;e—median curve;

f—minority value curve
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Fig.4 The ULEM signal in Jingyuan Beijing Hot 119 wells
(Horizontal axis represents the depth (in m),
vertical represents relative magnitude)
a—he energy—depth curve ;b—minimum curve ; c—amplitude maximum
curve ;d—majority value curve;e—median curve;

f—minority value curve
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The calculation of ultra—low electromagnetic signal energy
and its geological applications

SONG Ben—gin', LI Pei—jun', QIN Qi—ming', HOU Gui—ting’
1. Institute of Remote Sensing and GIS, School of earth and Space Sciences, Peking University, Beijing 100871, China;
It P 24 Y ying
2.Department of Geology, School of earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract ; Passive ultra —low electromagnetic (ULEM) detection technique is one of the effective means for
detection of subsurface and deep geological bodies and resources. However, the curves of ULEM detection
obtained using the existing processing methods is sensitive to the noises, which could hamper the correct
interpretation of resulting detection signal curves. In this paper, the signal energy was introduced to the processing
of the detection signal. Firstly, according to the calculating principle of the signal energy, the energy value of the
ultra —low electromagnetic signal for each sampling depth was calculated, and the energy curve was then
generated. The obtained energy curve was analyzed and compared with the existing detection curves, such as the
maximum and minimum of the magnitude, for some specific applications. The experimental results showed that
compared with existing methods, the proposed signal energy method can more accurately reflect the characteristics
of the rocks. The proposed method could facilitate the geological interpretation of the resulting curves.

Key words: Signal energy ;ultra—low electromagnetic detection; Coal—bed methane
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