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Application of improved complete empirical mode decomposition and FWEQO energy

to oil and gas identification in the South China sea

ZHAO Pinheng"?, ZHOU Huailai"**, WANG Yuanjun'*, WU Mengmeng'**

(1. Chengdu University of Technology,Geophysical Institute, Chengdu 610059, China;
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation , Chengdu 610059,China;
3. Key Laboratory of Earth Exploration and Information Technology of Ministry of Education
(Chengdu University of Technology), Chengdu 610059,China)

Abstract: The traditional Hilbert— Huang transform (HHT) is a time— frequency analysis method with poor recognition
accuracy and suffers from endpoint effects and modal aliasing. The improved Complete Empirical Mode Decomposition
(ICEEMD) can decompose complex seismic signals into a series of single— component signals, which can better solve the prob-
lem of modal aliasing. However, the instantaneous amplitude and instantaneous frequency extracted by the combined Hilbert
transform still have serious endpoint effects on the processing of real seismic data. FWEO(Frequency— weighted Energy Oper-
ator) is a non—negative frequency— weighted operator that combines TK energy difference algorithm and the Hilbert transform
complex analysis idea, and has higher time resolution than the Hilbert transform. However, due to the algorithm itself, the
FWEO energy can only be applied to single— component signals and not directly to complex seismic data. Therefore, this paper
combines the advantages of the improved complete empirical mode decomposition method and FWEQO energy separation algo-
rithm to extract the instantaneous amplitude and frequency information of the actual seismic records in a work zone in the South
China Sea and compares the prediction results with the logging data with good prediction agreement and high recognition accu-
racy, which proves that the method can accurately reflect the reservoir characteristics.

Keywords: FWEO energy; ICEEMD; modal aliasing; instantaneous properties; reservoir prediction



