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Abstract

The Euler deconvolution method, as a prior-information-free automatic potential field inversion
technique, has been widely applied in source body positioning and boundary identification due to
its computational efficiency and broad applicability. However, issues such as spurious solutions
caused by noise interference (e.g., high-frequency noise deflecting inversion results from true field
sources) and complex source coupling effects (e.g., multi-scale anomaly superposition reducing in-
version accuracy) significantly limit its application in detailed deep structural analysis. To address
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these shortcomings, this paper proposes a “wavelet multiscale analysis + Euler deconvolution joint
inversion” framework, verifying its technical advantages through theoretical modeling, compara-
tive experiments, and practical applications, and ultimately delineating 8 major faults in the north-
ern Songliao Basin. This provides a novel technical approach for fault mapping in complex geologi-
cal regions.
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Algorithm1. Step inversion algorithm
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Table 2. Cuboid model information
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Figure 1. Map of Cuboid model location
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Figure 3. Map of Euler deconvolution
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Figure 4. Map of Euler deconvolution for added noise
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Figure 5. Map of Euler deconvolution for denoised
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4 (200, 300, 150) 80 0.5
5 (500, 200, 300) 65 0.5
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