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Abstract

In the process of inversion for the absorption coefficient of radio wave detection in inclined coal
seam working faces, the method of setting the initial field strength significantly affects the accuracy
of identifying geological anomalies. To achieve precise detection of geological anomaly zones in coal
seam working faces, this study compares the effects of parameterized and non-parameterized pro-
cessing of initial field strength values. Through numerical simulation, a typical geological model is
constructed, and the results are validated using the actual case of the 13521 working face at Gu Bei
Mine. The study uses 130 dB as the typical initial field strength value for parameterized processing
and then performs receiver field strength value absorption inversion imaging. Numerical simula-
tions and practical engineering validation show that non-parameterized processing of the absorp-
tion coefficient inversion imaging can easily produce false anomaly zones, leading to low differen-
tiation between actual anomaly zones and normal coal seam absorption coefficient values. After
parameterized processing, the absorption coefficient values of anomaly zones are significantly
higher than those of normal coal seams, allowing for precise boundary definition of anomalies. The
interpretation results are consistent with the actual geological model construction and the valida-
tion of the actual working face mining. This technology effectively overcomes the shortcomings of
traditional methods, providing a reliable solution for the precise detection of geological anomaly
zones in coal seams, and offering a geological basis for the safe and efficient production of inclined
coal seam working faces.
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Figure 1. Normal coal seam working face model with horizontal
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Figure 2. Model of faulted horizontal coal seam working faces

E 2. ZERKFRETIFERE

® I -

Figure 3. Model of horizontal coal seam working face in thin coal area
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Table 1. Model media parameters table
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Figure 4. Total field strength curve of normal coal seam
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Figure 5. Inversion map of total field strength value and absorption coefficient of horizontal coal seam
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Figure 6. Total field strength curve of faulted coal seam
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Figure 7. The inversion diagram of total field strength value and absorption coefficient with fault is shown
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Figure 8. Curve of total field strength value in thin coal area
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Figure 9. The inversion map of total field strength value absorption coefficient in thin coal area is shown
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Figure 11. Observation system
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Figure 13. Absorption coefficient inversion image
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