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Phase tomography technology of tunnel radio wave perspective
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Abstract: Based on Maxwell's equations, the wave equation of plane electromagnetic wave was derived. Phase produces
a certain lag when electromagnetic waves propagate in coal seam. Phase difference of tunnel radio waves perspective
between transmitting and receiving point changes when the phase coefficients of anomalous body and coal seam are
different, and it becomes the foundation of phase parameter tomography of anomalies. FDTD algorithm was calculated
for two geoelectric model forward modeling containing collapse column and igneous intrusions. The results show that the
anomalous body in coal seam changes the phase difference between the launch point and the receiving point and the
effect of phase difference varies with abnormal body size, resistivity and dielectric constant. The inversion of phase
coefficient of collapse column and igneous intrusions was calculated using algebraic reconstruction technique and the
geological abnormal body position matches the actual location of the model. The phase coefficients are different because
the electromagnetic parameters of the abnormal are different. The phase coefficient tomography can be used to inverse
the geological anomaly within the face body.
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Fig. 1 Electromagnetic phase contour map at 200 time step
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Fig. 2 Electromagnetic wave phase contour map at 300 time

step
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Table 1 Phase difference between returning airway receiver

points and entering airway emission point

Emission Reciver Phase |Emission Reciver  Phase
point point difference| point point  difference
0 14.14 11 18.90
1 13.45 12 17.60
2 12.81 13 16.50
3 12.21 14 10.78
10 4 11.67 10 15 11.18
5 11.18 16 11.67
6 10.78 17 12.21
7 16.50 18 12.81
8 17.50 19 13.45
9 18.90 20 14.14
10 19.40
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Fig. 5 Collapse column phase coefficient tomography
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Table 2 Phase difference between returning airway receiver

points and entering airway emission point

Emission Reciver Phase |Emission Reciver  Phase
point point difference| point point difference
0 14.26 11 11.38
1 13.62 12 11.67
2 13.14 13 11.84
3 12.71 14 12.20
10 4 12.47 10 15 12.28
5 12.28 16 12.47
6 12.20 17 12.71
7 11.84 18 13.14
8 11.57 19 13.62
9 11.38 20 14.28
10 11.33
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Fig. 7 Igneous intrusions area phase coefficient tomography
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