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Abstract In underground mining detecting using the mine transient electromagnetic method
(MTEM), electromagnetic field is of whole-space distribution. Mine transient electromagnetic
inversion in whole-space is nonlinear and complicated. At present, whole-space response is
mainly obtained by the product of half-space response and the whole-space response coefficient in
conventional inversion, which makes the anomalies of roof and floor (or front and rear) overlap
together and difficult to separate, thus the resolution decreases. In this paper, particle swarm
optimization (PSO) was adopted for whole-space inversion of MTEM. Based on theoretical
analysis and standard particle swarm optimization algorithm, a new evolution formulation was
proposed to improve the optimization ability. Particle swarm optimization inversion program was

compiled based on whole-space transient electromagnetic field theory, and then the inversions of a
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complex five-layer model in whole-space were made respectively. Combined with a case of

detecting water-bearing zone of mine roadway roof and floor rock mass and fault, the results of

inversion calculation and interpretation for the surveyed data were confirmed by drilling. The

research showed that the inversion fitted well for theoretical model and the surveyed data

respectively by the improved particle swarm algorithm, the separation of the mine roof and floor

apparent resistivity anomalies was realized, and the accuracy and resolution of whole-space

transient electromagnetic detection were improved.
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Fig. 2 The contrast of PSO forward and inversion of five-layer model in whole-space

(a) The contrast of inversion results and forward results of theoretical model; (b) Fitting error of inversion.
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Table 1 PSO inversion parameters of five-layer model

in whole-space
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Fig. 3 The multi-path survey data curves
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Fig. 4 PSO inversion results of survey point No. 10
(a) Fitting response of inversion; (b) Fitting error of inversion.
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