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Solution algorithm of apparent resistivity based on independent

variable input mode of neural network
CAO Min', QIN Shangiang*, HU Xuquan®. FU Zhihong* , WANG Haowen*

(1. Yunnan Power Grid Electric Research Institute, Kunming 650217, P.R. China;2. State Key Laboratory of
Power Transmission Equipment & System Security and New Technology - Chongging University, Chongging.,
400044, P.R. China;3. Chongqging Triloop Detection Technology Co. Ltd., Chongqing 402660, P.R. China)

Abstract: According to the relationship between the response and the independent variables in transient
electromagnetic field theory, a BP neural network with nonlinear equation model was proposed to solve the
resistivity. By constructing a single-input-single-output network structure, a neural network with current
normalized induced voltage at different time points as input and the apparent resistivity as the output was
set up to simulate the secondary eddy current curve of the transient electromagnetic field. The accuracy of
the trained network was verified by the data calculated by numerical computation, and the training
accuracies and the convergence speeds of different algorithms were compared. The effectiveness of the
proposed algorithm was verified by the experiments in an air-raid shelter in Chongqing University. The
presented solution algorithm avoids calculation of complex electromagnetic field or numerical inverse
problem, and realizes fast calculation of resistivity.
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Table 2 The convergence of different algorithms in training

AN TR I R A R 22

oE Wi T F 3 7 o) SPE BP —PIEFR L Ak HI AR % -1 5 g
50 0.216 25 0.169 03 0.057 09 0.009 638 0.019 17 0.033 48
100 0.167 08 0.137 57 0.056 08 0.007 803 0.008 96 0.021 28
200 0.113 31 0.108 67 0.054 78 0.006 234 0.007 90 0.017 11
500 0.064 71 0.067 00 0.050 80 0.002 753 0.006 63 0.010 00

1 000 0.046 12 0.050 82 0.045 29 0.002 324 0.002 71 0.006 65

22 MEMBEMITINGRERBENFIT
B2 1Y RBOR D o W45 AN BE I 5 o 0 265 1R REAR 22 5 KW R BOR 2 L IR [R] 23 28 4 B8 5 B AR i A /s
SIS BE . oh TRAIE A 4% 2 1 190 2% PR AR Rz AL A 00 L R AT R R S IR G B LA Bl
LS P AN R A BT S A5 B AR 22 I 2 P .
223 O FAR I X TR ST S A B 2505 L R 3 U2 BP R4 — 2 IR BP Bk (R R I
12 P& R,
F2 TEARTRINGHRERR

Table 3 The convergence of different implicit nodes in training
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