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Abstract: The traditional method of controlled source audio frequency magnetotelluric (CSAMT) in-
version is linear or locally linear, and most of them depend on the initial model. The genetic algorithm is
applied to the CSAMT inversion because it does not depend on the initial model. However, the standard
genetic algorithm has some problems such as premature convergence and local convergence. The standard
genetic algorithm was improved, and the selection operator based on the ranking method and the optimal
reservation strategy was used to enhance the diversity of the population and to ensure its convergence; The
crossover operator, which is based on the combination of the father and son competition strategy and the a-
daptive probability method, can prevent the good parent from being eliminated, and has the adaptability.
The simulation results show that the improved genetic algorithm is better than the standard genetic algo-

rithm in the one-dimensional inversion of CSAMT. The inversion of the measured data is consistent with
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the geological data, which proves the adaptability of the improved genetic algorithm.

Key words: controlled source audio-frequency magnetotellurics (CSAMT) ; inversion; modified genetic

algorithm
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Fig. 1 Uniform horizontal layer

underground medium model
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Fig. 2 Improved genetic algorithm for basic flowcharts
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Tab.1 SGA inversion results of G section
e B M M TR1 X2 FR3S KK KRS TR
h /m 50 1~100 7 60. 2 58.7 27.5 44.6 55.5 52.5
o1 /(Q » m) 50 1~100 7 50.9 50.9 40.7 48.5 51.6 50.1
rhez/ (Q + m) 100 1~200 9 102.0 100. 0 100. 0 82.5 100. 0 82.5
2 GHRUEER IGA REER
Tab.2 IGA inversion results of G section
28 TR 3t [ [A'e 1 S 2 S5 3 S 4 SE S S 6
h/m 50 1~100 7 51.7 50.9 47.0 50. 1 51.7 50. 1
o1 /(Q * m) 50 1~100 7 48. 6 50.1 48.6 49. 3 48.5 49.4
02/ (Q * m) 100 1~200 9 97.8 100. 1 100. 1 99.3 97.7 97.6
®3 GHEEER SGARER
Tab.3 SGA error rate of G section
ZH SLE 1 L2 L3 SLE 4 LS5 L5 6 KRB L
h /m 20. 4% 17.4% 45% 10.8% 11.0% 5.0% 18.3%
o1/ (Q+ m) 1.8% 1.8% 18.6% 3.0% 3.2% 0.1% 1.8%
02/ (Q + m) 2.0% 0 0 17.5% 0 17.5% 6.2%
BRI R 8.1% 6.4% 21.2% 10.4% 4.7% 7.5% 9.8%
x4 GEMEER IGARER
Tab. 4 IGA error rate of G section
h/m 3.4% 1.8% 6% 0.2% 3.4% 0.2% 2.5%
o1/ (Q + m) 2.8% 0.2% 2.8% 1.4% 3.0% 1.2% 1.9%
02/ (Q * m) 2.2% 0.1% 0.1% 0.7% 2.3% 2.4% 1.3%
R AR 2.8% 0.7% 3.0% 0.8% 2.9% 1.7% 1.9%
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Tab.5 SGA inversion results of D section

S8 BT ¥ Fl f % SEH 1 S 2 S 3 SEE 4 LS S 6
h /m 50 1~100 7 50.1 53.2 25.2 34.5 70. 4 45.4
01/(Q + m) 100 1~200 8 87.6 107.1 151.6 114.6 85.3 102.5
02/ (Q + m) 50 1~100 7 50. 1 47.8 51.7 47.0 48.5 50. 1
F6 DIWHEIGA RELR
Tab. 6 IGA inversion results of D section
S8 FEAY 3t P SCHG 1 S 2 S5 3 LI 4 SEE S SLHG 6
h/m 50 1~100 7 53.2 48. 6 49. 3 47.0 50.1 48.5
01/(Q + m) 100 1~100 8 97.8 100. 9 100. 1 102.5 100. 1 100. 9
02 /(Q + m) 50 1~200 7 50.1 50.1 50.1 50.1 50.1 50.1
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Tab.7 Inversion results of A section
28 T2 10 [ (& SGA &% SGARZHR/Y  1GA 4 IGA R/ %
hi/m 50 1~100 7 58.7 17.4 49,3 1.4
hy/m 50 1~200 7 28.3 43.4 63.4 26. 8
o1/ (Q * m) 20 1~100 7 21.3 6.5 19.7 1.5
pz/(Q- m) 80 1~200 7 170. 2 112.7 84.4 5.5
03/ (Q+ m) 100 1~200 7 98. 1 1.9 99.7 0.3
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Tab.8 Inversion results of Q section
ZH Foi 18R TR A SGA R SGAIRZER/Y  AGAHHR AGARER/Y
h1/m 50 1~100 6 57.9 30. 7 46.5 7.0
hy/m 50 1~100 6 40.0 20. 8 47.0 6.0
o1/(Q + m) 200 1~400 8 182.3 21. 4 187.0 6.5
pz/(ﬁ' m) 100 1~300 7 124. 8 41.1 110. 7 10.7
03/ (Q * m) 50 1~100 6 47.8 2.0 49. 3 1.4
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Fig. 3 SGA inversion results of A type section
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Fig. 5 Inversion results of field data
from a survey line in Dongjing City
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