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Adaptive Quantum Genetic Inversion Algorithm for
One-Dimensional Magnetotelluric Inverse Problem

SHI Xueming, FAN Jianke; LUO Hong ming: XIAO Min, YANG Guo=shi, ZHANG Xu-hui

Institute of Geophysics & Geomatics, China University of Geosciences, Wuhan 430074, China

Abstract; This paper applied the conventional quantum genetic algorithm (QGA) to solve the nonlinear magnetotelluric inverse
problem of layered model- However; the conventional QGA shows a premature convergence problem throughout our numerical
experiments- In order to overcome the shortcoming of premature convergence, we improved the conventional QGA with auto-
matically adjusting the size of model space with different scales, and eventually developed a novel method: referred as to adap-
tive quantum genetic algorithm (AQGA): for the inversion of magnetotelluric data- The validity of AQGA method is demon-
strated by some optimization test functions and synthetic magnetotelluric models- The results show that AQGA mitigate the
premature convergence and improve the efficiency and accuracy of inverted models- The obtained models using AQGA for mag-
netotelluric field data are well agreed with geological structure, which inferred that the improved AQGA method is powerful for
the nonlinear optimization problem -
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Fig-1 Schematic map of Qubit rotation gate
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Fig-2 Schematic map of adaptive searching for model space
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Table 2 Model space and resolution for two-layer (D-type)

model
Pmin pmux Ap hmin hmax Ah
(Qem) Qem) (Qem) (m) (m) (m)
1 1 000 1 1 5000 1
1 1 000 1 — — —

®3 MEDEEERE QGA 1 AQGA FEMRELER
Table 3 Inversion results using QGA and AQGA for two-
layer (D-type) model

B O(Q em) G(Q em) hi(m)
ERoW - Eii| 100 10 2000
QGA 80 10 1967
AQGA 100 10 1992

x4 WEDREEEFMERE AQGA ERELER
Table 4 Inversion results for random gauss noised data of

two-layer model (D-type) using AQGA method

By o(Q em) (0 em) hi(m)
B SR 100.0 10.0 2000.0
0% 100. 4 10.0 1990.0
5% 100. 4 10.0 1985.3
10% 97.7 10.0 2003.3
20% 99.1 10.0 2116.1
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Table 5 Model space and resolution for four-layer model

(HK-type)
2 Buin Onax Ap min Pmax Ap
(Qem) (Qem) (Qem) (m) (m) (m)
1 1 1000 1 1 4 000 1
2 1 1 000 1 1 4 000 1
3 1 1 000 1 1 10 000 1
4 1 1 000 1 — — —

#* 6 ME HK BERAREY AQGA ERELR
Table 6 Inversion results for fourlayer model ( HK-type)
using AQGA method

e 351 02 03 04 h1 h2 h3
0~
Qem)Qem)(Qem)(Qem) (m) (m) (m)
EOoBA 100 20 300 10 600 1500 3000

AQGA 101.9 33.1 475.7 9.8 566.9 1874.0 2830.0
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Table 7 Inversion results of observed MT data using AQ-

GA method
[ [ [ h h2
2K
2 0w (Qem) (Qem) (m) (m)
AQGA 31 282 2512 134 2 336
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