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Structuring velocity model of microseism based on genetic algorithm
and Levenberg-Marquardt algorithm

SUN Jiaqun ZENG Xiao—=xian
College of Instrument Science and Elecirical Engineering  Jilin University ~Changchun 130026  China

Abstract: To achieve the goal of correcting velocity models when the perforation time is unknown we pro—
posed a method that uses genetic algorithm to get eligible starter and uses Levenberg-Marquardt algorithm to lock
optimal solution for constructing velocity model. Through numerical examples on a six layered model with different
quantity detectors under mine we found that the more the number of receivers the higher the accuracy of construc—
ted velocity model. When the number of receivers reaches 20  the error is about 13.4 x 10 *. And the error of
constructed velocity models reduces when we increase the receiver number. When we increase the number of re—
ceivers in fifth layer from 1 to 3 the precision improved 9. 1 x 10 °  and the distance of inversed source location
and real source location is 10 m  which demonstrates that our method can construct good velocity model when the
perforation time is unknown.
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Fig.1 Forward algorithm flowchart of simulating microseism velocity models
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Table 1 Parameters for assumed models

/m p /mes”!
1 0 ~100 1200
2 100 ~250 1 600
3 250 ~350 2 200
4 350 ~600 2 600
5 600 ~ 800 3 000
6 800 ~1 100 3200
W N
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Fig.2 Models for ray tracing
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Fig.3 Waveform image of 10 receivers
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Fig. 4 Inverted velocity models for 10 detectors against
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Fig. 6 Inverted source location against actual source lo—

cation

s00l TUTTAR SRR R R

400

600

B/ m

800

1000

1200

1400 1 1 1 | J
1000 1500 2000 2500 3000 3500

M/ mes™

7 20
Fig.7 Inverted velocity models for 20 detectors against
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