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Abstract In order to obtain the eagic velocity of subsurface media directly , this paper derives afrequency-
domain dadic-wave finite-element leas- squares inverson method acoording to the criterion of minimizing the
midit function (the I,-norm of the data resdual s between observational data and nmodeling data) on the bassof
the frequency- domain e agic-wave finite-element nodeling equation. Thisinverdon method includes the matrix
compressonal dorage and LU decormpostion techniques to save and lve the large parse conmplex-val ued cod-
ficient metrix in frequency- domain modeling equation. Then the Levenberg-Marquard technique with an adjug-
able damping termis used to lve the inverse equation group. To sufficiently exploit subsurface geologic digri-
bution features to decrease the number of inverse unknowns, this paper introduces the regular- blocky-nodel
method into the inverdon. Being verified by numerica nodds, this inverdson method can obtain satidied re-
aults usng the shot profile contami nated with grest random noi e even up to 50 % or the initia model parame-
ters that have much difference from the origind nodel parameters, which proves the inverson is noise-res -
able and robud’ .
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Tablel The material codficients of the modd in Fig. 3

(%o, 20) Veo/(m-s™Y)  vg/(ms™Y)  p/(kg m ) a/[mé,sn-ﬂ b/[mé;-ﬂ C/[mé—:ﬂ d/[mé—:ﬂ

1 (24.5, 27.5) 2000 1200 2100 0 0 0 0
2 (26, 42) 3500 2000 2400 0.02 0.03 0.015 0.02
3 (26, 42) 3500 2000 2400 - 0.02 0.03 - 0.015 0.02
4 (26, 42) 3500 2000 2400 0.02 -0.03 0.015 -0.03
5 (26, 42) 3500 2000 2400 - 0.02 -0.03 - 0.015 -0.03
6 (24.5, 99.5) 2800 1600 2300 0 0 0 0
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Table 2 The inver s results using the original shot prdfile not contaminated with noise

witns ot s pios ) o ) [ ma] of(me) ofme] 2

1 2000 1200 2100 9.336x10° 1 -1.13x10°Y -6.818x10" 1 - 3.13x10° ¥
2 3500 2000 2400 0.02 0.03 0.015 0.02
3 3500 2000 2400 -0.02 0.03 - 0.015 0.02 2.802%10° ¥
4 3500 2000 2400 0.02 -0.03 0.015 -0.03
5 3500 2000 2400 -0.02 -0.03 - 0.015 -0.03
6 2800 1600 2300 4.921%x10°% -6.25x10°% 5538x10°% -2405x10° 8
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50 %

Table 3 The inver s results using the original shot prdfile contaminated with 50 % random noise
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