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A method of creating quickly an initial model in tomography inversion
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Abstract: Generally, tomography inversion generating a near surface model involves the creation of an initial
model, and then iteratively tracing rays through the model, comparing the calculated travel time to the observed
travel time, modifying the model, and repeating the process until the difference between calculated and observed
times is minimized. Therefore, quality of an initial model will affect precision of inversion, velocity of convergence
and number of iterations directly. In the paper, a near surface model is simulated, and then one initial model is cre-
ated quickly by time-term inversion method for tomography inversion. At last, through analyzing the tomography
inverting model, precision of inversion is improved, velocity of convergence is accelerated and number of iterations
is decreased.
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Fig. 2 Common model
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Fig. 3 Near surface model
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Fig. 4 First break travel time Fig. 6 First break travel time of three layers
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Fig. 5 Difference curve of first break travel time 35
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Tablel Relation of iteration number and RMSE
1 2 3 4 5 6 7 8 9 10 11 12 13
RMSE 3.06 2.37 2.04 1.85 1.68 1.54 1.43 1.34 1.27 1.21 1.15 1.11 1.07
14 15 16 17 18 19 20 21 22 23 24 25 26
RMSE 1.03 1.00 0.97 0.94 0.92 0.89 0.87 0.85 0.82 0.81 0.79 0.77 0.76
27 28 29 30 31 32 33 34 35 36 37 38 39
RMSE 0.74 0.73 0.72 0.70 0.69 0.68 0.67 0.66 0.65 0.64 0.64 0.63 0.62
40 41 42 43 44 45 46 47 48 49 50 100
RMSE 0.61 0.61 0.60 0.60 0.59 0.59 0.58 0.58 0.58 0.57 0.57 0.51
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Table 2  Statics
/ms Ims
/m /m
0 52.54 50.60 -1.94 65 41.47 41.44 -0.03
5 52.57 50.33 -2.24 70 40.26 41.03 0.77
10 52.85 50.24 -2.61 75 40.47 41.18 0.71
15 53.62 50.34 -3.28 80 41.99 41.67 -0.32
20 53.76 50.10 -3.66 85 42.09 41.78 -0.30
25 52.82 49.28 -3.54 90 41.91 42.06 0.15
30 52.39 48.46 -3.93 95 43.00 43.16 0.16
35 50.78 47.10 -3.68 100 43.27 4451 1.24
40 48.68 45.59 -3.09 105 47.91 47.18 -0.73
45 45.54 43.83 -1.71 110 49.54 48.76 -0.77
50 43.59 42.76 -0.83 115 51.30 50.11 -1.19
55 43.15 42.38 -0.77 120 50.10 50.56 0.46
60 42.48 41.96 -0.52 RMSE 2.01
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Fig. 9 Model of tomography inversion (1=100) .
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