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Abstract
will lead to huge dataset. The classical first arrival time tomography algorithms are not suit for processing huge

The development of 3D land seismic data acquisition in the direction of wide azimuth and high density

seismic dataset due to very high memory request and computing time cost. In order to solve this problem, the
authors develop an optimal mathematical formula from the classical first break travel time tomography method to
avoid the memory occupation that required by Frechet derivative matrix and Hessian matrix, and reduce the time
cost of computing Hessian matrix inversion. This method can efficiently solve the tomography inversion problem
for huge datasets. It is suitable for huge and high-density land seismic exploration, and not affect the dataset and
model accuracy. It is easy for parallel processing. Both the model and real data examples confirm the effectiveness
of this method. It can provide reliable tomographic results for static correction when the first breaks reaches a
certain amount.
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Verification of simplifying inversion algorithm to Hessian matrix

SR BEXTE R R R, nTREA T A T R
15, F-ahga PO FE B R B R A A . A,
X i A A0 R >4 ) T A B 0 D 7 M R T
R B Sl AR BRI, AT AR Ak L e
My R ZE O A SR AR UL EE I A 14 T
1027 ) | EE st AR A

2) ST AU A BE (1S BRI . ) R RO
i, SCBOSCS T A9 IEARUR A o AR SR BT
R BAJZREEH, SR 5 R IE (9 = AR A 2



T RBUE B R W) 2 )E BB Rk

F1 WTRBEXMINEEGAVZEHENEERRIM

Table 1 Accuracy varies with the number of first arrivals for the same size model
FEE ARG S R/ Hinv_accu 5 Hinv_sim X2 — R I R SpULyE] S =R7S P A8 336 R A AR
PR BLEE L] /% WELINLE %
1 200 90x90 0.7594 0.2406 0.5091 99.72 89.65
2 500 90x90 0.9145 0.0855 0.1995 99.70 98.28
3 2000 90x90 0.9780 0.0220 0.0790 99.05 99.87
4 5000 90x90 0.9912 0.0088 0.0534 96.81 99.97
5 8000 90x90 0.9943 0.0057 0.0472 95.06 99.99
6 14000 90x90 0.9969 0.0031 0.0423 89.59 99.99
7 20000 90x90 0.9979 0.0021 0.0406 90.90 100.00
8 100000 90x90 0.9996 0.0004 0.0372 74.67 100.00
9 200000 90x90 0.9998 0.0002 0.0368 65.44 100.00
10 300000 90x90 0.9999 0.0001 0.0366 64.82 100.00
11 400000 90x90 0.9999 0.0001 0.0366 62.60 100.00
13 500000 90x90 0.9999 0.0001 0.0365 63.85 100.00
14 600000 90x90 0.9999 0.0001 0.0365 62.67 100.00
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