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Fig.1 Diagram of rectangular mesh partition
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Fig.2 Sketch of straight-ray tomography inversion
in regular grids
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Fig.3 Sketch of curve-ray tomography inversion
in regular grids

WA ST BB AT LIS RIS B4 (6) .

A-S=T, (6)
Ho,A=(a,,)) yy WA RBEIERF,S=(5,), I8
B OME T=(t,), IOENBEFIHE, X+ A B
B H—KEBERAFER, 7T R A ART,SVD,SIRT,
LSQR \LSCG & o %} Hi#H 17K ## , 4 3CR A LSCG
BHEMEEGHITESN, ZBERLBEEH—
MEBGHEE S W T RBLNE T BEA Ax=b, WG H#%
bk — Ik BB/ S R (7) R .

flx)= —;—xTATAx - (A"0)"x | (7
RS Sf(x) MBI g(x) A
g(x)=Vf(x)=ATAx -A"b , (8)

XNFEEIEZTHE p ML, A

fix +1p) - f(x) = g"(¥)p + LPAAp, (9)

TEA:
Y22 | —g@p=0. (10
ZED p MBEVLYE, WIIH g(u)=0 B, H
i u A BRARE, S TFRERETFH p® ), BE
rORE—AENVHREE, KT £=0,1,2,3,-,
A x @ fENR S IETT R R p Y REH f(x) EH
£ x=xP +pV ERIR/NE, FTLIR .

x* 0 = x® 4o p® (11)

s® =AT(b - AxP) | (12)
(BT _ (k)

P (13)

Pt 3R pP KRR E, NRE p V=5 M
A
p(k+l) = g+ +ka(k) , (14)
(k+1)T 4 T (k)
B~y o (15)
R(11) ~ (15) W T LSCC BEMZIHER, X
RZBIEATIER x =0, NZEAKETH
ISCCEETEM KRB Ax A REBHARZEN
B, T RE R EERRAFERE, AR R
RA=ZTHFH TR EHEERRE A, BT EH
ERTEP I R ERS R, RR R ESE
BIERELL , SR R (8 U ok 28 3 R B P R 5 R AT
T mle
1.3 ZHEXRLIER
I 7 PR 22 4k 4 BT LU s AR PR A
BEAHEREMNESNIKfTHGE, TETF
Kirchhof FR43/2 2038 i3 i1 57 R 4312 S 90 b 7 2348 AL












<762 - W #®H 5 & & 44 3%
(3) :467-473. % ,2014,68.

(11]

[12]

[13]

[14]

[15]

L YB,L Q C,Wu Q, et al.Improved fast marching method for
higher calculation accuracy and efficiency of traveltime [ J]. Oil
Geophysical Prospecting,2016,51(3) ;467 —473.

ZRE X EE,FEE, S EFEPRENE K25 EN T
BITHE[J] MR FR ,2004,26(6) :644 - 650.

[iZ C,Liu Y L, Zhang J L, et al. Finite-difference calculate of
travaltims based on rectangular gird [ J].Acta Seismologica Sinica,
2004,26(6) :644 — 650.

WAL, WA, 48R HEE A R P R I S R T
Bk RFRA)] RS ,2006,29(3) ;245 - 250.

Pan J S,Yao Z X, Ji C.Computation method of seismic wave travel
times and rays in 2D complicated velocity models and its applica-
tion [ J].Journal of Seismology Research,2006,29(3) ;245 - 250.
Aldridge D F, Oldenbuerg D W.Two-dimensional tomographic in-
version with finite-difference traveltimes([ ] ].Journal of Seismic Ex-
ploration, 1993,2(3) :257 - 274.

HIBTR, BB EMRTT ARG J]. PEAGMAE
2 2000,33(2) 149 - 52.

Du Q Z, Hou B.Strategies of seismic wave first break travel time
calculation[ J].Journal of China University of Petroleum,2009,33
(2) .49 -52.

FRELERENEN LB EATR[D]LRE . FHK

[16]

(17]

[18]

{19]

Wang F.Research on crosshole radar traveltime tomography [ D].
Changchun Jilin University,2014 .68.

AR, R, W BB R I MR M PRk
% 1 AL, 1990:138.

Hu J H,Chen X T, Cao D X.Numerical methods[ M ].Xuzhou ; Chi-
na University of Mining and Technology Press,1990,138.

AR, IERIE, BT, B R Z PR P LSQR B Hk iR
KWL WHEHE TR ,2011,33(6) :632 - 635.

Zhang D,Qiao Y F,Jiang L S, et al.Fast implementation of LSQR
Algorithm in seismic tomography [ J].Computation Techniques for
Geophysical and Geochemical Exploration, 2011,33 (6):632 —
635.

Wi, B, KR, F. MG LR BT SR SIRT Bk
[J]RBUK 23R  FREEAR , 2009, 55(2) ;201 —205.

Yang Y,Qin K W, Zhang D, et al.Improvement of SIRT Algorithm
in near-surface seismic tomography [ J].Jounal of Wuhan Univer-
sity : Nature Science Edition,2009,55(2) :201 —205.

PR B RSN RE T EBR (D] W% K&K, 2012:
74.

Chen Z G.A study on seismic scatter wave imaging method{ D].Xi
“an ; Chang’an University ,2012:74.

Kirchhoff full plane imaging method based on Eikonal equation

ZHI Min,ZHU Jian-Gang
(Xi‘an Research Institute of China Coal Technology & Engineering Group,Xi‘an 710077, China)

Abstract; In this paper,the first arrival wave time field of imaging area is obtained by solving the Eikonal equation by using wavefront

expansion extrapolation method. The full plane migration imaging of prestack data of complex model is performed by using Kirchhoff inte-

gral migration technique.The imaging results show that the inversion method of curve ray tomography describes the anomaly velocity

body more accurately than straight ray tomography result.Better migration imaging results can be obtained by using the velocity field in-

verted by curved ray tomography.

Key words: Eikonal equation;Kirchhoff integral method ;full plane migration;curve ray tomography ;straight ray tomography
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