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chuan 610059, China; 2. Inefficient Oil and Gas Ex-
ploitation Division, Southwest Oil and Gas Company,
PetroChina, Chengdu Sichuan 610017 ,China). COM-
PUTING TECHNIQUES FOR GEOPHYSICAL AND
GEOCHEMICAL EXPLORATION, 2011, 33(2) . 111
At present, exploration activity have gone into
explored phase of lithologic hydrocarbon reservoir at
home and abroad, and oil and gas exploration of tight
carbonate or shale have showed broad potentials. The
fracture is critical hydrocarbon pore volume in this
tight reservoir. Firstly, we obtained seismic data vol-
ume of different frequency bands by using simulative
function of seismic wavelet to make wavelet transfor-
mation with 3D seismic data volume. Secondly, we
did C3 coherent transformation for 3D seismic data
volume of different frequency bands. Low-frequency
coherence data predominate the information of fault.
By contrast, radio frequency coherence data predomi-
nate the message of minor fault or fracture which is
controlled by the faults. Finally, C3 coherence data
is selectively mixed together through appropriate inter-
fusion coefficient. We acquired coherence data vol-
ume what can distinguish the development character
of fracture by high precision, which increase the ac-
curacy of fracture detection and reservoir prediction.
Key words: 3D seismic; tight reservoir; C3 coher-
ence; wavelet coherence; fracture detection

IMPLICIT FINITE-DIFFERENCE PLANE WAVE
MIGRATION IN VTI MEDIA
HAN Li, HAN Li-guo, CUI Jie, et al. ( College of
Geo-Exploration Science and Technology, Jilin Uni-
versity, Changchun 130026, China). COMPUTING
TECHNIQUES FOR GEOPHYSICAL AND GEO-
CHEMICAL EXPLORATION, 2011, 33(2) . 115
Implicit finite-difference (IFD) extrapolation op-
erator and plane wave migration in VTI media are
studied in this paper. We design VTI media IFD ex-
trapolation operator, and obtain the differential coeffi-
cients by nonlinear optimization iteration method with
Taylor expansion solution as the initial solution. We
verify the high accuracy of the operater by comparing
the dispersion curve and migration Impulse response
of the IFD extrapolation operator with the theoretical
solution. Combining the theory of plane wave migra-
tion in isotropic media with the IFD operator in VTI
media, plane wave migration are extended to VTI

fectiveness of the method and the advantage on special
steep reflectors imaging. Compared with conventional
shot-profile migration in VTI media, plane wave mi-
gration largely reduces the computation cost with the
same imaging quality, which provides a new way for
anisotropic study.

Key words: plane wave migration; VTI media migra-
tion; anisotropic migration; VTI media wave field ex-
trapolation ; implicit finite-difference operator

IMPROVING COMPUTING EFFICIENCY OF
KIRCHHOFF MIGRATION BY COMPRESS-
ING 3-D TRAVEL TIME TABLE
WANG Jun', YANG Chang-chun®, LI Bo-tao*(1. U-
niversity of Petroleum, Dong Ying 257061, China;
2. Institute of Geology and Geophysics, Chinese A-
cademy of Sciences, Beijing 100029, China). COM-
PUTING TECHNIQUES FOR GEOPHYSICAL AND
GEOCHEMICAL EXPLORATION, 2011, 33(2) . 122
Travel time of seismic waves is an important pa-
rameter of Kirchhoff migration. In process of 3-D
Kirchhoff migration, the enormous travel time table
file is frequently read, which leads to a fairly low cal-
culation efficiency. A method is proposed to improve
the computing efficiency of 3-D Kirchhoff migration by
compressing the ray tracing traveltime table: At first,
a smallest rectangle region in 3-D space with regular
grids is constructed, where all the travel time data
points are included. Then, the 3-D cubic B-spline
function is used to fit a cuboidal surface which covers
all the 3-D scattered travel time data, and the values
of the finite regular grids can be calculated using least
square method and are stored into memory in terms of
an array. Compressed sparse column method is used
to save more space. When the scattered travel time
data are needed by migration, they can be decom-
pressed by liner interpolation of 3-D B-spline func-
tion. Application to real seismic data shows that the
traveltime compression method can not only compress
travel time data with high approximate accuracy, sta-
ble calculation result, high calculation efficiency, but
also improve the numerical efficiency of Kirchhoff mi-
gration by twice because the enormous travel time ta-
ble file neednt be frequently read any more.
Key words: kirchhoff migration; computing efficien-
cy; 3-D travel time table compression

APPLICATION OF VARIANCE ANALYSIS
TECHNOLOGY IN ORGANIC REEF PREDIC-
TION

QU Da-peng, XIAO Qiu-hong, ZENG Zhen, et al.
(Research Institute of Exploration Southern Division
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