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COMPUTING TECHNIQUES FOR GEOPHYSICAL AND GEOCHEMICAL EXPLORATION

050

tributes analysis. A new application of D-S evi-
dence theory in seismic attribute is presented.
The process of the D-S information fusion method
contains the following steps: firstly, using the
complex seismic trace analysis to extract three in-
stantaneous attributes (instantaneous amplitude,
instantaneous phase and instantaneous frequen-
cy); then, utilizing the modified D-S algorithm on
the combination of three instantaneous attributes
and getting the final result of the data fusion sys-
tem; finally, effectively combination of the useful
information of the three seismic attributes which
reflects more clear local changes of seismic signals
than single attribute. The actual example shows
D-S information fusion method brings better re-
flections on changes of seismic properties, geolog-
ical phenomenon and geological deposition.

Key words: complex seismic trace analysis; D-S
evidence theory; data fusion; seismic interpreta-
tion

WAVE EQUATION PRE-STACK DEPTH MIGRA-
TION FOR CONVERTED WAVE
LIU Qi-lin*%? (1. Post-doctor Research Worksta-
tion, SWPB SINOPEC, Chengdu 610081, China;
2. Southwest Petroleum Branch, SINOPEC,
Chengdu 610000, China; 3. Deyang Branch Insti-
tute E&P Research Institute, SWPB SINOPEC,
Deyang 618000, China). COMPUTING TECH-
NIQUES FOR GEOPHYSICAL AND GEO-
CHEMICAL EXPLORATION, 2012, 34(2):
198

Kirchhoff pre-stack time migration has being
widely used in the field of converted wave ima-
ging. This method has two advantages, high
computational efficiency and acquiring velocity
model easily. However, for the velocity discrep-
ancy between P and S wave, the images cannot
correspond to each other at temporal domain, and
Krchhoff migration cannot handle problems well,
such as multi-path, amplitude preservation. In the
paper, we introduce a converted wave migration
based on wave equation, which supposed to over-
come the shortcoming of kirchhoff time migra-
tion,
Key words: converted wave; pre-stack depth mi-
gration; migration velocity analysis

THE SELECTION OF GRIDDING METHODS
FOR POINT-BY-POINT DYNAMIC SHOT HOLE
DEPTH DESIGN
ZHANG Jian, JIANG Feng, LIU Meng-hua, et
al. (Shengli Geophysical Exploration and Devel-
opment Corp, Dongying 257100, China). COM-
PUTING TECHNIQUES FOR GEOPHYSI-
CAL AND GEOCHEMICAL EXPLORATION,
2012, 34(2). 204

With the in-depth development of seismic ex-

ploration, the requirement for seismic data acqui-
sition is high enough frequency, wide enough
band and strong enough energy of the seismic sig-
nals. The technique for design of point-by-point
dynamic shot-hole depth can help obtain satisfy-
ing seismic signals. The choice of gridding meth-
ods is very important with the satisfing shot
depth. In this paper, firstly, it referred the 12
principles of grid characteristics about Surfer and
it's the application for point-by-point dynamic
shot-hole depth design. Then the different inter-
polation methods in Surfer are used to process the
BIN12 area lithology data and compared the effect
to select the best method of gridding. Finally, the
good results is achieved in the comparative tests
of several methods of gridding for different shot
hole depth, which shows that depth of the design
is reasonable, and selected the gridding method is
better.

Key words: point-by-point dynamic depth; Surfer
8. 0; gridding; effect of comparison; Kriging

EXTRACTION OF GEOCHEMICAL MULTI-ELE-
MENT ASSOCIATIONS BASED ON ICA AND ITS
APPLICATION
WANG Wei, ZHOU Zhong-li ( Geomathmatics
Key Laboratory of Sichuan Province, Chengdu U-
niversity of Technology, Chengdu 610059, Chi-
na). COMPUTING TECHNIQUES FOR GEO-
PHYSICAL AND GEOCHEMICAL EXPLO-
RATION, 2012, 34(2). 213

Geochemical survey data is non-linear and
randomness. Although the traditional method of
identifying geochemical element associations a-
nomaly takes the randomness into account, it ig-
nores the non-linear of original data, Obviously,
it has to loose important information. Independ-
ent Component Analysis, however, not only re-
quires second-order statistics of each component
to satisfy Non-Gaussian distribution, but need to
high-order statistics are non-correlation. It seems
that this feature gives ICA a big advantage over
the traditional one for digging high correlation in-
formation. This article will launch the analysis
and evaluation of multi-element association anom-
aly by an area in Tibet 1:10,000 metrical soil da-
ta. Also, we attempt to explore new method of
processing geochemical data based on non-linear
theory.
Key words: gecchemical; non-linear; ICA

A DISCUSSION ON THE METHOD FOR LAND
QUALITY GEOCHEMICAL ASSESSMENT
BASED ON MAPGIS SPATIAL ANALYSIS MOD-
ULE

ZHANG Dan-ging', LIU Ying-ping'?, PENG
Pei-hao', et al. (1. College of Earth Sciences,
Chengdu University of Technology, Chengdu



060

ABSTRACTS

Vol. 3¢ No. 2

610059, China; 2. Sichuan Geological Survey,
Chengdu 610081, China). COMPUTING TECH-
NIQUES FOR GEOPHYSICAL AND GEO-
CHEMICAL EXPLORATION, 2012, 34(2).
217

Using agricultural geology survey data, This
paper discusses how to use the MapGIS spatial a-
nalysis module for the land quality geochemistry
assessment. Taking Land consolidation areas of
TuoJiang Village as an example, we select soil
nutrient index, soil environmental index, water
and atmospheric environment index, large crop
safety index for major evaluation indicators. U-
sing digital terrain model of MapGIS, we draws
maps in single factor and single index classifica-
tion. We use spatial analysis module of area-to-
area to analysis in multi-index and multi-factors.
Finally the map of geochemical gradation and
classification of land quality has been drawn, We
use the MapGIS spatial analysis module for the
land quality geochemistry assessment. The meth-
od is simple and practical. Assessment results ba-
sically comply with local actual condition.
Key words: MAPGIS; spatial analysis; land qual-
ity; geochemical; module

VISUALIZATION OF 1-D fSCEM FORWARD
MODELING BASED ON MATLAB AND FOR-
TRAN MIXED PROGRAMMING
LIU Jian-xin, JI Wei, LIU Ying, et al. (Central
South University, School of Geosciences and In-
fo-Physics, Changsha 410083, China). COM-
PUTING TECHNIQUES FOR GEOPHYSI-
CAL AND GEOCHEMICAL EXPLORATION,
2012, 34(2). 224

An introduction is made about Matlab and
Fortran mixed programming in fCSEM 1-D for-
ward modeling, which is visualized by building
operation interface windows. And H, could be ad-
justed to make the curve closer to the actuality.
Moreover, taking calculation of bipolar source all
time apparent resistivity as an example, the prac-
tical applicability of this method is validated.
Key words: 1-D model; forward modeling; mixed
programming; bipolar source

PROCESSING OF PLAN-PROFILE VISUALIZA-
TION BY USING MATLAB
YAO Yue'?, CHEN Hua-gen', YU Yang'. et al.
(1. State Key Laboratory of Marine Geology, Tongji
University, Shanghai 200092, China;2. School of Ar-
chitecture, Tsinghua University,Beijing 100084, Chi-
na). COMPUTING TECHNIQUES FOR GEO-
PHYSICAL AND GEOCHEMICAL EXPLORA-
TION , 2012, 34(2); 229

To improve the efficiency of drawing color
plan-profile map, this paper proposed to complete

the plan-profile map by using Matlab software to
batch process profile data obtained from cutting
contour maps on arbitrary direction in Surfer soft-
ware, through data translation, scaling and rota-
tion conversion etc. And the automatic drawing of
color plan-profile map is achieved by finding out
the position of zero-value along profile, making
the positive segment drawn with the warm color,
while the negative segment drawn with cool col-
or, so that positive and negative area can be more
obvious, Finally. by saving the results as %, bln
type file format in Surfer software, which can be
called directly in Surfer to form the base surface
map, the purpose of superimposing color plan-
profile maps on contour maps or other geographic
maps are achieved, which will facilitate the geo-
logical interpretation.

Key words: Matlab; Surfer; profile map; visual-
ization; geological interpretation

APPLICATION OF MAPGIS SPACE ANALYSIS
TO GEOLOGICAL CODING
CHANG Shu-shuai, JIANG Min-zhong, JIA
Hua-shan (Airborne Survey and Remote Sensing
center of Nuclear Industry, Shijiazhuang Hebei
050002, China). COMPUTING TECHNIQUES
FOR GEOPHYSICAL AND GEOCHEMICAL
EXPLORATION, 2012, 34(2). 234

Geological coding is a kind of number show-
ing the difference of rocks, there are many ways
in obtaining it. A function of space analysis pro-
vided by MAPGIS is applied to geological coding.
Compared with conventional manipulative input
way (input lines one by one), this method shows
more precise and effective. The method has been
used in airborne survey.
Key words: MAPGIS; space analysis; geological
coding; airborne survey

RESEARCH OF THE WAY TO IMPROVE THE
EFFICIENCY OF SEISMIC WAVEFORM DRAW-
ING
FENG Sheng-giang, ZHAO Zeng-qing, YANG
Jian, et al. (Geophysical Exploration Center,
CEA, Zhengzhou 450002, China). COMPUTING
TECHNIQUES FOR GEOPHYSICAL AND
GEOCHEMICAL EXPLORATION, 2012, 34
(2). 238

This article describes a method for improving
the efficiency of seismic waveform drawing. the
data processing and waveform drawing time have
been reduced and the efficiency of seismic wave-
form drawing has been improved through the im-
provement of reading the seismic data, processing
the seismic data and displaying the seismic data.
Key words: earthquake; drawing; memory map-
ping; Polyline; MoveTo; LineTo; data structure



