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Fault identification technology of ant attribute optimization
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Abstract: In the field of seismic geological exploration, the ant attributes is more and more widely used for rapid
identification of fault system, and in the process of practical application, ant attributes based on 3D seismic data
extraction are displayed either along strata slice(plan) or in section, the features of fault system and distribution
characteristics of seismic events is not corresponding to the actual situation, the application effect is poorer, fault
interpretation work is given priority to with manual interpretation backbone profile, unable to realize fault auto-
matic tracking. In view of this widespread situation, this paper studies and analyzes the actual data and finds that
simply extracting the attribute of ant body for fault interpretation cannot ensure the accuracy of fault identification.
Therefore, a set of techniques for rapid fault identification of ant body was developed. First of all, according to the
geological target optimization of ant attribute of termination criteria, application of the thin ant body of binarization
technology makes the ant pheromone focus and converge, and then the fault surface and angle were analyzed by
automatic fault separation, the rule of fault surface and the relationship between fault surfaces were effectively
generated and defined, the final use of 3D visualization plane-solid simultaneous interpretation technology deter-
mined directly the rationality of the spatial distribution of fault system in the study area, sections were carefully
edited and adjusted refiningly, fault edge was extracted automatically according to the needed intervals, so as to
realize the automatic tracking of fault interpretation. Through the application of this series of techniques, good re-
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sults have been achieved in the identification of fault systems in the study area, especially in the rapid automatic
tracking of large-scale faults, and the framework for fault interpretation in the study area has been quickly and ac-

curately established. The application of ant attributes to fault identification is a series of techniques. It is the key to

test and optimize the calculation parameters using typical profiles. In order to obtain effective fault recognition re-

sults, the ant attributes in the whole area were calculated in accordance with this idea.

Keywords: ant body; coherence; variance; termination criteria; thin ant body; fault identification

1 AERE

20 90

U-21 1 C. Parmee ¥

Marco Dorigo

Ant-Q 4 -
(MAX-MIN Ant System, MMAS)®!  AS -
ASrank!® (Multi Colony Ant Algo-
rithms MCAS)! 2002 S. Pedersen ¥
D. C. Sun
1 A. Agrawil'”
Sobel
[11]
agent
[12]
[13]
[14]
[15]
[16] 1.1
[17]
[18] [19]
¢ G
«C )
1.2

GeoEast

nxn

et B (1)

WXwW



% 47 %

- 176 - B H 35 B 35
@ T(l ) _ T(i,j) + AT(i,j)’ lf T(i,j) +Ar(i,j) < Tmax (7)
() Gx(x,y) O otherwise
Gy (x’y) T Tmax AT(iJ)
T |0I(x,y) OI(x,y (i)
G, (%.2),G, (x.y)] = éx ), éy ) ) .
Kez) At = ;AT(L NG (8)
® 0 m N
T w ” 8I(x,y) 8I(x,y) ! k
[GBx’ GBy] = !Z x:lz y=1 Ox ’ 8_)/ (3)
@ ) Az (k) = cL(k) ©)
G c L(k) k
—tanl[ By] Gy, >0
1 Bx
0= ETC+ GB (4)
—tanl[—y +r Gy <0
Bx
1.3
7
1
4
2 NMAXBIS
St Step abnormal/Step-
total>St St
St
R
(iy) ER 2.1
. (i )" - (1 )"
PG, j)= (5)
Yo @) O, v)”
ek 1 4 B C D
w(iy) n@y)  wuy) n(u,v) (1)
(u,v) o I3 ==
300 400 500 600
n@, j)=1-c(,)) (6)
) ) (©) )
%
1.4
(i) 1

(7)

Fig.1 3D seismic profile of the main seismic survey line in
the study area
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Fig.2 Profile comparison of termination criteria value test result of ant body
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Fig.4 Stratal slice of thin ant body
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Fig.3 Profile of thin ant body
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Fig.6  Profile and plan comparison of automatic extraction of fault segment
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