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Curvature attribute based on dip scan with eccentric window

YIN Xing-Yao, GAO Jing-Hua, ZONG Zhao-Yun

School of Geosciences s China University of Petroleum (Hua Dong), Qingdao 266555, China

Abstract  Volume curvature attribute has formed an integral part of seismic interpretation
projects because of its efficient utility in detecting seismic discontinuity, seismic curve, especially
in predicting fracture reservoir. So it's necessary to enhance the accuracy of curvature attribute
calculation. The key technique is to estimate dip vector exactly and subtly. This paper presents
an eccentric window scan method. It involves four eccentric lateral windows and five vertical
slipping windows. Then the least square method is used to interpolate accurate dip value. The
eccentric scan method avoids ignoring detailed information and the heavy impact of noise. In
addition, we use a median filter to dip data so as to remove some noise while preserving the
details. Curvature attribute calculated with the dip data scanned from this eccentric window
proves a better effect in faults or other geological structure recognition. Meanwhile the signal to
noise ratio is increased compared with multi window scan method.
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by multi window style (in the direction of the arrow)
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Fig. 2 The spatial distribution (a) and time distribution (b) of eccentric window
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Fig. 3

The semblance scanning of a fault model

(a) Seismic profile of fault model; (b) Semblance scanned by multi window; (¢) Semblance scanned by eccentric window.



3416 H Bk ¥ B % R (Chinese J. Geophys. ) 57

Al 50 R ST RS EE 3 PR D AR B AP D 2 A 7R
TS A 1) [] EF T A5 200 9 R DU (L AR 2 A L 8
WP A 280 4 A1 194 1 0 AR A Ay 2 5 42 3 [ A Bl
TR B PRI T T o X B A AR 41 4 B S8R O
FAUSGHEREEic)

AR R 7 1 P A% U 1 W O 1 3 ]
B 7 300 0 A% BT S A BT R 3 1 i B 2 7
2 T A 4 Fil IR B85 14 00 9 L — B 30 25 aH.
A LA 20 00K B A » X T RLABE 5 R 1 B )22 T LA
FHE L EU 200N B0 12 DU 22 T 7 I BE A8
PRAE 31 005 1 12 6 A TR0 e 2 00 ) 19 A 7 = 41l
A AR . FAT] T8 A B A A T R R R AT
LA - 2 83 S 4 A 0P )2 19 AR T{EAEO. 85
Zr A T O A N = B AR T ELAE 0. 65 A2 L AE
R R AP FATT A B A 38 5 14 3t 75 AR D R
U A e TR AT 0 T A B A M R AR AR 22 1Y
AL

BT TIE TR0 B B AR L BT ik

JETIAY T X 56 B VORI 70
5 FLPRTORHINIA

5.1 {fifEas

T T ERCHE DX B (Y BEORL AT SE BRI IE. B 4a JEOR
T — ML KE /DR &R AE —
SEAH /N R R 1A O ) 22 R RSO B AT
FHALE T H . 13 2045 R an &l 4.

Wl da S 152 HITA B 4b,de 4302 2 5 AES L
B A5 . 573k BT A B 2 A — /N B
JERE R 28 AR E A XA /N 3
I HAE (] il 2% L 0 b 7 52 W 75 52 e LL 0™ L B
A T A AR AP H A Ak % 4 0N T )2 T R AL
VT AR A 1 32 M Y R A /N AR BT B0
WM ERMGERL R T2E M. N HE
HR/NE B O 2 H R TE— R & )5 1Y i
i H TP A 88UME 5 R KT R A BT o 1 B Y

(2)

# | Amplitude
+

| , 0 N
‘fv ’ X w! M“""
o Ll Naell iy 1 | B8

High

Low

B4 AN [l 4 305 S0 A A DL )
Ca) JEU MR A T 5 () 2 B 4340 5 (o) B0 3 130

Fig. 4 The semblance section scanned through different windows

(a) Original seismic section; (b) The semblance profile scanned by multi window;

() The semblance profile scanned by eccentric window.
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Fig. 5 The apparent dip of inline and crossline direction

(a) Original seismic profile; (b) Amplitude slice at time 0. 07 ms; (c¢) Apparent dip p of inline direction scanned by multi window; (d)
Apparent dip g of crossline direction scanned by multi window; (e) Apparent dip p of inline direction scanned by eccentric window; (f)

Apparent dip g of crossline direction scanned by eccentric window.
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Fig. 6 Comparation of dip verctor before (a) and after (b) median filtering
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Fig. 7 Curvature attribute calculated from dip verctor before (a) and after (b) median filtering
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Fig. 8 Curvature attribute based on different scanning style

(a) K, attribute calculated from multi window dip scanning style; (b) K attribute calculated from eccentric window dip scanning style;

(¢) K, attribute calculated from multi window dip scanning style; (d) K, attribute calculated from eccentric window dip scanning style.
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