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Seismic instantaneous attribute extraction based
on empirical mode decomposition

CHEN Lin"*, SONG Hai-bin'

(1. Key Laboratory of the Earth’s Deep Interior, Institute of Geology and Geophysics, Chinese Academy of Sciences ,
Beijing 100029, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract The seismic attributes from the traditional complex seismic trace method are lack of clear physical meaning
and sensitive to noise. A new method of extracting seismic instantaneous attributes based on empirical mode decompo-
sition is discussed in this paper. Seismic instantaneous attributes on different scales are gained and the instantaneous
frequency accords with seismic dominant frequency well. The new method for seismic attributes is applied to marine
seismic data and exhibits good performance.

Keywords seismic instantaneous attributes, empirical mode decomposition. instantaneous frequency

1 T A
o 3 Y TS

|

W I Ja P B B O R A LT Ok

5 7% B 2R T W P g 4R R AT oy H

9 5 S Wk I s Ak o 2 45 i O5F 4% R I A 2 0 I
N30 A0 55 = I J A1) A (U] LA E 4 R BF 5 L BR A
Jo A R 3 e P 25 T T & 3 T LS A Jo Y i 5 PR 1
EZHCY M RAE SR B A 2RO W
2 1946 47 Gabor $& ity 1 % A7 £ 5 % . R d i
Hilbert 28 14 3 52 5 5 5K WUk i Ja 1k 9 O 151
1979 4F Taner &5 1 YW M BT 5 5 05 1 3 &2 3 7=
TE SRATHBE I g 1 5 T T i T s P ) TR 7 R A
B R . Taner 58 AW TAE SR T AMTHBESE
W52 R VR A V. B IS - Robertson 48 A\ ff &2 3 72 1E
07 8 R R B Barnes (19 TAESE — 25 i 3h

WmBEH 2008-03-10; f&EHHE 2008-05-20.

LA B o7 RS Ll P T o PR A R TR
S AIT /0N DB SR M R A 5 IR I U R i O R BARAR TS
X e Hilbert A2 46 M P - i Lo 8¢ 0% A6 1)

A ROR AR P T A H R R
F52 bl Hilbert A8 #OR BUI A5 5 BE I s
‘@#%Xﬂﬂﬂ EReR LR NOEZEL S-S O ¥ RS
3 F BRI E SR SO AR g L LS bR

{558 &AM, Hilbert A% # X} M 75 AR &8k, U0
Tl R S AR A e, Nl S

FROB 1) 385 4% o 2 B M 7R 5 5 BE B )& M. Huang T
1998 AE4- T — BT 19 4r AT dE AR AR R 5 5 1)
Ji % — Hilbert-Huang A8 460, 1% Jy 1 3 20 28 50 452
O EAGAT 5 o0 1 0 A R A [ 5 B2 R B =2 F L 5

HEWH T EBSEMINE N TS A EE N W BE (KZCX3-SW-224, KZCX3-SW-19) Fl [F & & & &6l 7F 58 & JB W % wi 8

(2007CBA411704) ¥E .

EEBN  FEAKL 55,1980 4 o Ak . E BN A ER Y BT 58, (E-mail: chenlin@mail. iggcas. ac. cn)



1180 o oBK W

2,

2RI 23 %

A K L [ A 25 e RO D A 5 MU Hilbert
AR SR A5 i I A0 LA B A ) ) B L A
SCRARTHRE T EMD 19 3 52 B i J 1 2 U7 kL
U175 21 oy BT ST A 1 1B I A5 M R HL R ]
PR R R IR B T 1R

1 FERE

AT R 0 A8 a2 5 RS O
(EMD) ¥ #5215 5 41 i A 78 i (5 59 s 2 ML AR 5
X255 1 1 4 i 2 i 7% 3 Ty ik 4 IR )
PAAS B b 5B AT 5 2EAS [R) RUBE R )RR AL I ol 15k B A1 32
FA P ST T 43 ) % 48 06 2 3 i D R R
R Jag £ HRUAE ] R 2.

1.1 ZBEESH(EMD)

Huang W\ AT Ao 5 5 #B A& A [m] 9 [ A 15 2
BRI B B T B B A [ A S A R KR A A TR B H Y
WAE 5 5 50T H G T Jm 387 2%, 96 2 A
TR A S SR AL pR A (IMP)

(D) ZAE S WA A ECH 5 %28 R % 3 A
HFNEZMHE T

(2) TEARAR B 8] 28 b s B A5 5 19 )R 3B Al R AEL
FUE 0 A 28 20 R Jmy BB AR /IMERUTE A 28 4R 1

Huang 1Ak Hilbert 2246 /E H 2| B A LA 1 it
WA 5 B (5 BB 25 Hh 4 B SCHH A 1 R R %6 |y
TREZBES AW R LR &M, /TR & A IE—4
PRGBSy T 28 3 & IS 4 i (EMD) ¥4 {F
SR B A BN R Z . A EEET (0,
EMD Sk aF .

OGS = A BIRAE AR 5 T =k
FREAUA T A R TR R AR AL 15 3] B AL TR
PR, R A IMEL P A T A S, BT AL A% 2R 0K
AR A TE T Z M KA BN A& i
HE CH m (O B IRE S 2 OWEE my (D75 —
ASHT Jﬁ‘j? hi (),

h (1) = x() —m, (¢) . (D

XA L FEFR Ry G 43 Csifting) . AR Ay (o) 8 2
IMFE Z& 44, ) Ay o B A 56— A4 T A7 B 285 R B3 —
YLK Ay (O AR 2 IMF S50 7 AH i 22 3%,

Q¥ hy (O R R AL B B 5 H R i 43 75 3]
R IE mn (O s BT Ry =hy (O —my (0
L IMF Z5F R 2 ARG & K,

hige (1) —my, (1) = hy, (1) . (2)

#1453 hy (O R IMF &8 83055 (O M5

— A A RBESREIE N oo RBFEAE S P
W IMF 43 i

o = h (O . 3

@8 v N ) rpr oy B 1 Ok L 45 31 23 B3k g 430
MR

ro=x() —c. 4)

e or MENEIE B E R U BRI H] (O
B ARSI o RS R o B E]
MLELE T £
TI = Cy = TyaTy —C3 = T3y sy —Cp = 1. (D)

HEN > o, BORI AR i, HOBUE (/D B0
v 758 FRCER U BRI AN BE PO 2B T A A 2 e BRI 4
1k FR I R

O IERV N EREIE

ORI NAGE AN (6)
i=1

ik EMD J7 30 HEAE A — M55 (0 53 i
R B [ A RS sRBOR — N %o, 2R o A
cracysrac, SE AL TR S i B AS [] 4 % B
(A3 S 1T 7, UK A5 5 S B 4
1.2 hZEBEE R

T o 2 M R TE A AT AT DA UL G = Ik 1
R 57 41 0 I A7 I A A 3

W (O JE IR HERIL T (O B Ay IR IR e
i 3 52 M R A AT R L AT LA B = e
I IR HIR 1 -

A = V2@ +x25 ), D)
Bk INFAH AL
. x(t)
(1) = arctan NOR (8)
Wk B A1 %
w(t) = dgo/dt . 9

A SCAE I i EMD ¥ MR A5 5 20 i 8 A 5 5
ZR RS A (7)) ~ (92U BUA 43 5 1) 5% B
Mo Jm A DUDIAS 3 M 52 45 5 75 A A ROBE T B9 AR
4y B ST ) I I AR R

2 ZETEMDWHWEWMMEURRAHLE
R KRR B RIR A 8 A

Mook A Cadiz 15 (4 %) °F & 1% Pinhei-
ro ZARFEA) O HLIE SR A 1Y M R s L AR5 430 1E
BFI AT — A4~ B kS . T RE AR 3R TR IR K AR R8T 1
Pr—Ve Kl LIE 2Ca). B 1 K55 430 HId AR



4 3 PR RS 2T U A5 0 1 H R IR N U T R

1181

1000 T T T T

500

(@ o

-500
-1000

1

1000

500

(®) o

-500

-1000
1

100

-100
1

15 16 17 18 19 2
t/s

K1 56 430 18 Hh AR HUHR 22 B A5 A i 10 25 2R L AL R T = IMF
Fig. 1 The EMD results of the 430th seismic trace, only the first three IMF shown
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Fig. 2 The original seismic section and the first three IMF sections
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Fig. 3 The instantaneous amplitude of original section and the first three IMFs
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The instantaneous phase of original section The instantaneous phase of IMF1
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The instantaneous frequency of original section
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Fig. 6 The instantaneous frequency of original section and the first three IMFs
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