T RIES AR AR

i E

BT TEMERIE NERR, THASNERER, SEATHTE, 0
BBAHTHES, REAEEENERLE TRER AN ERAN NS
%, BHRERES—ONE, EBKoT EENLE, HERUER, B
T R R B HLE 75 2 AN — ELEREY B 47 i/ B — 1 2 BB Al —
REFE—RE) I HE, AESSWANNES, ERTAFHRSEAE RIEE
B BT AE A R R TS — F o RIS TR YOk Ry
BEALT 4R

R MBS NS AR RER, ¥ B AN S ERET
e 75 FOBEALE 7B 7 S T BT A3 4 BT OIS o AR A B BT B i i
WEANE, BT 5 REMFEL AT -2 ERBA MR B E R M
B EEAWERER LT T MR SRS B, BT MEARE NS
Ve, ATRIRIF AR RERRE, 3R AR EERNER, Fi, RPHE
B N S T SRR P B B RIS B AT R BB, R
RBELEI S ERR, BEREEERESHRENKRERENYRESR.

FIF NG, 7 Matlab A T EEMNTE Ex TRBERRY
5 R SRR R R VAT T B A BT IR AL, A 5IR
BAEE LRI, M AREEG T AR, W R T
A, ER TR TSRS RS RS E RS, E— S MRS,
T T A5

XBiR: IRHBES, S, DETHR 8



Research of Engineering Seismics Data
Denoise Disposal Technology

Abstract

Because the engineering seismic exploring layer is shallow, working
condition and background are complicated , the results are badly disturbed.
How to remove kinds of noises in engineering seismic data processing and
how to improve the resolution of seismic data are main task in geophysical
exploration . Random noise has no uniform regularity, it is showed in whole
record paper and very hard to remove. Therefore how to effectively get
rid of random noises is a goal which many people want to reach. Wavelet
Transform is a method of time-scale (time-frequency), which has
multi-resolution characteristics. It can express partial characters in
time and frequency domain.This article tries to use the new method of
wavelet transform to remove disturbance in engineering seismic data
processing. -

First of all, the article gives a brief introduction about all kinds
of methods which are used to remove coherent noise and random noise , and
analyses their advantages and disadvantages according to the features and
formation reasons of seismic signal noises . Then it describes the theory
about wavelet transform in detail and the principle of discrete dyadic
wavelet transform and the construction of orthogonal wavelet are
discussed on the base of multi-dimension analysis tocls. At the same time
this article gives the algorithm of decomposition and reconstruction
based on multi-resolution . Because of the frequency division in wavelet
decomposition , we can use wavelet transformation to remove noise. The
principle and method of wavelet threshold to remove noise are given and
it is very important to make sure of the threshold in removing noise with

wavelet transformation. When model signal use multi-layer decomposition



- to remove noise , the results are different with different threshold. And
the best threshold needs to obtain according to the calculation and
setting in different kinds of threshold.

According to the characters of wavelet transformation, on the plat
of Matlab wavelet function toolbox, this article processes single track
and whole profile data about engineering seismic exploring reflection and
shallow seismic image , uses the methods of de-noising by threshold filter
in wavelet domain and de-noising method by threshold filter in wavelet
packet domain to handle random noises in theory models and practical data,
and analysis treatment effect. The experiment shows that performance of
the method based on wavelet transform to remove disturbance in engineering
seismic data is good and effectiveness. After the imaging system brought
forward by this thesis being optimized, it can be directly used in the
practical work.

Key words: Engineering seismic data, resolution, wavelet transform,

de-noise
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BEFENPES g0ER, HTREROEUVERELEE. R, KA
FABERARAING, FEEERMSFER, BB 25 AR
B TR SR A R, K2R, FE O s R R A Tl S
B, B TFHRESEAEFRESHE, £FTRUBANE, BRMET
SHRERENETN B, ERRBOREMABE, HERLLRTROH,
EHAME WERRENEESHE. FOMLHERTFERTRE, BED
EHTL.

22 pEER

AN DR ERERKERETRE. FAE AR
(mother wavelet)i17E %R ERET . LB H4E BRI F£5 LUC AL A RIS
g, METFREGAMTTROKRE, MEERTRT Fourer Z2#H M —HURFHH
=M A, BRART E 0 Fourier ZHME E 4 HE, MES M ERER
R

2.2.1 NE R A

PSR N ERRRERN—ANMFROBFER, THHREER

16



TEREFESEREARA

HASIRT 25 RKS, #E MR A Fouter THRUKRN— I FNERR, £
ZH5HT. Fourier . RHMNTRRMEMIM TR R, MEITHIBER
BT HBERTESAE, MO HERIRY, TLUE#Z] 1910 4 HaarHZ 1KY
AN IR IERT 2 K 1938 % Little Wood-Paley %t Fourier 2R 502 (] L-P #ig.
HJS, Calderon T 1975 FAH R ERHABE LRSS B YR E Hde BF
SR BNMARBERBAFERR MR R S, ENEREL DL MERIT,
ARATHEBIEN— X RN L. 1981 £ Stromberg % Haar RHE1T T %,
iEBA T /M RS AR - 1982 5 Battle ZEME B 77 PR T34 Calderon
BEARXMETT.

1984 £E 3 E A K Morlet P PUZE 7 L BB AZ S 0T, HIRGIA /"
(Wavele) )i, FRA—FERZEMNIFEET PEEESIRERBERE
B, WTFRDRFEERERSFAHREA R T B Sk, NmaER
HEIESHERAYN. 25, th5BBYRER Grossmann — R SIHHIZH T
LD BAERM LA RD, WEE T /ME TR,

EIEF/MEABITE 1986 &, EEELH¥E R Meyer ABR XTI
T —RIFRLIE, AEMEMMER T AA—ERRERMLERE Y, o
HE RS R

v, (x)=2""yQ27'x-k), jkeZ (2-4)

FIRT L2 (R ] M TR AT R B4, — 83T RRK B LA SR AT i A IR B°F
ATTREFER R, MR T AN DETFARR KA.

1988 4 Daubechies 7€ & T i Haar FFAMI T1E, W T —RIIRFHFRIE
Bk ERE % (38K % Daubechies ), BEHMBESHBNES5E RS
BB R TR, &% HTMEEHANREENCRZ —. 1989 EAF
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ostE, EHAELATHERFSER, UENEROEIERETHRS, &
BAREZRRENRAN, RTRREEFRRFES.

AL MATLAB iX—F & b, FIR/MRERRTIEH N E HBX TEMRSE
BRI R ST R VTR R R PR T T R LB H IR T — AR, &
FHESHRE, AXAMEX R LR T HEIRERTTLE. AEPRESR
TENE A TSREHRARNKELBARRFSERNEE LR TRA.

5.14#%

AT EF MR RNOEIIE S EH A TRBBERSTHNA, X
EHLHEHETRETTLH, FERAREERTEFELE, fRERMT:

(1) BEFRAAESLERESNBRNMEREAE RS HRFIEE—
¥, F Matlab FEREME MRS MEREHEHNENETRE, WI1E
YIRS PR LI M AR AR TR RHAT 2 R AL R AT B NS R E 5 6 7 EE A
D EMXEEE G AN TS R TR R RERRRE TR, DS T Y
BHBE, RNEFERSERBRESTIRIES, REfFRT.

Q) D ERE LS/ B X% T R LB A BRI T AR S .
BERSHAEESAMERRETMGLIT RS, BGOSR (Pseuo-
Gibbs)H %, EMT EGNFE, ARFERNELNTE HREHES. L
HAN FLEHSBERE, AREBATEFENEE S REREZILN. b
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FERAEXZRERELEL BT T ERHLX T RETNES, KT/ ML
EE%, EOaEEeE RE0N. WTRARE, RAEETATESBENE
o, PMEEERSREEREEZRNRRBIGEE,

GVEEBHBEESNLFRARFSEELES, BdREI T REKMT
H. SSLEEBN, MRS, BERRAREREEEEHN T,
BT B ABENE R, X € BEE% P RILEENERITEE R REKEE
BN RAERDRA.

522

AXEEXRA B DNERNREERSE N ITRERCXTHMEIIEES
BOMERBR. HESSEEXHALES, FERBRPAFLERELL, TF
B —PHRABR, WA LR T RS IR T s, 4/
BATNERBRE . WEXHRANFHWTRE:

(WERMFAFANEGRTERERE M RRNER, BRRHALSEKE
WA FMEREZAZRBENMBREALTHERTRSEN), 3, T/
HEBIRFER MEEMNBAT, ERR TR AN RELRE ARHA NG
SEBENEE EARBORNAEXN, YRS ARE MM, WA HZT
RIEDE S, MHgS, ELhF EEIESFEZERARN, ESF 8K
SRBRERAIATH, BURFHERTERETELREIRE.

QTR LERBENR R T E KB AT IRHAER, L S MREERE
HERN, XETEERREFEHRN, HRXTHRES. B, HED
FTHARERIEAT 1, EKARNERRER LK. Z%EELHRBERMMEH
B, XLNARBRRETHKR. BAKS, ERFSHEERE, 2HETH. 55
HTHWEHER—HBEMTLEEN R, WREAELPARN EREENR
W MBS IR R TR, BT AR5 5 P E i (=t
HERARTESR. MRERERARTHFERL, TESIHRAEEN. Bit,
HrRBERIRT IR B R R LA R A LR T i, LR B BER TR IR {E R LT iE
MERNS B TENER.
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B

B0 T B R AR B BT B AL A B MIBSCRIIE B B ST TR
B, B—SHE T 200, #EMLEOELERE, ™iE, B
2K, PR AR B WAL TR ARELGHITAENEIDTH
STESMBEHE. ZER, BRAMUELILETTHOES, BEEERLEST
TERHFE

B BRI R A SRR, XM R IR T R R B R
REZRER, AREVFREFEIWAIRE TEIMHE R, HNBRLEE R TER
HAEFEFTHEX. it BREELRNPIL ML HE!

ERXHETRFRETHALEEAE. IKRAFHERZRBEXE. #
B, URAHMBHEAER, ERARNRROHE!

BEROFAN, BRAITHNROXFRRMAEUSIEZNXRE!

BE, BROBEAEXRL. B FHEROZMHRZ]
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B 3%

A3 FRF Matlab BEH/NGE 4307 L S A b
(N—E—HE PP AR B dwt()

[cA, cD)=dwt(X, ‘wavename’)

HERE X H-—2 4NESMH. P wavename KF4RENH LT, cA RpRIELD
WRHAE, D RTAVPEREDE.

[cA, cDJ=dwt(X, Lo_D, Hi D)

BLES B R — B4R . KR Lo D B REIEES, Hi_D Xyq
MEmEEN S, WEKE &, SEESEKEA L, X KEHN Lx. W
length(cA)=length(cD)=floor((Lx+Lf-1)/2).

QFR—H /N R wavedec( )

[C, Ll}=wavedec(X, N, 'wavename") FHIEZE /DN HEHET X 9N E—4 D ES#. N
PR TG B IE . Sl 50 R B35 /B I B C s | s LA .

C=[A A aN) | EFREEK AN | ... | |WHEE )

L{D=ITL R a@N)RI

L= R B d(N-i2) 5L, =2, ... N+ 1

LN+2)=length(X). |

[C, Ll-wavedec(X, N, Lo D, Hi D) LAGHIIER S N BE—4/ gk R, -
Lo D ¥ASHAEEIEIEE, Hi D R0 Rl |
GO E BE TR MR E S R R Y BER: dwtmode( ), T REAFRLEESILH
4T AN 7 |

dwtmode ¥, dwtmode( ‘status’ ) B M4 ETH EAR

dwtmode( ‘zpd” ) ¥E DWT R N3 0 A A R):

dwtmode( ‘sym’ ) WE DWT s 4 xR 4b(a 8 85 )

dwtmode( ‘spd’ ) B DWT #ER A FHB ML & IMERTE).

(R MG E RN REY dwie)

X=idwt(cA, cD, ‘'wavenameHIFZHI/NE, WIBEUSHW R, EREURERE
X; )

X=idwi(cA, ¢D, Lo R, Hi R)FREMEMISEM X, Lo_ R BEMRIEEESE, Hi_ R
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HAFEIER A, PIELHRD—H WR La=length(cA)=length(cD), Lf HuEHa{L L,
M length(X)=2*La+Lf+2.
G)YZ Jr —4E /NI ER R EL: waverec( )

X=waverec(C, L, 'wavename') ;

X=waverec(C, L, Lo_R., Hi_R).
(O)KBULL R ki appcoef()

A=appcoef(C, L, 'wavename's N) FH/NESMEHI(CL)ITE N E L4600 FEE, N
IR IEE, BRTSET 0, NT5L length(L)-2;

A=appcoef(C, L, 'wavename') i1# length(L)-2 2 _LiT{lE& %L,

A=appcoef(C, L, Lo_R, Hi_R) HIEEMEWIEREEE, WHE length(L)-2 B LAIEMLIER
8

A=appcoef(C, L, Lo R, Hi R, N).
(7)SKELAT REREL: detcoef( )

P25 SR B AL R 3R S —#%
OMNNERBEMETEANFEE: wreoef( ), LN :

X=wrcoef('type's C, L, 'wavename's N)7E N EIRIE—4 /NI EEH[C LT EEKER
HAE. S¥type = a RNEMWIELRE, ‘type' = I RFEMH T RE. 'type' = 2B N 7]
M0, BHWN DBARIEREE, N/DTF%TF length(L)-2.

X=wrcoef('type's C, L, Lo _R, Hi_R, N).
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