% 45 %% 2 TR K FFR Vol. 45 No. 2
2022 4 2 A Journal of Chongqing University Feb. 2022

doi:10.11835/j.issn.1000-582X.2020.274

WCOE V14 e A o A0 TE B LA H e B o W vl 1) BF

X A AR R
RART LB 0 A %5 R85 b KK 5 A THRER A 611730

WE REOTNERBFMA MRS TR, FERH LAk, A BE K% R 5 W E &K
O REET AR RARFAREE, AL, BET AR RAAEERA TR EHER
R, BAAAKBEIAEREMET —FAHABEAGRE. A F X FRAF TR, BL
15 AR 3eA 8 T # B S ik 69 ok A sym 3,4 3 5 £ Ao 43wk Yo a3 BIAA ok ik 09 ek s Rt
FTHM., RE . BHBEAGEREIRATERREREE R, ER LN BMEAERERS LRI EHK
Y P A RAALR B, R AR SRR Bk B A

KRR 3o E B 5 ) O B AR BUAA B AT B R TRk

FESES P631.443 XEFRERD A XEHS:1000-582X(2022)02-052-06

A new improved soft and hard threshold method and

its application in seismic data denoising
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Abstract: The collected field seismic data are accompanied by random noise interference, which needs to be
eliminated by wavelet threshold denoising method. However, the soft and hard thresholding methods have
some shortcomings in noise reduction. In this paper, a new threshold denoising algorithm is proposed to
perform seismic data denoising. Firstly, a new threshold denoising method is designed based on the
principle of soft and hard threshold method, and the relevant characteristics of the new algorithm are
studied. Then, the wavelet base of the new threshold algorithm is defined as sym 3, and the denoising
effect of the new method is evaluated by root mean square error (RMSE) and signal-to-noise ratio (SNR)
through simulation experiments. Finally, the new threshold denoising method is applied to actual seismic
data denoising. The results show that the improved threshold denoising method can remove random
interference in seismic data, and the denoising effect is better than that of the old soft and hard threshold

method.

WfE HHA:2020-04-03 M4 H AR B #3:2020-05-15

E S TR HF 50U )1 48 T 5250 % T 6 B B I H (sesxdz2018yb03) 5 DU 1148 BT 3R 5 H (2019YJ0375) 5 th
el 30 5T H (1212010916040 5 B Tll 27 Bt 18 - 3 8 5T H (2018RC022, 014)
Supported by Opening Fund of Geomathematics Key Laboratory of Sichuan Province (scsxdz2018yb03),
Sichuan Science and Technology Program (2019YJ0375 ), Geological Survey Program of China
(1212010916040), and the Doctoral Program of Chengdu Technological University (2018RC022, 014).

EFEE X181 (1975), 5 i, E BN RBER A BT 5T (E-maiD) 641457637@qq.com,

BIRAEE & € (1983—), B3, W » 32 2 ISR 250 i 5y 18T A9 9F 5 » (E-maaiD lida_112@163.com.,



% 2 X AL E RS AR AR R RN E R P AR 53

Keywords: seismic data; wavelet transform; soft and hard threshold method; new threshold

method; denoising

b 5T ) A R A 25 A 23 R F B RB IR B UR . SR L 75 B A b T 0y A v, 2% Bl OAS R B IR R 4R AR B
b 7 B A1 A B ML 7 I A b 5 ) T 0 SR AN R R R T R AR A R DRI T o M R AR 1% e L e
FOHEATIHER . T R BR B 2 2 AR A B AL P S MR S 0 22 L B T — S ML R S R
A K-L AR e AR e A A A X S R R 1k T R 1 — L SR 50 A 1 L R S B L R R A7
PN R R AL SR | M A B S AR TR O BRI . R G S R MR MR U R IR L EH
Py B i ICA 536N .FASTICA 53E JADE 83k S5t 732 i T Hb R B0 e e L (02 5 R4 B
RBORSAME TR B M ST B S E S 2 — A B Z IR A R & 2 . b R B IR L A7 F
TP A B ( EOE AR R A R TR 00 25 AT Hb A RO A M AT AR BRI L T B AL IR 7 o
/N o M L AT — 5 1 A B B B A /N U AR 4 R AL AT B G st A g R A e R A A LA ] R
1P 38 S R AE 5 R A B M A S ARl B T o /D D A o A M S B e /N D A Ut R 4 i )6 A A
WA ) R 233 () L, 3 3k 308 BB T I3 {1 D7 0k ok 4% R BE b A9 /0 il 2R BCHE AT MR 75 T o % s M) P /0 D0 T A 728 K
FIFEE S-S FEBIE AN, B )92 19 2 Donoho 4R 3 {1 [ I B 900 L SR T 3% 2 B (8 440 vk ol B0k
Rl AR M LA — R BB R A R B vk o a0 O SR AR N I R R S T O A R A
55 B R 1 R T A Ak LS B /N R BOLE A A AN T L 2 A T R IR L BRI S B S N .
L ) D A ) (o M A R R FLARL T (L A B 0 A TR 4 /N R B A o S T 1 00 ol R K
(B DATE 2 1 J7 20 46 /N R B s o), BRI L B A R R o {1 oA M B L b, 5 A LR IR T A AL 1
T ol g A 2R R A M 3+ L R e AR ) (oA M 1 A AL B s b 2 B0 o M AR

1 FHEEREREE

1.1 EEEM
X — 2 5 5
) =s@)+n), [@D)
K ORGHE RS WINES s (ORABES 2 (O RBEILTIES .
WA N AREEA BRGSO —4E /N s .

N

W, =27 >, g2 7n — k), (2)

W /N RBC § CO Sg— R/ — 2 /N I T A A e L DN D i R R A A e DL SCHR 1 ]
XoF 3 A B4 70N 2 R ORI A B 0 (L o RSE AT 25 I
BT o e e P A

A Sgn(Wj_;[)(‘Wj_/J ‘7/1)’ ‘W]’Jl ‘>A;
Wj.k - (€D
0, (W, [ <A,
A Wj.k’ ‘W,'.k ‘2/1;
W;.k = 4
0, (W, | <<a.

St sgnC o) WAFS BEGA W BILA = /2Tg N 3W, kil A B 0 /0 3R 5% () b B (A
e, 26 () o 0 (R

122 3 4 I A A S 1 /N0 20 0 A L LA i S L R T %A B 06 19 135 B A7 7y s PR & 6
I 0T £ 5 DRt/ U T 1 5 7 A U0 £ 0 1 e il 0 0 R 2 0 02 £
S0 (FL S b L 1 /N e % 0 B b AR LA 3 5 AT T 0 TR M A A R B 35 5 O £ 0 O
P, TR L R (1 W B 48 1t 7 0 R R 0 L R 8 (4 M 1 e



54 TR K FFR % 14 K
1.2 FFEERE X
T35 B B A L Al E 3 03T %) 1 (L A M ek B A0
A A=W, +w@2—v)sgnW,; D)W, ., |— 1) (W, | =2 (s
" os W l<a

Hrpy=p Wl 02 o],

AR BT 10 (L R K 1K 5 UAT AR DT 4598

nﬁﬁ»w¢&Mw@mﬁV@®ﬁém»lWﬂﬁﬁmﬁW@@ﬁ;

2 (W, ., | =2 v—>1 0, W,k»o MﬁﬁW,kE\W,k\—OL B

3)%1 (W, ., | >o0,v—>0 EIqL,WM—>W
AT L T (0 AR e i 5[] I L L R (R B R M T
I e Al TR A PR ESCAE AR AL PR AN T S S i DR IR S R A e R LA A

NP
2 hEX®E

jok ’Mﬁzﬁwj,k E‘J{fﬁfﬁéﬂ%j@WM =W
AR AR AN AN R A 1 R 18 {E R RRCTE 1 e 22

ORI T I L R R A P R L B BCR AR TR 1 ms, SREE RN 1 000 AR S s (B 1())

% s W BE ML

RIS 5 o (L 1 (b)), BEH = 2 /NI 4 f 110, R FH 4K, B 139 L pR %5, 37 10 (L bR

B 53 T UL AR 2 AT M RS R T P E D AR S A R R M S A S S (B 2) . 2 L gt
B A R R A5 5 1 DA (B B R T W0 4 T B LT TE AR 5 40k R L, 6F MR R HEAT TR 0T BR L R R AR
D6 T 35 A 15 L I
g5 ﬁ g 005
= Aa .m_ ﬂ B & 2 ‘ L "
L% OFA Jk v v\ \f\ \/ \J/ Eif o.oo%i« e mW‘l»‘b In, L VLI ] i ”u M HH W L
_50 2I()() 4()0 6()0 80() 1 O(I)O _0.050 2I()0 400 6I00 800 1 O(I)()
B} 18] /ms I} 8] /ms
(a) BEULESs (b) 5 BRI RS S o
1 FRBES
Fig. 1 The original signal
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Fig. 2 The data denoising
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Table 1 The SNR and RMSE with different threshold functions
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Fig. 3 The SNR and RMSE with different values of sym N
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Fig. 4 The seismic data denoising
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