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Fig. 1 Shows the schematic diagram of linear interpolation of frequency

domain coefficients in the CROSSLINE and INLINE directions
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Fig. 2 Shows the before and after schematic diagrams of smoothing the amplitude editing coefficients in the frequency domain
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Fig. 3 Shows a schematic diagram of amplitude editing coefficients in the frequency domain and time-domain operators



398 MIRAIR T EH A

46 %

9 ) A ], 75 3 B B ) R0 = Goo o L 3()
JI7R » SR A i 2R JO0T 7 B IS [0 . (o L
SR NN -

R U S
x(n)—NfglszJ(f)e (5

Hr N HEFKAE,

BRI« Go) 55N A Hb A2 E D #E 1 74
BUZT, 153 T1 2 T2 B 8] BT R AL AL 7 4% 5 b
mEdE DD1.

DD1=x(n) * D (6)

[, SR — M) B T3 2] T4 b ] Bedii e
PeALVE# 5 =% s DD2.

B 245 B0 R A 1k U R B AR A
DATA H:

T1 % T2 WE,DATA=DD]1,

T2 3| T3 Wa], T PEAGE

DATA (1) =DD1 * ((T3—¢)/(T3—T2)+
DD2 » ((t—T2)/(T3—T2)) (7

t AT RAE

T3 | T4 B}E ,DATA=DD2,

DA Sy = 2l 7 ORI A2 28 AR W 2 4 712
Je— Rt RIERIAL BT . AT DU TR m bR i
B R A (AR RE B B ve R OB T, 5
TIX (B AT S I A5 A B, AT L
TR A I A2 U 4R RS Ak PR A R
JEBIE S 1€

R F it I 3 22 2 A 2 A AR R AR I K 4
A1 3 1) S R R DA R A —
JBe R AT REAT - A 28 35 DY b 7= B i I 25 A
P 4 BT/ R LD T B i R A

0 50 100 150

58

200 250

B4 #ATFRGMETER

Fig. 4 Shows spectral diagram of seismic excitation wavelet
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Fig. 5 Shows the forward velocity model
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Fig. 6 Shows the seismic record profile model of the forward simulation and the seismic profile and frequency

spectrum diagram of the forward simulation after optimizing the frequency domain amplitude spectrum through three schemes
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Fig. 7 Shows schematic diagram of the processing flow

Tab. 2 Shows the frequency domain amplitude editing coefficients of actual seismic data in a certain sea area
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Fig. 8 Shows the comparison of seismic profiles before and after the application of the proposed method at positions A and B
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Fig. 9 Shows the comparison of frequency spectra corresponding to the seismic profiles at positions A and B
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A high-resolution processing method for editing time-varying

and spatiotemporal spectra of 3D seismic data

XU Qiang' , XU Shuang®, LI Zhina®
(1. Geophysical R&.D institute, COSL, Tianjin 300451, China;
2. BGP Geological Research Center, CNPC, Zhuozhou 072750, China;
3. School of Geosciences, China University of Petroleum (Huadong), Qingdao 266580, China)

Abstract: Due to various reasons, such as absorption and attenuation of seismic data, the longitudinal resolution of the

seismic profile sometimes cannot meet the needs of exploration and development so that the seismic data will be processed by

increasing frequency or strengthening the dominant frequency band. In this paper, through 3D operator editing, 3D space vari-

ant linear difference calculation. and moving step smoothing in the frequency domain, each trace of 3D seismic data volume cor-

responds to its corresponding spectrum adjustment operator. Then, the operator is converted to the time domain using the seis-

mic data convolution operation method. When time variant adjustment is required, the convolution operation between multiple

time windows is processed by difference and extrapolationto realize the space variant and time variant spectrum editing method

of 3D seismic data volume. Through the application of analog data and actual data, it is verified that the method in this paper

can effectively optimize the programming of frequency amplitude spectrum and has a good role in improving the resolution of

data, expanding the frequency band of data, improving the dominant frequency, strengthening weak signals, etc.

Keywords: frequency; amplitude-spectrum; resolution; main-frequency



