CHINESEJOURNAL OF:GEOPHYSICS) SRR GO | gz

T4 oy | BURER | WITTE | TEAME ] W OF B BRI English

HERY B 2R » 2013, Vol. 56 = Issue (5) :1667-1675 doi:10.6038/cjg20130524

IS FH b R Ay 2 2 BOFHS | THHZ | IR | mARER A4 WT—F | BE—F& P

5| Fl 4 X (Citation):

i, RSO, EOAR, SrEe T D SVD AR R MV SP R I N ATy B k. HiERYEESAR, 2013,56(5): 1667-1675,doi: 10.6038/cjg20130524

GAO Lei, CHEN Wen-Chao, WANG Bao-Li, GAO Jing-Huai.Zero-offset VSP wavefield separation using Two-Step SVD approach.Chinese Journal
Geophysics,2013,56(5): 1667-1675,doi: 10.6038/cjg20130524

ST P20 SVDA H 1 % i VSP BT KL L R AT 70 8 5 Tk

BEL2 W12, ARAIS, B R L2

1. PEACil R 50 B TR 2B sl 505 BT HT, e 710049;
2. WA R E R TSR =, V5 710049;
3. R TR H B e, P % 710077

Zero-offset VSP wavefield separation using Two-Step SVD approach

GAO Leil'2, CHEN Wen-Chaol'2, WANG Bao-Li3, GAO Jing-Huail-2*

1. Institute of Wave and Information, School of Electronic and Information Engineering, Xi‘an Jiaotong University, Xi‘an 710049, China;
2. National Engineering Laboratory for Offshore Oil Exploration, Xi‘an 710049, China;
3. Xi‘an Research Institute of China Coal Technology & Engineering Group Corp, Xi‘an 710077, China

Download: PDF (9812 KB) HTML (0 KB) Export: BibTeX or EndNote (RIS) Supporting Info

o 2
S LA (Vertical Seismic Profiling,VSP) % FHALAIN 5 ) B KXY — B REERIRE AR Wit srmg 1 R
HICH AAFYE 5 3510 SLHE 3R MG CEUH T (6554557 10 (Singular Value Decomposition, SVD)ik 5t 7—Fat 120 0
A ) ST AU, L QU RS I 2 VP ERL L AT S MR i

AT 2 HEF AT LA, FUTISVDAS B RIS 170 B 352 eIt HE 170 AT, 8 P SVDAE BRI
TP A T ST R F A 70 B B RO e AR AR 170 T, M7 AT U O o I e & RS

SC T — FIILA i PR R (Maximize. Coherence, MCYHE IR SETE, 265 FEIE 1 Rve T IR b FHES
IR B4 A SO 725 T SR RSB K AL B, 3 15 P 4 SVDRE AL B R XL 26 A A Sl i b i

U AT B R SCHE, 9 I3 5 0 T 0 500 TGSV AT A SO AL SSVDIRAL I A SRS P NQIL R Wi

JEEAE R H T 1, S5 B A TS QUEE A MW, 35 2 20 Q T AL 1538
X SVD, HHVSP, WS, FATHER

Abstract:

With the development of seismic attribute analysis technique, the fidelity of waveform and amplitude becomes
important to wavefield separation method. In this paper, we present a zero-offset vertical seismic profiling (VSP)
wavefield separation method with good fidelity. The method is based on singular value decomposition (SVD)
filtering and has four stages: first, aligning events of downgoing wave by static time shifting each trace of VSP;
second, suppressing downgoing wave by high-pass SVD filtering; third, aligning events of upgoing wave by static
time shifting each trace of downgoing wave suppressed wavefield; fourth, extracting upgoing wave by low-pass
SVD filtering. It is difficult to calculate the time shift of each trace for aligning events of upgoing wave, as the
residual downgoing wave in downgoing wave suppressed wavefield is not very weak. In this paper, we calculate
the time shift via the largest singular value maximization algorithm. Using the synthetic and real data examples,
we demonstrate that the results of our method have good fidelity, and are better than the results of traditional
SVD method. The result of synthetic data also show that our method can be used as preprocess of Q estimation.
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