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Abstract:

Based on the thought of least square, Full Waveform Inversion (FWI) has the characteristics of high resolution and high precision, because it
considers both amplitude and phase information of seismic waves. However, it will cost large computation, if we directly use FWI in seismic data
processing. In order to solve this problem, by applying linear time-shift function to compress a large number of shot gathers into several plane-
wave gathers, we realized a method of multi-scale FWI in time domain based on plane-wave encoding. Then we used Marmousimodel to test our
method. Comparing the results of our method with conventional FWI results, it showed that our method had the advantage of high computation
efficiency and the great ability to suppress noise.

Key words: full waveform.inversion  time.domain  multi-scale  encaded.saurce  plane-wave

HE:

SR ERE R RS ERAIRENALE R BT &) - REEREN RSN AR K, SHESH S 02 i ENE L ETR s RS

B RRIE R AR T B EE A OB SR B RS S MR ESAE TN PERICR S T —MET T ERE B

% RE SRV RER % BT HMarmousiE BBy REMIA L B 5 3 8125 RUENT H 47, AT T A5 004R75 SO MR AR R AU HIR FS A2 .
ERGB AR

Introduction

FMERSRANER, EHEN FREELNERBERES 2RV RRFA—HSRENRERETR, kR hERNFE
MRMARCERTE, 1997; TH#TE, 2007; FB VE, 2010 BETE, 2011, EEF, 2012; EFEXEF, 2013;FK A%, 2013, ERE

R RRET &/MEIMEIERA & RIBICRZ B MRS ZER B THNRESY, AR RERTRPMFAMELENE, &
O, BIRTR RATR U R S RE. £ RER TREZRNIELY, RIRERBZEARERIME, H T IRERRERNEETUESR
FRRRER XA RENRERE 2 RESRVREEESEE, BEERL. RERERENR ERFEH—MERIENTLE, EER
TRRAHTRENBELIEEL, EXNITHE-BERFNS REFWIEZRNEZRR J T HRIX/NEM, DenisFHRB IR RRES, ¥R

A, MR A T i 8 2.Romero. Schuster, Ben-Hadj-Ali, Dai% % FABENLAE NI R mIBH A, [ iz ARRB LUK RET, ERRRER
MRS 7 i+ E %= (Romero ef al., 2000;Schuster et al., 2011;Ben-Hadj-Ali et al., 2011;Dai et al., 2012).{8 MR HBEE EEE

REBRAE, RILEHTERTE LR N T ARRXA B A LR A RESE B TR LS ESIREEERRIZE A Whitmore, Zhang
Liu, Stoffa. Li. HuS 4 i s8R L h RIS BUIE F L 128 RIS L S BT EXERINAROR, BUS T RIFHMR

(Whitmore, 1995;Zhang et al., 2005;Liu et al., 2006;Stoffa et al., 2006;Li et al., 2014;Hu et al., 2014). R4 1B 15 H T L /EE LR AR A
AR B IIR A, B R5EIT TR R0 B A & 0 o LAKUSE X RhIg 7, B RGRE R BRI S S 1R .

AR FERRIDIE AN EE S RESIFHRIED, #S T BHMIRFEER B~ ERRE, 45 T R EETEESRMYRRNEER
2, e T 2SR5 S SRR K FI LR BRI BRI, WL T B B TR 2R KBS B M8 KRR U RMR,
BRI T AR AT SR,

1 AERE
1.1 YIS RE 2R E

LR KRBT R AR RS BRI R Peal(s, X, ) S MMM R Pops(s, X, )R EHEE R R v(x) X B E N &/ ZRIREZTEHA

2219



2220

DD D I Pabs (59 x00) — P Gsaxad |2, (D)

s x

f=—1

RIEBormLIRIE, REANRBEREZHX T EENS IR

N

5 5 ) 22S.(x.1) :
a(x) '1—/ S R;(x.1) ———. (2)
ov -'—“__1 '—‘! a

HAR(x, ) H RIEHITRE R, S(x, ) R EEE SR IEE K.

al., 19
BRI, B AR RIE REREANE £ REATIEEN MBS 2MEENFWIERE — MRS BT 2 B RIERE.

1.2 FERSRELEVRE

EANEELRYREEERENEE, BREANITHEE-BHINBEENLR AT RSTTENE, BT RERREANEICRE
ITERNEM, B MEENE SRA - NREE D MinREELERBIGEIRG S RIENZEZRIFTOREX D

N
S oo .
Sy = 3 SiCEtY s 3)
i=1
Ns
"~ Al
R(x.10) SR (x.0) 1)
=
FARIFURALAK 2B RRARERRNMBEAR D
: cerentizenl
n > 228,(x.1)
Al \ d°O;(X,
g(x) SYSY 20 R ()
f 2424 Y
, T
Ns Ns ‘P,. Q ( )
) Al a B7 Xl
NS —’—f—‘l(,(x./). (5)
— de= ;

1

L

J

MAKSHAT UL IR RIR=EWBERTUS ARBS, —BIREMFWINKE, SA -2 ZREBRR=ENBIHES MRAN S
MR MLUHRR, B4 IR RMER LR RZEIR™ENM.

T HIBRBRIF £ R, AR AL HEOHIAR T PERARS, M RNOA NS RIRALE, ERANA, URbE
AR HTRAUEARE)RTH

Ns .
sind
plk.x,t) :/1,(.\‘.[) % IT(/*&RI;) (6)
i
HAoRBRIERMAG B, vEIBRIER, x. B BRATENKEAMBIALE, BB &k= $\frac{{\sin \theta }}{v}$'xs.
RBENRN_RREZNE R
=L S SV | PasCloxet) — Pas s |2, (D

i e A A

k x z

BARX7EAXBTHLL, AURMAMIREZHIED LM, RRREITIRE T HESKER. EAF LSRRGS, EH SMHEEN
MR, ERBERRE. Y HLESHN N HE RISEHAERMN, FERFWISEFWIREER.

AR T EIR S REFWIRI SRR ANE 1R H B ARMSTINIT 2 o BUBLR 0 T (1) 0 RIS Rt T RO A 4AD (2) EE
BIEREINRIERSMMBIERREE. Q) ERF ML, RIFEBICREESIRERT, F5MEEERYERSINRFHERR, £
RZEEXHEBINEREBE. 4)KNS KA FMGRERE, 235 REREEERAEBNRRER.



2221

it

Rk ddn

1 EERFWIREE

T

B

REOEINEERROEESE

Fig. 1 Flowcharts of plane-wave full waveform inversion
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Fig. 3 A plane-wave gather with k=-0.2 ms/m
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Fig. 4 (a)The inversion result with only one ray parameter(0~7 Hz), (b)The inversion

result with only one ray parameter(0~14 Hz), (c)The inversion result with only one
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Fig. 7 (a)The inversion result of conventional FWI (S/N=1), (b)The inversion result of
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Fig. 8 The velocity curve(CDP=100)
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Table 1 Comparison of different parameters for conventional FWI and plane-wave FWI in

Marmousi model.
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