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W E AHERIZEZMERRG A TEP,FEAH Abstract The marine exploration environment is
2o s R , enerally regarded as a fluid-solid boundary couplin

S A S L L R L hia fnedium?, l';gigh—precision imaging of the yﬂuid—zolig
WAZ B, F) B A BE AT B 69 B b Ok 3 AT A4S LB S Oh boundary coupling medium can be achieved by using the
BEGBRAL AXA T —WRE-B AR decoupled elastic wave field for reverse-time migration.
Traditional elastic wave decoupling utilizes the Helmholtz

A2 AT IR T 8RB AR, ML T F oA principle, but the separated P-waves and S-waves have
% B 5 B HAZVA B L B ) Bk 4G AR W A TR £ Ak X phase and amplitude issues, which seriously affect the
F it b L b S e s R final imaging quality. This paper starts from the first-order
il it i AE A e YOk B A Jﬁl’iﬂ'?ﬂi% fi A%, It — 4 9 A velocity-stress elastic medium wave equation, separates the
T o B e G AL R G B B K, B K X full elastic wave field into pure P-waves and pure S-waves
/T,é:‘é’J?ﬁxi PE L ofe o P 0L B i B AR A R AR 25 R 8 T to construct a new coupling equation, avoiding the phase

and amplitude problems and crosstalk artifacts caused by
FH BT AIRBGF-BEBL LT, B F AR, KR the traditional Helmholtz decomposition; analyzes the

Wk B OBk 5 Ak, T LA R B A displacement and §tress. continuity condit.ions at. the

R g Lo B ) boundary of the fluid-solid boundary coupling medium,
% Helmholtz 5 A4 5 69 A8 45 4k 45 | 3R 18 K A B AR Ik R and establishes the acoustic-elastic coupling vector
VER BE A TR S A e e p A IR R separation equation; compares the numerical simulation
LI B ARAASE F AR AL Bk S results with the acoustic wave equation to verify the

H £ 5 i aH i A coupling vector separation equation forward modeling
method, and compares the results with the conventional

effectiveness and accuracy of the proposed acoustic-elastic

reverse-time migration imaging method in a complex

HESES P63l seabed model to verify the reliability of the reverse-time
XEEARIRAD A migration imaging results.
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Fig. 1  Fluid-solid coupling medium boundary

normal stress continuity diagram
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Fig.2  Fluid-solid coupling medium boundary normal

displacement continuous diagram
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Fig.3 Schematic diagram of the transition layer
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Fig.4 The equivalent staggered-grid method for

acoustic-elastic coupled vector separation equation
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Fig.6  Coupled wave field snapshot at 1.2 s

(a) Horizontal component of coupling equation; (b) Vertical component of coupling equation.
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Fig.7 Wave field snapshot at 1.2 s

(a) Velocity component of longitudinal wave field; (b) Transverse wave field velocity component.
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Fig.8 Acoustic wave field snapshot at 1.2 s

(a) Horizontal velocity component of acoustic wave field; (b) Vertical velocity component of acoustic wave field.
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Fig. 9 Coupled wave field snapshot at 1.2 s

(a) Horizontal component of P-wave field; (b) Vertical component of P-wave field; (c¢) Horizontal component of S-wave field;

(d) Vertical component of S-wave field.
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Fig. 11

Forward recording of horizontal layered model

(a) Sound pressure component of acoustic wave equation; (b) Sound pressure component of coupling equation.
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Figl2 P-wave(a) and S-wave(b) Velocity of Marmousi2 model
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Fig. 13 Snapshot at 1.6 s

(a) Horizontal component of mixed-wave field; (b) Vertical component of mixed-wave field;
(¢) Horizontal component of P-wave field; (d) Vertical component of P-wave field;

(e) Horizontal component of S-wave field; (f) Vertical component of S-wave field.
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Fig. 14  Acoustic-elastic coupled vector separation equation RTM imaging results

(a) P-P wave imaging; (b) P-S wave imaging; (c) S-P wave imaging; (d) S-S wave imaging.
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Fig. 15 The coupled wave equation RTM imaging results based on helmholtz
(a) P-P wave imaging; (b) P-S wave imaging; (c) S-P wave imaging; (d) S-S wave imaging.
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Fig. 16 The coupled wave equation RTM imaging results based on vector wave decomposition

(a) P-P wave imaging; (b) P-S wave imaging; (c) S-P wave imaging; (d) S-S wave imaging.
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