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Plane wave pre-stack depth migration based on wave equation
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Abstract: The characteristics of plane wave are described. Plane wave decomposition of spherical wave under the
transformation of Fourier is analyzed. Local decomposition and imaging of plane wave under shot gather are de-
scribed. Finally, from the result of pilot calculation of the Marmousi model, we can test that the methods of local
plane wave pre-stack depth migration imaging based on the wave equation can improve the computational effi-
ciency, the range and spacing of ray parameters are the main factors for plane wave imaging quality, plane wave of
different angles of incidence can make different contribution to the final imaging result.

Key words: plane wave; surface wave decomposition; spherical wave; ray parameter; pre-stack depth migration

(1] (4] Berkhout Mosher

Berkhout"! Mosher 1) 1 Fourier & TR K B9 EHK 5

Radon Berkhout
Mosher

Y% B EA: 2010-03-01
E&mE: (40739903)

fEEE N (1985—)

~ \) iﬁT ﬂ i hE AR, 67, 4, i, W, 7K%IJ7!<|L SSRAEGAEM S
a 208 A IMAPGISHUARE R 20 1 LRI AR KB E 3 R 22MAPGLS, B9 H ROk il 2 !

W BBS.35001.COM o, W30, R, Wbk, HORE ARLR



% 6

B O ETERNATRTERENRERY - 63 -

exp (—ikR)
R
exp(imt)
X3:O
(r )
exp(—ikr)

:_T T exp[i(kx1X1+kx2X2)]

[5]

R=vX2+ X2 + X2

r=vx2+x?°
ka  kxe

dkadkx: (1)

r 2m =, 5 VK2 —ke? —k?
(1)
X3=0 x>0 X3<0
ki = Vk? —kua? — ke )
exp(-ikR)
R (3)
Z'—chw jw expiCkixi - kiexe - kaxa)] dk*‘:"“
(3)
X3:0
(3) (
sz kys kZ
5 Xl: XZ’ X3 )
(3) ke ky
0 w
kx =ksin@cos¥1,
ky =ksin@sin¥1,
kz =k cos®
"4 0 2n o
kx=ky=0 ,ke=Kk, cosﬁzﬁzl,
y
0=0" k¢ kyoto k:=io, cos@=iwn
f=——io
(2) ,2kdk = 2kzdk: , dk = ke
dkz Kk
dkxdkydkz = k? sin #d@d ¥ 1dk ,
dkxdky

4

=ksinddéd¥i, (3)

32
exp( ikR) _ _kj J' exp|i(kex - kyy : kez)|sin 0dOd 1 +
254 “)
i —i0 271

j j exp|i(kex « kyy - kiz)]sin 0d0d #1

2

“4)
o
( )

Y

Xy 9:5
R=0 x=y=z=0

2 MWEETHIZRMIEEHE

z u(x,z,m)

Z+AZ

u(x,z+Az,w) = Zeigixz g(x—?n)ﬂz&n,gj ,0) (5)
j n

Us &n,EJ. ,@) u(x,z,m) Fourier

Xn

¢ o g(X—Xn)

u(x,z+Az,EJ—,a)) = eiEer g(x—in)ﬂz(in,gj,w) (6)

u(x,z+Az,Ej,a))

WXz+ALE0) K2+, 0)

1(X,2+Az,85,8p,) =

Zus(x,z+Az,EJ—,a))uR*(x,z+Az,§p,a)) ™

l(x,2+A2) =Y Y LIX,2+A2,E .6 .0)  (8)
7P

LI(X)Z +AZ,EJ-,EP,CD)



. 64 -

B M5 B4R % 38 %

3 SRS p BN EANRAF B PR RO B E

sina
= , a
v
v p
ZHANG Yu ¥ p
Np = NsAXxsf (sin @2 —sin a1) )
\"
Np p N
AXs f
w
f=— ma«a
27[ 2 1
p =ks
Aks 2n
AD=— = 10
P 0] NsAXs (10)
Ap p
9 N, f
4 HERE
Marmousi
Marmousi
(FFD)
(p
p
) 1  Marmousi
240 96 25m 25 m
4 ms 2500 m
20° <a<20°
p 80
2 5 p=0, —100, 100, —200

HIERRIE .

BBS.35001.COM

SR, 67, 4, o, W4, AKFIK A, SSRYELRA LM i
JAMAPGI ST FL20 1 1 4B RR K BB R IERMAPGLS, B H Bk B i !
R, WG M, BPE, BB, AR

6 [-200, 200]
10

Marmousi

xm
0 3000 4000 5000 6000 7 000 8000 9000

1 Marmousi
Fig. 1 Velocity field of Marmousi model
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Fig. 2 Slant stack migration of common-shot gathers at p =0
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Fig. 3 Slant stack migration of common-shot gathers at p =—100
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Fig. 5 Slant stack migration of common-shot gathers at p =200
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