1/19

/
T ——
wsodep  0E1) vel a4’
10qie00IpAY — oyl
ctl
9cl

gel /
)
T 7

WOROq Jajem

A 0ct

oLl 142

o 5 L i
Joweans \ FERTELET a/ X 4
a0l JaSSOA
\ fanmns
P TN

a0BYNS 931 \ .

¢l ¢0l




2/19

dl 9O

1 B \ TH 551
m

e 31 \ i3] Mm
o gl

O T \ F Wm
@OP\ lsweans JoAI9d3l

| O G 5| \ T M|
90

- B \ 664 5]
204

CCEX i I 131

/

901

19SSaA
Kanns



3/19

¢ 9l

(r+'x) 3
iosuss
uofjows apjped

™ Josuas
amssoid

(r+'x)d

80¢
\ 1174
! dn 8l
N FN \\\../ Imm\
s = 5 ’
[ 4 \
oweass J JEIERET) £
I} @ "
4 |9sSoA
01 \ Konins

UMop
30%1nos

9oe}NS 88))
¢l

c0b



4/19

Ve Ol

//

wsodep  0€}
uogqes0.pAy

8cl

9cl

1743

T \
19A1938] WOR0G JOJEM /

806 woyoq 90¢ vad) 0cl

1215

d

|osSaA
82In0s

»

[95SaA
Buipiooas

\ 80e4ns 33y} \

y0E ¢l c0€



ysodap

vee
uogieo0iphy . —_— / zZ

0E¢
2 Le€
w
A%
£ee
—\Nm 20IN0s
L, S
0cg S
9ee éﬂ@ Jll‘ . : | ‘ :
/S ol S 7/
9ce mww.mm 81¢ ‘ JOSUBS UOROW

. (rx)?8  opped

cle 118 916




6/19

T e————
-yisodap 0cl

uoqeaiphy

8cl

WoyRoq 1ojem

’ ¢l /ON_.
z

wOF \\\\\\\\ / / / £ /r/ ..” \
7 aweans / /Nov\, y%/
i £ - i E E B N
(%) 8 (1%x)3 ()3 (r%)3 ()3 \N/lﬁ s
‘ ¢ ¢ ¢ c N X

Q mwvm T vka T mmvu T vam« C WVQ Q j9SSOA

\ fonins
00y  eomos Y0l
a0eyNs 93

Al 201~



7/19

point gather

common-mid
I'd

/

B R S TS

514
.
N

H K- Ko KN === 4
X XXX XXX X
X
X
X
X
X

.)(.
X
X

ther

ther

common-receiver-station ga

N 512
\
\»////
<
‘\
common-receiver ga

X X
X
X
X
X
X
X
X

XXXXXX

A Y

O
(e ]
o
3
v \ »\m
g, ¥ SER R AP S =
}
]

hot gather

com

\ {x) 8j2UIPI00D JoAIBIBI
<t
<
10

Y

source coordinate (Xs)

FIG. 5



8/19

® 6 & 0 6 0 0 & 0 0 0 O O 0 O OOV PO OO OO
® © 6 0 5 & 00O 0 OO s OO S OO E 0I
o ® ¢ & & 0 9 09 0" ¢ O " O O SO PE B e
® ¢ & & & 0 0 & & 00O " 00 PO P O O OSOGS
® © 0 & % 0 OO0 O OO " OO OO O O OO0
o ® & & 0 & 0" OO O O OB OO O 0 O e 0

® & & & & @ 0 & 0O O O OO OB OO O O O
® ® @ & 0 O " O PO S OO OO OO SO
® & ® & 0 0 0 ¢ ¢ " O O " O O 0000 0D

® ® 6 0 0 0 0O & O OO0 O 0O S O OO0 e 0D

604
/

® ® 0 & 5 0 0 5 5O 5 0O OO OO SO O O O
® & & & ¢ 0 0 0 & 0O OO O s OO OO O 0
® & & & 00 0 00 O " OO OO s P e OO 00D
® & & 0 ¢ 0 O O O OO OO OO S O OO PO 0 0o
® & 0 ¢ & 0 0 0 ¢ 0 OO " OO S OO OE SISO
o ® & ® ¢ 0 0 & 6 O O O O O O " " OO S SO

[ N JK K BN JNR NN BN BN BN BN BN BN NN BN NN R B NN IR BN N B
® ¢ ¢ & ¢ 0 6 5 & O " OO OO SO OO PP
[ 20 I IR BN NN JEE N NN BN BN NN NN NN BN B B B I B B N N
® ® & ¢ 0 0 O 0 0 ¢ O " OO O O O OO0 eD

[ K I B BN NN NN N R NN BN N NN BN R N B BN BN BN BN BN AR
e O & & ¢ ¢ 5 OO 00 6 6O " s OO s S e O

ﬂA.....'.................

602
~—_

FIG. 6



9/19

(1)
(a’*:ﬁk)}’(l))

700 N 702 s
(a*, /%)

(1)

N <y

ot
a (e 81;)
S eme ) *
Yot o
710" | !
}’Mv ’ (ﬁ*,ﬁ“,}’(z))
Y

FIG. 7



700

7/(1)-..

Y+

e}

710

il
i
IS J

.

i
i
A
b

)
<3

LS
éhl‘ o I !
H A."._'h ) ’\
3 A
S

10/19

712

a1 (aaﬁa;"j)

(axf¥
/

A 802

810
800

| / Ky
M; (m.vﬁ* .'7(2)) \9 » hted Y
self-weighte ;
stacking
! /ﬁ) /81 2
806 calculate ]
N smoothed (@, e
amplitides | (@%:8%7)

804

o
2 o /
o
. Vi SR
1ot M}! M fif%‘f“% .
%t < :"
i
Yort }Sq%:’ ;j’ i !
Vi :‘:‘ 4
710
228

806

Wt
ay (a, By j)

808

i FIG. 8

; (a*.vﬂ* I},(2))



11/19

FIG. 9A

M+

908

907

Uk

910

909

ek

112

% Yk

Y-k

FIG. 9B



12/19

SO P 7 A o
pNusg i.vfmh
0 % =
AR NERP% &
N
<«
\} 5
T2
o
.
EaNTIRRNENNGS
f_.lr....\ &
—
Z A AN o
«§
o~
> EaNUIINGS
T\
- «§
1\
>N
/Mw// 28 3
ﬁyw&-.-/c HE
o~ <"
M\\\w /
% -
- S = I
S R 0 \
&> o ©
Ve 2
n,.\lupl. 2N
S
> T
RNy
by oY
©
[o)]

IRRRZa >
BRNYZ gh i e
«§
TN o
.J‘ \Ll. |||V(3\
Ny o2
—
LT &
NEFFTTT S
3
\J/ ...l.v\H,r/.
B D e Y 3
T2
<
s
AN X
[\ /r\.v\.lllv =1
«§
a8 \U
LTINS
e o
«3
=
\-l. T \W l/.ly\
A §
L 0% &
e e ™)
mUK\m1
2N

gg‘

FIG. 9C



13/19

1006

(@459

1000

self-weighted
stacking

(a*lﬁ* >}'(2))

calculate
smoothed

amplitudes

N\

¥
1014

W

1012

1016

1018

FIG. 10

( a*.vﬁ* s 7(2))

v

m-
Y



14/19

1108

calculate
stacked
amplitude

(a*,5%)

1118

FIG. 11

) A
x o~
" ~ =
Q &
% >
D g
&
o2 B
BE£Y
— 3 o=
cmio..-
BEE
1%
. <
X
= -
~

1112

(B0

ot

My



15/19

Method for stacking receiver
seismic data

receive gather of receiver | _— 1201
seismic data

v

caleulate smoothed- - 1202
amplitude gather

v

identify typeforientation of | _— 1203

reflectors in image gather

horizontal

reflectors
2

apply SWS for 1206

non-horizontai reflectors

apply SWS for _— 1205
horizontal reflectors

le
<

FIG. 12



16/19

calculate smoothed-
amplitude gather

v

forpj=1toM

N

1308
A\

4

fortrace i=1to N

'l

1301

1302

*‘

collect amplitudes in a sliding-
amplitude window

increment j

v

caiculate smoothed amplitude
for amplitudes in the window

1303

/ 1307

increment i

A




1405
\

17/19

apply SWS for
horizontal reflectors

identify central coordinates
(.7 of image gather

v

fory,j=1toM

increment j




18/19

apply SWS for
non-horizontal reflectors

v

identify central coordinates
{5 of image gather

1501
/

v

determine L parametric
equations > for L non-
horizontal reflectors and py at
{a*,3) for each curved
reflector

1502
/

'

fory,j=1toM

1503
/

»l

1507
/

Y

_~ 1504
N

increment j

1505 —

apply self-weighted stacking
for amplitudes with coordinates

in parametric equation »(*)

1506

sef amplitudes outside of
reflector wavelets to zero

1508
/

FIG. 15



19/19

1602 1603
[ [

CPU [ CPU
I— MEMORY
1610 1608
CPU F CPU
1604~—~// 1B
— 1605
1612
—_| SPECIALIZED /
— PROCESSOR BRIDGE
1614/ )
1616
-
1620
2
BRIDGE

I

, |

[

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER CONTROLLER

CONTROLLER

!\\- I \\— l \\“ l\\‘ !
1622 1623 1624 ~ 1625

1626

FIG. 16




