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Outline

= Two models

= Possible test variations—additive noise,
seasonal variations, increased spatial
sampling, missing data

= Processing steps

= Comparisons
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Source gather from baseline model with no near-surface
variations
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Shot gather from baseline model with low-velocity surface layer,
strong near-surface variations




Processing steps

= Multi-pass radial trace (RT) filtering
= Gabor deconvolution
= NMO correction

raypath interferometry
= CMP stack
= Gabor decon, FX decon

OR




Difference detection

= Subtract baseline and time-lapse shots and
stack

= Match filter analysis—not tested
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Baseline model A—Brute stack—no statlcs applled
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Baseline model A—statlc corrected stack—max power
autostatics




3?2 612 852 9?2 1 092 1212 1 332
|

Wﬂ"“ _ """’*W

.l-\.t u--all. -u.u.l:.j

T

1 452 1 5?2 1 692 1 B1 s

1932
I

mm*#mmw it S Ll sty lpty
e IH“F{I“"H s 'u"\rv-r"rr A /4] bl n‘:{ I i IV i) et H-H e 'F W
- ) Ilw L "‘"""""“W 1m TR o L il

“"1 h" '.-_ [T A

e A ol - — ==

ffJ!u‘M#u"’fJ-"‘L
ot Wl uw

A g B Ym0 M
= ﬂﬂflﬂll|hmm~'\ﬂ'“' alr;mwrva W T — 'd'.:‘l'l "N i r‘qu:‘ W, T : f-,l T W’
= L#:'::rn"n“ “. A .;w- i ol ,.,M . ,__Wﬁ_"‘t"» “ﬂf “ i.‘.u..,“ NS vy \ T N

—} Vrl LU ”“

e
= "||Ilj ‘\

|
e A NIRRT mrwmw TV M e R
...... .,. vy m “Mm wﬂw\"m .ﬁwm f m“wﬁ"ﬁ\\
H"l'l"*"mwwpr _ . o W. m w ) | Vi i A e
= J;{Hjjlll:l;l&?l'“ﬁ?? il _| T W” "l‘ "r 'I#J |i.. v, m!lﬂﬂ it W N LAY I | 'I"||5|"l )
— i """I ! . g Y AY Y Ty _.. rI|I|LI.II|I|.-!|'
L‘-" I:III. Alﬂi’ulllllliw‘:.hh.l.ill. JT'"I' EKP: . u‘ Wit - w : T I'|I I 7 N RN l::‘ I"I'lIII *;:::..lll lil\l'
""l. I\ "" "I \ | i T bl '..i i ljin il
= '"" i |,_ |""'1‘w, .ﬂ'-“ n"h'.f'.ﬂ'" e i ! J T Vi .'iw.n “'H“'l ” i 7 iy
- .- Iﬁll::‘ll'f::" 'I"':":Ilr‘lll ml: ’"ll-uI' 'l"*l i JUJII'-"HI 'ii. I'l"n. N MMJ. |If ji ol e iy o L 1'-._ m.l:.:n. ":I::‘r |:II'- n .I i .}: -wﬂml-’a 'ﬂ ) I"*ﬂ“'hM"‘
- |' ;::Iﬂ'llllm “1".; . | Ii ﬂ i "|| I".l P AR "-",‘il m[
ﬂ“ﬂﬂﬂ I )
[P

Time (ms)

b-...____

UL T A 1|| 1

) |||| |I1+ II|I||
/A fr e T.-'- — . .-.r [V -'I”'WI.{ar IMﬂﬂ“%M1E '

b i Jw‘ m'.“"‘ L """"'w “""’ﬂﬁ"""m"“""';' ' ' Ll g
*rur.mmmrm,"" .ﬁ"m*" umwr,-hm !V ,’:"*ﬁmw-w.- b ‘m\m

i1 -.i |.u'u iy

f ‘Hlﬁfl,:lll':':llrr‘;llﬂ:'l h:l“i'

rﬂh; ;J’ ﬁ"" " " gkl

-.Hr.-:.- m-»u-!: Jl.n“"m'f"" nw

M hﬁd#fﬂwm-uwﬂmﬁm R TR

|
ol il s |

Time-lapse model B—static-corrected stack—max power
autostatics
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Stack d|fference—statlc-corrected tlme-lapse stack minus static-
corrected baseline stack—no random noise
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Stack difference—statlc-corrected time-lapse stack minus statlc-
corrected baseline stack—raw shot S/N = 1.0
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baselineA stack after raypath interferometry—random noise ,
S/N = 1.0 added to raw shots
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S/N = 1.0 added to raw shots




366 484 602 720 838 956 1074 1192 1310 1428 1546 1664 1782 1900
I I I I I I

AL T R P R LY G T e
) i'vl"| i 1 'IJ"' v T llall‘l,'. Jr N ' " * \ "..'
“{ mﬂﬂ" ﬁﬂr i'ﬂ'ﬂ ‘h:ll.r T‘ﬁ-‘h:'*r,“hr“:“?‘:; "!.r" ::{:‘ ml.:'f ﬂ‘ -T\;IH"HT‘I!', F o w (1 N I"I'i: :1':‘{" Ll L"-'Lu‘f'}-:.-.} B‘TIHI ﬂ
[ y - Maiihi L TR frye v l' i .
Lt ‘:ﬂ__ _t;ﬂ:h‘“*d”ﬁhﬁf'ﬁ@w'::ﬂutf*" 'ﬁﬁ}tﬁl’w ”I 'hn-,..,t.i \ " %M hm
= [llEr

il il a1 il H"’*l e |...u.. iy "'J"“.Lﬁn-s.ui_

RO ERL '|

e e 1. -mw

b T P el
ottt e i d*;.._""-\. N g e A L

i.'li"-'t‘

\ 1"“ o T eyl
. ﬂ'?"ﬂhﬁ"'p':’-:":;": H'MM EM"WRLH\M* ,’\-ﬁ / u‘m :}" “i' 5“*""%%’”
o N AV 4o A iy et --"w T L """‘"r ,
*t*:ﬂ‘::m il nd o WM‘I* -:~“".-:,,I“u""* et Iw;‘i“&xﬁm m.w;:&ut“ wﬁ" *vﬁ'
, 1] [ A= TN [ ,1,n - r '
L s oA e L i (AN AL A 4.5,

. W A, f L A
v L i w"u,.,..tmr NIV W *r*;,.\...l...: WOTRAT
x‘l‘%ﬁﬁw.m .J!. iy ﬁ - u?ﬂ..iflmﬁ L‘ML ““‘u'\'ﬂﬂ. W‘L ﬂ

U'Al J"

B g D g i 1:*'”'.. ‘
wn“&ht"l“ BT ”M“' "'ﬂ*ﬂi“:r v .

o it — lﬂ."lﬂ, = it e il ol W i . -
J;:EJ;MJt i)ml"'-ﬁl’ % . m--"l.‘ F-‘

e A : v T CAYTYW o o o
w;.w_”_:fj; ;;;-__;.w.a::.-ﬂ*‘”*,w..r 0 I...Iw‘,?w,y ““":5*‘“ s ;_,ww}‘__;m;,, i
mmf':,ﬁ:ﬂw;h‘ lf'l" v“.*:;*‘fl'h "l fﬂ‘ﬁs"zi:l I‘vﬂﬂ:ﬂ M ageaial | *mf:::m o ".1"' rw Wi ;ﬂﬂ '*.I.'J?:::‘:"? W ’I: !

.1.‘

—
w
E
—
%]
E

i:

H#n& o

i' r‘l’ . .r ""';] ] ""“*.I il |,| :r'
il I‘fﬁ*_’w:“f;ﬁfr.”ﬂm’*ﬁwﬂ-w m;r;‘;@% o Jf.r';#»w i
\ al “ . o o e 8 L W, i ¥
e N MMl g T il

AT oo s YR e L M I....'“.I""ff;ﬁ”" A T
- .;I'I":?.?'ﬁ*?"wI»%?ﬂﬁﬁ:ﬂ;;&;::&- H*:"u:»i.;r:"* mm ‘_3 i'# ﬁm;.m LN muﬂ?ﬂwﬁ‘ WWMR
WWEII s YR sk e NI IMIIII. !

g Mﬁ".:M:I'mw"“’:'""“m‘:ﬂ G e AT S A e T i?i*f‘.ﬁ'"
I e R e e et )
g WI '.'.“**THI Wf’mﬁw i e Eﬁ"fﬁ‘ﬂ'ﬁ»“m’&% mﬁpd‘m "-I&*III:*«I’ '"I‘
i e TS
J “U‘"ﬂﬁfﬁ%ﬂ?f":’wﬁ i %ﬂﬁ ‘I .:25‘ piin ﬁ'“ ‘:’“‘;“'II.I-»' m:;:u'rm:::f”w?im y ﬁ"'l !
Stack dlfference—tlme-lapse stack minus baseline stack after

interferometric statics—S/N = 1.0 on raw shots
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Conclusions

= 2D elastic modeling is a fast and convenient
way to explore detectability issues for time-
lapse surveys—many more possibilities than
we show here

= Time-matching (including static correction)
has the biggest influence on time-lapse
anomaly detection, as long as acquisition and
processing parameters are for two
surveys
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