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06 0o Oy O
Introduction

yd¥y ¢ 7 po O Selectionof the basic types of wavesfrom initial
i 2 Oy E zwave field is one of key and time-consuming
0 Opé dg@F#x T proceduresin VSP and 2D/ 3D VSP data processing
O O bY@ dgt mApplication of technology of automatic selection
¢ £ 0 Oallodvspessentially to speed up processing and to

Pt Eypo E ¢ YOrOZ increase its efficiency. Examples of application of
) ( y | O € &utomatic selectionto model and real VSPand 2D/ 3D
OO QI ’9331 y VSPdataarerepresented
D

The main principles put in a basis of developed
_ selectiontechnology:

¢ dfFe b o 6 ,Z basing on 1D velocity models of the parallel
S Bt gayered anisotropic medium and in the future on
) D/3D model;

A additivity of waves selected and the irregular and
O7 1 Q ¢efakresiduals;
n, ?

) £y - ; - A Iterativity of selection procedures with stejby-step
&F th cp | b X E8F 6 O 5 Qi  refining of wavefield of waves selected.

). ¢ a yop OGb © by ( The bases for practical application of developed

©f quOap method:

;/f(m I,(bj q[_’oA %60& coﬂe%p%ndence of model for P and S waves to

Yoy y YOy wgy

topE a@b@ @ Apabgence of wavesioises with close to useful waves
y _(upgoing reflected PP and PS waves) apparent

S P DOttt AZ dpOp BT 0.

A low enough background of irregular noise.
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¢ 0t On?yy O00dMdEz 03T

Features of VSP data automatic selection technology realization

5 pt bpk ch(DB TAC s OCR&SP’%/;/E;\,vefleld IS representedas the sum

= c types of waves DP, DPDS,
nd g T jgb¢ dop ocbww» asi
DPDS, DPUP. DPUS DPUP DPUP, DPUS, DPUPDP DS, DPUPDS

P
DPUPDS, DSUS DSUP y 00Ts Q¥ b SUS DSUP and regular and irregular

z
HOZOOT t qPZEdDEZN, ) ésiduals
VSP _
voverelq ) = | DP |+ [DPDS|+ [DPUP|+ |DPUS| + |DPUPDP|+ | DS |+

DPUPDS| + |DSUS| + |DSup| + | Regular |, | Irregular
residuals residuals

WhereDP - direct P wave DPDS 6 downgoing convertedPSwave DPUP 9 reflected
monotype PP wave DPUS - reflectedconvertedPSwave DPUPDP - multiple downgoing P
wave reflected from ground surfaceDS - direct Swave DPUPDS -downgoing convertedS
wave formed as result of reflection from ground surface d?P wave DSUSOA reflected
monotype SSwave DSUP & reflectedconvertedSPwave
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305 On?pddOE A pt @t E¢yq  Selection can be applied to 1C and 3C
3C ¢0, ¢) y? Odbmod#EAZY 2 ©)t (seismic data, and for the 3C data both
00 bbEZ3C _ACZOO0T¢ | pt _@ ©® dhcomponent by component processing and
Apn @] Ampdb® dip®@ @O ghtongoy z tracking  component  selection — after
g Ot On K@ + HZ O pO € 6 Y qio@BQigransformation three componentof the input
N . A pdO pipd bR D hdER (PO dbKata in one tracking component for each
¢t O0 QU p) ApdOobt dn 6 6 0 psetected _ type wave s provided.
OFO0O:t Ay ¢80qs ddRZ OpOZo0 Y. goTransfoynation in tracking component is
0gt O0 (8] Apdehiddod E 6dd baged on polarization estimations by given
Pp? O ng oz AZy Wa® § § 0 dpdepd, O tmibdel of medium for eachwavetype .
¢ ZOO0 #£]0 6 0 tpP Papt .DE

1C
VSP ——— 1C —— 1Cselected waves
data AutoSel and residuals

Component by component

3C / SC AutoSe ~ 3Cselected waves
VSP and residuals
data \ Tracking component /

3C AutoSel
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3LZINETZCD6q ¢720] 06 pOCZOOMEnNy2DBEOBSA @O
Structure chart of single SP traces processing of 12/3D VSPdata

308 0n?yQq Opt d @O dp, nhY/3EPbADYEH) ApHO b dPF ?
-6q ytO€Zo?y (.

Single component waves selection for 1C/3C data in component by component mode
First iteration.

> Sl ) YUTCHV ._.’j"' - o - L ~ 9 >
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3LZINETZCD6q ¢720] 06 pOCZOOMEnNy2DBEOBSA @O
Structure chart of single SP traces processing of 12/3D VSPdata

30 0n?yq 6t 207 n P AgpkbOabE B O QZ O @ whydh
16 qQ ytO€Zo6?2y Q.
Three component waves selection for 3C data in tracking made
First iteration.

AN NenyH y ITOMH I ._.’j"' = o - 9 7
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3LZINETZCD6q ¢720] 06 pOCZOOMEnNy2DBEOBSA @O
Structure chart of single SP traces processing of 12/3D VSPdata

308 0n?yQq Opt d @O dp, niY/3EPLAPYH) ApHO b dPF ?
3t 0oy 6 qQ yrO€Zo?y (.

Single component waves selection for 1C/3C data in component by component mode

Next iteration.

> Sl ) YUTCHV ._.’j"' - =5 - L ~ 9 >
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3LZTINETZdb6q ¢70] 06 pOZOoOmwtny RIDOKIHT DO
Structure chart of several SP traces processing 2D/3D VSPdata

SP1 SP2 SP3 e SP3
data data data data

First wave
selected

2nd wave
selected

M-

Last wave
selected

(D~

TG
i

Residuals

SJeRSTe
SJeRete
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3¢00¢t B0 dOELZmLny 66t m 6DF2DEHE I ¢ O
Tuning tools of 1D/2D/3D VSPdata automatic selection

2 @g03 ),
OQog¢gtooO
.Y

0 £ n ? y Yhe automatic selection program has next
© ytuning tools:

AUser set list and amount of selectedwavestypes
Z The list of selectedwavestypes necessarilycan be

. 0 /0% ¢Opemsily expanded
PO % JOPMMHflexibility of selection is determined by
parameters of FK-filter weight characteristic and

AC@C(Y_J_—.C)@ @t @he |size of the sliding base used in algorithm

| O ZROLYCOR.

Y ENurfber of wavesselectioniterations is set

_ - . = =, AThe selection iterations continuation mode was
oY@ 0 0.0t gnfdde to change wave selection parametersduring
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®y BFE i The amplitude smoothing of selected wavesin

Y& 0 ?shBtraction of selectedwavesin domains of its
interferencewith other regular waves

; qOmHd AStart_and final SP number in 2D/ 3D VSP data
Tt ¢ dbdedsingis set

R Oy i"AYABsence of the regularwavesof the sametype as
_ selectedwavesin the residual wavefield servesas a
DIP® & Y criterion for wave selection process finishing and
q alsoasselectionquality estimation.
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Eng AOZYy) Obt 65 ¢ DEO ZOYTs
Computing results

0 po Ot d DEO 006 bbEO SO3T
Offset VSP model data

6t G o O y Z opoih iy OIWH 3 T Realdata of oneregion from Volga areais
Ve Aps ¢YpZEOD Y ¢ gbp DdbEPO dopP ¥ used for modeling of offset VSP wavefiled
20 ) cpdhgud s EEH@ 0L ODWRMO ] ¥ with SPoffset2000n and well deviation up to
Yy £Ney 0Ldrygmo 006§ gl . T qby | 450n, The P and S wave velocity model was
ggoi ‘?bqoo PO G adpi g b D@ LEE Y S aichedby thesedata.
SP location and well deviation P and S wave velocity model
uuunnggggpgggggggggguwnm
nnunnn;;;ﬂgfﬁaiaﬁnn;nu\|u;;
£ i e Joll= T
§ g
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Tmp 600 ddelpo OKgp A Z Qﬁ_éJ XZ componentsof offset VSPmodel wave
nPbO-Zdd dgpé¢ 2Dt ¥ g éYofabI d Qvere computed based on obtained
AOonOLtAZ pO¢L o6 JUNIVERS Q g)x, gomodel applying final-difference 2D modeling
Zo¢g ¢2yXKDmpdp) A pdOddbdOL ¢ dprogram of UNIVERS processing system
O pt & PP 3 T 0 6 pt b oy OAll wave types selected with automatic
Z PZ p@Bypo @ 10y AFZps @z @ Ot J O sefection program we can well see in the
AKZpOCZog g topdp) 0 £ yE20Q3 ¢OmePly ¥ model wavefiled

Real wavefield. Z component Model wavefield. Z component
Time, ms Time, ms

400

1030 1020
1090
1140
1200

1080
1140
1190
1250
1300
1360
1410
1470
1520
1580
1640
1690
1750
1800
1860
1910
1970
2020
2080
2140
2190
2250
2300
2360
2410
2470

1250
1310
1370
1430
1490
1540
1600
1650
1710
1770
1830
1890
1940
2000
20580
2110
2160
2220
2280
2340
2400
2450
2510
HCABE Downhole: 2

Depth, m
Depth, m

HCAB Downhole: 2
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Depth, m

HCAB Downhole: £

Depth, m

HCAB Downhole: 2

FansnepuHckne Ynerms) 2007

DPDS wave
selected

Depth, m

Depth, m

HCAB  Douwnhole: 2

400

HCAB Downhole: 2

Time, ms

1000

DP wave
selected

1000

DPUP wave
selected
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Depth, m

HCAB Downhole: £

Depth, m

HCAB Downhole: 2

FansnepuHckne Ynerms) 2007

Initial £
. e
wavefield *%
a
£
DPUPDP wave IS
selected o
a

HCAB Downhole: 2

DPUS wave
selected

ﬂsﬁ’r} ’;%;Ffét e
S A eSS S e

1000

DS wave
selected
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Depth, m

Downhole: 2

Depth, m

HCAB Downhole: 2

FansnepuHckne Ynerms) 2007

400

Initial
wavefield

Depth, m

HCAB  Douwnhole: 2

300 400

DSUS wave
selected

Depth, m

AT

HCAB  Downhols

Time, ms

1000

DPUPDS wave
selected

DSUP wave
selected
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1000 1200

300 400
1000 1200

360
410
470
h2o
580
640
690
750
800
860
910
970
1020
1080
1140
1190
1250
1300
1360
1410
1470
1520
1580
1640
1690
1750
1800
1860
1910
1970
2020
2080
2140
2190
2250
2300
2360
2410
2470

Depth, m
Depth, m

HCAE Downhole: 2

HCAB Downhole: 2
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t O6t ¢ dE O WalkndagbZ O
Walkaway real data

L, TZ2y) ObOaytOm) 0ty ¥ Of WMRAY Yapplication of automatic selection to the real 2D
OO0+ ¢ gD 03 T Apno Y EDS d’?@t\?SP data is shown on example of Walkaway
ACZy | @H@bbWalkaway U ¥ £.03P Ot § 0 Od data. Observations were made in well in
QFL WZpy YO OB @l 0 60 o dyabt OZ 0 gy |% range 12082020n with step 20m. The
O T O¥@2029 ¢ B0 OgAQ . 3 n PL P £ Riblhy model for P and S waveswas obtained by
| PO Wity SO sCHE £ AL T A0 DDE j\/Spdatain the samewell. The SPoffsetsfor shown
03 TOJt qﬂ ¢ 1.0 00 yIdh®0 s Oy at 4 fragmentare525 575and 600m.

0 O] ¢ £ Z ys@zred) | g8k 76y 600 .
P and S wave velocity model Real WalkaW%)r/nga;as. P component

1200 1500

Depth, m
SP number
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1200

500 600

o ©
o) o)
= nial 5
g it '6? < DP wave
o wavefield o selected
© @
o) o)
£ DPDS wave £ DPUP wave
= =
o selected o selected
) %)

HHGL Downhole: P
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1000 1200

1000 1200

) o
o] O

S » e

= Initial = DPUS wave
o wavefield o selected
(0p)] (9))]

Time, ms

o o

= =

g DPUPDP wave g DPUPDS wave

% selected % selected

HHGL Downhole: P

HHGL Downhole: P

FansnepuHckne Ynerms) 2007
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Residual waves after selection
Time, ms

1000 1200 1500

Real Walkaway data. P component
Time, ms

1000 1200 500 [S111)

500 BOO

SP number
SP number

HHGL Downhole; P

HHGL Dounhole: P
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OFO ok
Conclusions

A TZY) OO bydd L @) 6Ly 2 6§%p&li&ﬁtion of automatic selectionto
¢ 0t O 9% docbB )3 Ty 2D/ 3D . VSPand 2D/ 3D VSP data essentially
0 %};;ﬁ %H (§¢ ;mggq%ép O gagceleratesof processing and reliably
Q Q UPY NADPY O P 0 iy '

5o OL g’¢ PPS bE KB b DY ifOWS to selec?trllc? basC;ctypechI)I_wavis
6 pt Dl PB@ Y ¢ 2 PD PY DB O@OJJ] a wave field under condition o
¢ ppt 0 O @gﬁmqo@g@ t ¢ do@aod conformity of medium model to
gOLg) y20E0hDE|] _ therealseismicdata

ALO  AOZ¢ AOnt »o¥) o dhdn prospects probably basing of the
OQ Yy € 0o coddydiabpf. O DM PR selection technology on more
e Q(@g@mx’m@ 2acax 1H/30 complex 2D/ 3D modelsof real media.

] 0 OF Q@ ¢¢* ° e AThp [ f sel d

A 3KV ¢ ®E0OL Q6 pErpd OL e list o s_,eecte waves can vary
00 CEYy Cmpo Moded] ¢ £ € pdgth towards increases, and towards
}f 0 81&)% E 8%@ |§C,1137 _6¢ . gt Cpg}gpgaa'ﬂuction of their number. In addition
AL W2y g5 0UQ

56 0oy b @k ML by b £ DE F ne¥v t;apes of selected waves can be
6 o Ot QOPHEdD chiere _ Y
A3 Oz hopt POYEP L ) B LV 2 6DE6F€ logy of automatic _selectlonln
g Ot On KZW O Z 6 O gpd G, Db E 2D/ 3 SP data processing can be
2D/3D 03T & OOnqpo OPDE L & easy paralleled by common SP
g?_'cl)'_g AO ZO0 b KQbeQhor | Cpogéslei!sn%éjrams
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