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AHHOTALIUA

[IpoGnema KaueCTBEHHOW CEJIEKIMH IOJIE3HBIX BOJIH IIPHU HAJIMYUU B JAHHBIX
CYLECTBEHHBIX PETYJSIPHBIX W HEPETyJSIPHBIX IIOMEX SBJISETCA OJHOM U3
OCHOBHBIX MPOOJIEM MpU 00pabOTKE JAHHBIX CEMCMOPA3BEAKH BBICOKOW YETKOCTH.
Hcnonb3oBaHue METO/a MPOECKTUPOBAHMS B OOJACTH JOMYCTUMBIX MapaMeTpOB
IpU CENEKIHMH YBEIMYMBAET MOMEXOYCTOMYMBOCTh U JAETAIBHOCTh PE3YyJbTaTOB
CEJEKIINU.

B pabote paccMatpuBaroTcsi METOAMYECKHUE BOTIPOCHI U OCOOCHHOCTH
peanu3aluu CEeIEKIUU BOJIH, OCHOBAaHHOM Ha IPUMEHEHUHN allPUOPHON MOJEIN
cpensl, 11t faHHbIX BCIT npu Hanuuuu B HUX pa3HOro poja YaCTOTHBIX TTOMEX.
[IpuBoasATCS mpumep npuMeHeHus meToaa npu cenekuuu nanubix BCII nanbHero
MYHKTA B3pbIBA.

Abstract

The problem of qualitative selection of useful waves at presence in the data
essential regular and irregular noises is one of the basic problems in high definition
seismic data processing. Use of method of projection in the valid parameters
domains at selection increases a noise stability and detail of selection results.

Methodical questions and features of realization of wave selection based on
application of a priori model of medium for VSP data containing a different kind
of frequency noises are considered in the paper. The example of method
application in selection of offset shot point VSP data is given.

OddextuBHOCTE 00paboTkn aaHHBIX BCII B TexHOmorMM ceilicMOpa3BenKu
BBICOKOW YETKOCTH BO MHOTOM OIIPEAEISETCS] KaueCTBOM CEJICKIIUU M3 BOJHOBOTO
10JI1 OCHOBHBIX THIIOB BOJIH. IIpu 00pabotke manueix 2D/3D BCII, umeromux



3HAYUTENbHBI 00BeM, Jo00aBisieTcs Takke (AKTOp MPOU3BOAUTEIHLHOCTU
CEJIEKIINU.

OnHoit W3 TJIaBHBIX TPOOJIEM CEJNEKIMHM BOJH M3 BOJHOBOTO TOJIf,
COZIEPIKAILIETO PETYJISIPHBIE W HEPETYJISAPHBIE NOMEXH, SBIISIETCS MAKCHMAJIBHO
b dexTuBHOE MOAABICHUE BCEX THUIOB TMOMEX, HAOII0JaeMbIX BO BpPEMEHHOM,
yactotHOM U FK o0nacTu, npu MUHUMaIbHOM MCKaXEHUU OCHOBHBIX IMOJIE3HBIX
BOJIH — MaIAI0IINX U OTPAKEHHBIX MTPOJOJIBHBIX U MOMEPEYHBIX BOJIH.

3amaun BBICOKON TEXHOJIOTMYHOCTU U YPPEKTUBHOCTH CEJIEKIIMU MOTYT OBITH
OJTHOBPEMEHHO PeIlIeHbl Ha OCHOBE MPUMEHEHUS alpUOPHBIX afekBaTHBIX 1D-3D
MOJIeJIEN Cpeibl U METO/1a TPOESKTUPOBAHMS HA 00JIACTH JOMYCTUMBIX PEHICHUM.

OcHOBHBIE MPUHITUIIBI CENEKINH, 0a3UPOBAHHON HA MOJAENHU Cpebl, ObUIH
u3J0xeHsl B [1]. 31ech ke MPUBECH CIUCOK BBIJISISIEMbIX HA OCHOBE alipHOPHOI
MOJEJH BOJIH.

B coBpeMeHHOl peanu3aluy TEXHOJOTHH CEJIEKIUHM Hapsay C MPUHLUINAMA
KMHEMAaTU4YEeCKOT0 MPOEKTUPOBAHUS B 00JaCTU JAOIMYCTUMBIX PELIECHUH MOJI0KEHbI
TaK)K€ U MMPUHLUIIBI TUHAMUYECKOIO MPOEKTUPOBAHMUS.

B OCHOBE TEXHOJIOTHH CENEKIMH JIEKUT BbiBeeHuEe 3C BOJHOBOIO IO IS
BOJIHBI 33JJaHHOT'O THIIA U3 CIMCKA JTONYCTHUMBIX BOJH Ha BEPTUKAJb, BO3MOKHO, C
npeoOpazoBanueM 3C Tpacc JaHHOW BOJHBI B CHEIALIYI0 KOMIIOHEHTY C
IpeIBapUTEIbHON OIIEHKOM MOJIIpU3aluy 1aHHOM BOiHBI. Takas TpaHchopmanus
BOJIHOBOT'O TIOJII MOYKET PAacCMaTpUBATBhCS KaK €ro MpOEKTUpPOBaHUE B 00JIACTH
JOMYCTUMBIX pemieHuid. [lpuueM pemenue (B AJaHHOM Cily4yae CENEKIMs BOJHBI
JAHHOTO THUMa) OyJeT TeM TOYHEee, YEM JIyYllle COOTBETCTBYET MOJENb Cpeibl
JTAHHOMY BOJIHOBOMY IOJIIO U 4eM 0oJiee MPEACTaBUTENIEH CIIUCOK THUIIOB BOJH, Ha
KOTOpbIE pasznaraercsa BoJHOBoe mnoje. Ilocnennuit (akTtop urpaer ocoOEHHO
3aMETHYIO POJIb B CBSI3M C MTEPATHBHOCTBIO MPOILIECCA CENEKIMM BOJH. Uem
Oonbllle BOJH, Ha KOTOpBIE pasjlaraercs BOJHOBOE IIOJie, TEM MEHbIIE HX
IPOSIBJICHHE B II0JE€ OCTaTKOB, a, CIEAOBATEIbHO, TEM JIyYIlE YCIOBUS IS
CEJICKLMH Ka)KJI0W BOJIHBI HA KAXKJI0M UTEPALIMU ITOMCKA PELLICHUS.

Cnenyromuii (HakTOpoM, ONPEISSIONMM 00JIaCTh PEIICHUN TPH CEJICKIUH,
SBJISIETCSL BHIOOP JTOMYCTHUMBIX MapamMeTpoB MPOLEAYp CENeKLUuH, a UMeHHo, FK-
buabTpan ¥ BECOBOM aqalNTUBHOW MO BPEMEHHU CEJICKIIUM B CKOJB3SIICH 10
Tpaccam 0Oaze. [IpuHiun BeIOOpa mapaMeTpoB TaKOW, YTO Ha TEPBOM HTEpaluu
MOWCKA peIIeHUs JO0JKHA OBbITh oOecrieueHa HeoOXxoaumash H30UpPaTebHOCTh
CEJICKIIMU, TO €CTh pa3Mep CKOJb3SIeld Mo Tpaccam 0a3bl CEJIEKLIHUH 3aJaeTCs
JIOCTATOYHO OOJBIINUM. DTO JIETAETCs ISl TOr0, YTOOBI pa3yMHBIM 00pa3oM Cy3UTh
00J1aCTh AOMYCTUMBIX PEIICHUIN U OTCEYb PETYJISIPHBIC BOJHBI-IOMEXH C OJM3KUMU
KaXXyIIIUMHUCS CKOPOCTSIMU 110 OTHOILIEHUIO K BbIAEIAeMON BoHe. [linaTon 3a Takoe
Cy’KeHHE 00JIaCTH PELICHUM SIBISETCS MOTEPS JIeTalIel BbIICIIEMOUM BOJIHBI.

ITocne mepBoM WTepalMu CEJIEKIUH JE€TaIU KOKIONW M3 BBIICISIEMBIX BOJIH
OyIyT HaxOJIWUTbCS B BOJHOBOM I10JI€ OCTATKOB, HO OCHOBHAsl SHEPTUsl KAXKJIOU U3
BOJIH yXe OyJeT BbIAENCHA. DTO JAENAeT yCIOBHUS IS CEJEKUUU Ha Cleayolen
utepauuu Oosiee OnaronpusaTHeIMH. llociaemoBaTenbHO M00aBss KaXIYHO U3
BBIJICJICHHBIX Ha MEPBOI UTEPALMH BOJIH K IOJK OCTAaTKOB U IMOBTOPHO BBIIEISA
UX Ha YK€ MEHbIIeH 0a3ze CeleKIHH, Mbl TEM CaMbIM IOJIy4aeM BbIIEJICHHbIC



BOJTHBI C YyXe Oonbmmmu netansiMu. [loBTOpsis 3TOT mporecc, MbI, ¢ OJHOU
CTOPOHBI, Cy)KaeM 00JIaCTh JOMYCTUMBIX PEIICHHM, a, C IPYrod, HaIlpaBisieM ee
BCe OOJIbIIIE K UCTUHHOMY PEIICHUIO, TO €CTh K MOJIHOMY BBIJCICHUIO BOJHBI CO
BCEMHU €€ JIeTAISIMHA Ha (DOHE PETYISIPHBIX TTOMEX.

Bce ckazaHHOE BBIIE OCHOBBIBACTCS Ha MPHHIMIIAX KHHEMAaTHUYECKOTO
IPOEKTUPOBAHUS B 00JIACTH JIOMYyCTUMBIX MTapaMeTpoB. PaccMoTpuM Temeph Takxke
Y TIPUHITUTIBI TUTHAMHYECKOTO IPOSKTHPOBAHUS.

B BosHOBOM TmOj€, KpOMe€ peryJspHBIX IOJE3HBIX BOJIH W BOJH-TIOMEX,
MPUCYTCTBYIOT TakKkK€ W PA3HOTO poOJia HEperyyspHble moMexu. JloctaTodHo
MPEACTAaBUTCIBHBIM WX  TIOJIMHOKECTBOM  SIBIISIIOTCSI  TaK  Ha3bIBacMbIC
TapMOHUYECKHE TIOMEXH, TO €CTh IIOMEXH, KOTOphle B YacCTOTHOW 001acTh
OPUBOMAT K HMCKaXEHUSM CIEKTpoB Tpacc. Jloctatouno sddextuBHOU
OpolEeAYpOr TOJABICHHUS TaKOTO poja TOMeX ABIIIETCS  TPOIEaypa
peIaKkTUpOBaHUSI ~ TAPMOHUYECKHMX  IOMEX, OCHOBaHHas  Ha  pacyeTe
CpEeIHEMEIMaHHOTO IO TpaccaM CIIEKTpa Tpacc (PUIbTPYEMOM CeHCMOTrpaMMbl,
paccYMThIBAEMOTr0 KakK MO BCEH Tpacce, Tak W B Ipejeliax 3aJaHHOTO BPEMEHHOIO
OKHA ¥ HCIOJB3YeMOro B KadecTBe dTajoHa mnpu ¢uisTpanuu. I[Iponemaypa
peIaKTUPOBAHUS COCTOUT B MPUBEACHUM C HEKOTOPHIM JIOIYCKOM CIIEKTPOB
TEKYIIUX Tpacc celcMorpaMMbl K cpeaHemMy crhekTpy. Jlomyck mo3Bosiser
NPUBOJUTh K CPEJHEMY CHEKTPY TOJBKO IIYMOBBIE TapMOHUKH CIEKTpa, HE
3aTparuBas TpPH JTOM HEUCKOKEHHYIO TIOMEXaMH 4YacTh ChHekTpa. FEme
s (deKTHBHEE B KaUECTBE CIEKTpa 3TAJIOHA MPU PEIAKTHPOBAHUN TAPMOHUICCKUX
MOMEX MPUMEHSATH CIIEKTP TPACChI OTHOKPATHO OTPAKEHHBIX BOJIH.

J1st 60pBOBI ¢ TOKATLHBIMU TAPMOHUYCCKUMHU ITOMEXaMH, TO €CTh TTOMEXaMH,
MPOSIBISIIONTUMUCS HE TIO BCEW JUIMHE Tpacchl, B TIpoleaype (UiIbTparuu
TAPMOHUYECKUX MOMEX MPETYCMOTPEHO pa3OMeHHE TpacChl HAa OKHA, B TMpeeiax
KKJIOTO M3 KOTOPBIX MPUMEHSETCsS] CBOM omeparop ¢uiabTpa. CpenHuil CeKTp B
ATOM CJIy4ae MOXET PacCCUUTHIBATHCS, KaK MO BCEH Tpacce WM B OJHOM OOIIeM
OKHE, a TAK)KE CBOM CIIEKTP B KaXkJIOM OKHE pa3OueHUsl.

[Ipouenypy ¢uiabTpanii TapMOHMYECKHMX TIOMEX TIPH CEJIEKIMHU BOJH
ah(dexTuBHEE BCETO MPHUMEHSIThH B MPOIECCE CaMOW CENIEKIIMH, TOCKOJBKY €e
MpeIBapUTEILHOE TPUMEHEHNE MOKET UCKA3UTh MOJIe3HyI0 nHpopMmanuio. B aToi
CBSI3M B TEXHOJOTHMIO aBTOMaTWyeckod ceneknuu [1] Obima moOaBieHa
(omMmMOHATBHO) BO3MOYKHOCTH TapPMOHHMYECKOW (MIBTPAIMA  TOMEX  ITOJIS
BBIZICJICHHON BOJIHBI, @ TAK)KE€ BOJIHOBOTO TOJISI OCTATKOB TIOCJIE BBIICICHHUS BCEX
PETYISPHBIX BOJIH Ha Kax oW urepanuu cenekuuu (puc.l). ITonas rapmMoHMYecKuX
IIOMEX, TIOJyYCHHBIC W3 BOJHOBBIX TIOJIGH OCTaTKOB Ha KaXJIOW HTepaluu
HaKaIuIMBarOTCsA. TakuM o0pa3oM, Ha KaJAOW HWTEpariiil YCJIOBHS CEICKIIUU
TIOJIC3HBIX PETYJISIPHBIX BOJH Ha (OHE TapMOHHYECKHX IMOMEX CTAHOBSITCS BCE
Ooonee OmarompusATHbIMH. YTOOBl ycunuTh dS(PdeKkT npUMEHEHHS TaHHOMN
MPOLIETyPbl PEKOMEHAYETCS Ha TEpPBOM WTEpaIlliu HCIOJIb30BaTh KECTKOE
pPETaKTUPOBAHUE CIEKTPOB BBIIEISEMBIX BOJH U MSTKOE PEIaKTHPOBAHUE
CIIEKTPOB TPACC TMOJISI OCTATKOB, TOCTETICHHO OCTA0JISAs peTaKTHPOBAHUE CTICKTPOB
BBIZICIISIEMBIX BOJH W YBEJIMYHMBAS CTETCHb PEIAKTHPOBAHUS TIOJS OCTATKOB B
MPOLIECCE UTEPALINM CEIEKIIUH BOJIH.



Ha puc. 2 noxa3piBaeTcss pe3yJbTaT MOPUMEHEHUS TapMOHUYECKOTO
pEOaKTUPOBaHUS CHEKTpAa TMpPU CEJIIEKUUH OTPAXKEHHBIX MPOJIOJBHBIX H
MONEPEYHbIX BOJH B  BOJHOBOM  TMOJIE, COJEPXKAUIEM  HMHTECHCUBHBIC
HU3KOYaCTOTHBIE TMAJAOIIMEe TIonepeuyHble BOdHBL. Ha puc. 2a ouyeBHIHO
CYILIECTBEHHOE NPEBBIINIEHNE HU3KOYACTOTHOW YACTH CIIEKTpPa OTAEIBHON TPacChl
HaJl CPEAHUM CIIEKTPOM Tpymiibl Tpacc. Ha puc. 2B u puc. 2e nokas3aH pe3yibTaT
ceiekuud P W S BOJNH COOTBETCTBEHHO ©0€3 MPUMEHEHHsI MPOLETypPb
PEIaKTUPOBAHUSA CHEKTPOB. B TM0OJ€ BBIACIECHHBIX BOJH 3aMETHO MPOSBICHUE
HU3KOYACTOTHOM Majaromeld monepeyHor BoJiHbl. O4EBUIHO, UTO MPHU CEJICKIUU
JTAaHHBIX BOJIH C IPUMEHEHUEM PEIAKTHPOBAHUE CIIEKTPOB BBIJAECIECHHBIX BOJIH yXKE
MocJIe BTOPOW wWTepanuu (pUcC.2n W PHC.23) BIMSHUE TAJAroNIe S BOIHBI
MPAKTUYECKN HE3AMETHO.

BTopbiM  mpUHIUIIOM JWHAMUYECKOTO MPOEKTUPOBaHUS B  00JacTH
JOIYCTUMBIX I1apaMETpOB, MPUMEHSIEMbIM IPU CEJIEKIUMU BOJIH, SBJISAETCSA
WCIIOJIb30BAHUSI ~ CIVIAKUBAHUS  aMIUIMTYJ, B  o0yiacTsax  uHTephepeHIun
BBIJICJISIEMOM BOJIHBI C JIPYTMMH PETYJSIpHBIMU BOJHaMmu. [IprmMeHeHue naHHOM
IIPOLIEAYPHI IO3BOJSECT COXPAHATH MCTHUHHBIE AMIUIATYIbl PEryJSIPHBIX BOJIH B
00JacTsIX UX UHTEPPEPEHIIUH.

OCOOEHHOCTBIO COBPEMEHHON pealu3alid TEXHOJOTMH aBTOMATUYECKOU
CENICKIIUU B OTIM4YMe OT [1] sBHsieTCS TakKe BO3MOXHOCTH CEJICKIMH IMPSIMBIX
MPOJOJBHBIX U MOIMEPEYHBIX BOJH, KaK MO MOJIENM, TaKk W MO HUX Tojorpadam
MEPBBIX BBICTYIUICHHA. OTO YJIydlllaeT CENEKIHUI0 BOJH, KOrJa HE yAAaeTcs
noAo0paTh JETaTbHYIO aICKBAaTHYIO MOJIENb, MOJIOKEHHYIO B OCHOBY CEJICKIIUH.

B [1] Oblr iprBeieHbI TPUMEPBI MPUMEHEHHUS TEXHOJIOTHH aBTOMATHYCCKOM
CEJIEKIMH BOJIH, OCHOBAHHOM HA OJHOMEPHOU MOAEIU CpEIbl, K MOAECIbHBIM
nanabiM BCII u peanbabiM nanasiv 2D BCITL

Ha puc. 3.1 npuBoasTcst pe3yiabTaTbl IPUMEHEHUSI aBTOMATUYECKOM CEJIEKIIUN
BOJIH C HCIOJh30BAHUEM BCEX HA3BAHHBIX METOJOB MPOCKTUPOBAHHS B 00JACTH
JONMYCTUMBIX MapaMeTpoB K peanbHbiM JaHHbIM HBCII nmpu Hanuumu B HHUX
rapMOHHYECKHUX IToMeX. [Ioka3aHbl BOJIHOBBIE MOJISI OCHOBHBIX BBIJICJICHHBIX BOJIH,
MOJIE BBIJCIECHHBIX IOMEX M T0JIE OCTaTKOB IMocjie cenekiuuu. OTCyTCTBUE
PETYJSIPHBIX BOJH B II0JIE OCTAaTKOB M HEPETYJSIPHBIX IOMEX B BbIJICICHHBIX
BOJIHAX CBUJIETEJBCTBYET O XOPOLIEM KaYECTBE CEJICKIIHH.

BniBoabl.

1. TexHosorust cenekiuu BOJH Tpu  oOpaboTke gaHHbix BCII,
OCHOBaHHAS Ha MOJICIIA CPEJIbI U METOC IPOCKTUPOBAHUS Ha 00J1acTH
JOIYCTUMBIX TTapaMETPOB MO3BOJIIET C BBICOKOH 3(PPEKTUBHOCTHIO U
JIETATBHOCTBIO BBIJICIATh TIOJIE3HBIC PETYJISIPHBIE BOJIHBI, 00JiamaeT
BBICOKOW TEXHOJOTHYHOCTBIO MpH 00paboTke OONbIIMX 00BEMOB
nmauabix 2D-3D BCIL.

2. [Toaxox, mpu KOTOPOM MOJABICHUE HEPETYISIPHBIX TaPMOHHYECKHX
MOMEX OCYIIECTBISIETCS B IMPOIECCE CENEeKIMA BOJIH, OCIa0JIsIeT



BJIMSIHUE TOMEX HA PEe3yJlbTaT CEJEKIMU M IOBBIIIAET HAJAECKHOCTh
BBIJIEJICHUSI BOJIH.

3. [IpumeneHne MmeToAa NPOEKTUPOBaHHUS B O0JIACTU JTOMYCTUMBIX
napaMeTpoB B YAaCTOTHOM 00JIaCTH MpU CEJNEKIUH BOJH MO3BOJIAET
BBIMOJHATh CEJNEKIMI0 B IIMPOKOM IIOJOCE YacTOT BooOIEe Oe3
4acTOTHOW (pUiIbTpanuu Tpacc, Tak Kak, [0 CyTH, JaHHas Mpoleaypa
ABJIIETCS AIITUBHBIM YaCTOTHBIM (PHIIBTPOM.

4. [Ipouenypa cenekuuu BOJH C NPUMEHEHHUEM  IMPOCKTUPOBAHUS B
00JIaCTH TONyCTHUMBIX MapaMeTPOB TaKXKe€ OKa3bIBaeTCs 3(PPEKTUBHON
Y 1Ip1 00pabOTKE JaHHBIX HA3€MHOW CEHCMOPA3BEIKH.

Pucynku

Puc.1l. CrpykrypHas cxema celekuuu gaHHbIX ojHoro [IB ¢ mnpumeHeHmem
pEIaKTUPOBaHUSI TAPMOHUYECKHUX ITOMEX.

Puc.2. Ilpumep mnpuMeHEHHs YaCTOTHOTO pEJAKTUPOBAHUS CIEKTpa IS
MO/IABJICHUS] HU3KOYACTOTHBIX PETYJSIPHBIX TOMEX MPU CEJEKIUU BOJIH. a)
UCXOJIHOE BOJHOBOe moJie (R-kommoHeHTa), 0) HalOXKEHHE CIEKTpa OIHOU
penaktupyemorr tpaccel (1) u cpemnero cmektpa (2), B)-) pe3yJbTaThl
CEJICKITUN OTPaKEHHOUW P BOJHBI 0€3 YaCTOTHOTO PEIaKTUPOBAHMSI CIIEKTpPA, C
YaCTOTHBIM PEJAaKTHPOBAHUEM CIEKTpa ITOCJIE TEPBOM M BTOPOM HUTEpAIHH
COOTBETCTBCHHO, €)-3) T€ JKE Pe3yJIbTaThl CEJICKIIMA OTPAKCHHON S BOJIHBI.

Puc.3. Pesynbrats! cenexmun peanbabix nanaeix HBCIIT (3anagnas Cubups): a) P-
KOMITOHEHTa UCXOJHOTO BOJIHOBOT'O M0JIs1, 0) MpsiMbI€ BOJIHBL: TPooJibHAS (1) U
nonepedHas (2), BbIJICICHHBIC U3 P KOMIIOHEHTHI, B) HAJIOXKEHHE JIBYX BUIOB
MPSIMOM S-BOJIHBI, BBIICNICHHBIX U3 R-KOMIIOHEHTHI UCXOIHOTO 10 (puc.2a) 1)
Z-KOMIIOHEHTa WCXOJHOTO TIOJI TMOCIEC BBIYMTAHHS TMPSIMBIX BOJIH 1)-K)
BOJIHOBBIE TOJIS [TOCJIE CEJIEKIUU U3 Z-KOMIIOHEHTBI: OTPa)KEHHOW MPOI0IbHON
(DPUP), otpaxennoit oomenno# monepeunoit (DPUS) (M3 Y KOMIIOHEHTHI),
obmennoi maparomieii (DPDS), kpatHoii npomonsHoii magaromieii (DPUPDP),
KpatHOil Tmonepeunoit mnanatomeir (DPUPDS), oTpakeHHOW MOHOTHUITHOM
nonepeyHort  (DSUS) BOMH COOTBETCTBEHHO JI) TMOJIE HEPETYJISIPHBIX
rapMOHUYECKUX TTIOMEX, M) BOJIHOBOE T0JIE OCTATKOB MOCJIE CEIEKIIUH.
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