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AHHOTALMS.

B pabGore mnpemioxkeH YCTOMYHMBBIA METOA OICHKA KHUHEMATHYECKHUX
MapaMeTPOB OTPAKEHHBIX BOJIH MOBEPXHOCTHOM CEMCMOPA3BEIIKU, UCIIOIb3YEMBbIN
o aHanm3a ckopocred B TexHonoruu CBUY. IlpeacraBiena yHuBepcanbHas
MOJIENTb TIOCTPOCHUSI Toxorpad)oB OTPaKEHHBIX BOJH. I[loka3aHbBI Pe3ynbTaThI
KMHEMAaTHYEeCKOTO aHaju3a OTPaXEHWUH I peajbHbIX JJaHHBIX. BaKHBIM
MPUMEHEHUEM METO/Ia SIBJISICTCS IMOTYyYEHHEe TOCTOBEPHBIX MCXOMHBIX JAHHBIX JIIS
perieHus: o0paTHOM KMHEMATUYECKOM 3a/]aui BOCCTAHOBJICHUS TTapaMETPOB CPEIbI.

Abstract.

The paper represents sure method of reflected waves kinematics parameters
estimation for surface seismic. This method can be used for velocity analysis in
HDS technology. Universal model for reflected waves hodograph construction is
produced. The results of kinematics analysis of reflections for real data are shown.
Significant application of this method is the source data for inverse kinematics
problem solution obtaining.

BaxxHpiM 3Tanmom TEXHOJIOTHMU celicMopa3Bellku Bbicokor uyetkoctu (CBY)
ABJISIETCS OMNPENICNICHNEe KUHEMAaTHUYECKUX IMapaMeTPOB OTPAXKEHHBIX BOJH. IJTO
MO3BOJISIET, B COUYETAHUU C METOJAMHU pacyeTa CTaTUYECKUX MOMPABOK, MOJYUUTh
pacnpeneneHue CKOpOCTeH BIOJb CEUCMHYECKOro Npouiis U TMOCTPOUTH
JIOCTOBEPHYIO MOJIeb cpebl. B paboTe npeacTaBieH aaropuTM aBTOMaTUYECKOTO
HaxO0XJIECHUSI COCTaBHBIX KHHEMATHYECKHX IOIMPABOK OJHOKPATHO-OTPAKEHHBIX
BoJiH Ha cericmorpammax OCT, OTB u OTII asst nocTpoeHus: COOTBETCTBYIOIMINX
rogorpadoB. CocTaBHblE TMOIMpPaBKUM 00pa3oBaHbl TUNEPOOIHUECKON YaCThIO
OTPAKCHHOW BOJIHBI, @ TakKXE JOMOJHUTEIbHBIMU CJIATAa€MbIMH YTOYHSIOIIETO
MOJIMHOMA 33/IaHHOM CTETIEHH.

C yd4eToM CTaTUYECKUX U KHUHEMATHYECKUX IOMpaBoOK, Trojorpad
orpaxkeHHo BosiHBI B BbIOOpke OCT, OTB wmnu OTII s HEKOTOpOM TOUKHU
Cpellbl MOKET OBITh MPEACTABIIECH B CIEIYIOIIEM BUJIE:

1, L) = 12 () + P2 (X)L + k()L +ky ()L + ...+ k, (x)L" + At (x), (1)
rne t) — IBOMHOE BpeMs poOera OTpakKeHHOW BOJTHBI 110 HOPMAJIU OT MOBEPXHOCTH

K TpaHMIle pa3zesia B cpelie, p — mapameTp runepoosibl OTpakeHHOM BOJHBI, L —
ynanenue [1B-III1, ki, k,, ..., k, — ko3dduUMeHTH yTOYHSIOMEr0 MOJIHHOMA, X —




MOBEPXHOCTHAsI KOOpAWHATA BIOJb Mpoduis, Aty — cTatmaeckue momnpasku 3a [1B
u IIIl. B cayuyae BoiOopku OCT koad¢unment HakioHna rogorpada ki gomken
oOpaiatbCsi B HOJb B CHJIy CHUMMETPUYHOCTH CHCTeMbl HabmoaeHus. llenbio
MPEACTaBICHHOTO aJIrOPUTMA SIBJISIETCS ONpeiesieHne BeIuyuH p, ki, ko, ..., k, nms
BCEX OJHOKPATHO-OTPAKCHHBIX BOJH, KOTOPbIE MOTYT OBITh BBISBJIICHBI Ha
UCXOJIHBIX CeiCMOrpaMMax.

[locne BBeneHHMS B MCXOAHBIE CEHCMOTpaMMBbl CTATUYECKHX MOMPABOK,
MOJIYYEHHBIX METOJIOM, pPacCMOTpPEHHBIM B [1], TNpuUMeEHseTcs alropuTM
aBTOMATHUYECKOTO BBIUMCICHUS KMHEMATHUYECKUX MapaMeTpoOB, KOTOPHIA COCTOUT
M3 HECKOJIbKHX JTanoB. Ha mnepBoM »3rame 1 KakaoW CceucMorpaMMbl B
cootBercTByMOIIe coptupoBke tpacc (OCT, OTB wmm OTII) mepebopom B
3aJIaHHOM JMala3oHe TapaMmeTpa p CTPOSTCA TEOpeTUYECKHe roaorpadsl
runepoosmueckoro Buaa [2]. Ilo moctpoeHHsIM rogorpadam B Tpacchl BBOISTCS
COOTBETCTBYIOIIME CABUTH, BBIUUCIAIOTCS Kod(humeHTsl momobust Tpacc.
Pesynbrarom Takoro mepebopa SBISIOTCS CHEKTPHI KOTEPEHTHOCTH OTPAKEHHBIX
BOJIH, MaKCUMYMbI KOTOPBIX COOTBETCTBYIOT TOYKAM COBMAJACHUS TEOPETUUECKOTO
roporpada (1) ¢ ocbto cuHpa3zHOCTH OTpakeHHOUM BoJiHBI. Ha cienmyromiem srare
0 MaKCUMyMaM CIEKTPOB MPOBOJISATCS KPUBBIC pacrpeiesieHus] TUIepOOTuIECKIX
napameTpoB  p(x.t), KOTOpbIE  3aTeM  CIJaXHUBalOTCSI  C  Becamy,
IPOIMOPIMOHATEHBIMU  KOPPEJSIIUSAM OTPAXEHHBIX BOJIH BJOJIb HaIpaBICHUS
COOTBETCTBYIOIIETO TeopeThuueckoro rogorpada (1) 0e3 ydyera IOMOJHUTEIBHBIX
K03 PHUIMEHTOB yTOUHSIONIET0 oanHoMa. CriiakuBaHUe MPOBOAUTCS KaK BIOJb
MOBEPXHOCTHOW KOOPJIMHATHI HA Mpoduie, TaK U 10 BpEeMEHH Ha ceicMOorpaMmMax.
JIns  3TOTO  HMCHOJB3yeTCs  CrAaXUBAMOMMKA  KyOwmdeckwid  crutaiin  [3],
MOAUGUIIMPOBAHHBIN Ha CITy4yal 3aJaHUsS BECOBBIX KOI(POUIIMECHTOB IS KaXKIOTO
y3na. Ha 3akimouuTensHOM — 3Tane  pabOThl  alrOpUTMa  OMPEACIISIIOTCS

kodhPUIMEeHTHl  yTOUHSIOMMUX ToiuHOMOB ki, ko, ..., k, Jlas »srtoro
runepOonnueckre roaorpadbl  ammpOKCUMUPYIOTCS TMMOJUHOMAMHU  33IaHHOU
crenienu [2]. B pesynbTaTte cTpositcs kpuBbie ki(x,t), ka(x,t), ..., ky(x,t), KoTOpBIE

3aTe€M CIJIAKUBAIOTCS BIOJIb NPO(IISI aHATOTUYHO TUIEPOOTUIECKUM KPHUBBIM.
JInst  TecTUpOBaHMS — MPEJIOKEHHOTO  MeToJa  ObUIM  IMOJY4YEHbI
pacnpeneneHrs KHHEMAaTHUYeCKUX MOMPABOK JUIsl PEabHBIX JTAHHBIX MO0 MPOdUITIo
MOBEPXHOCTHOM  ceiicmopa3zBeaku.  Omnpenernsuiuch  HapaMmeTrpbl  TUIepOo
OTPaXEHHBIX BOJIH, a TaKXe MEPBBIM M BTOPOH KOIP(GUIMEHTH yTOUHSIOMIMX
nonuHoMoB. Ha puc. 1 1oka3aHbl CHEKTp KOTEPEHTHOCTH M KPUBBIE
KMHEMAaTHYeCKUX TapaMeTpoB Juisi cericMorpammbl B BeiOOpke OTB. Ha puc. 2
MPE/ICTAaBIICHbl COOTBETCTBYIOIINE KpUBBIC NSl ceiicMorpammsbl B BeiOOpke OTII.
MakcuMyMbl Ha KpPUBBIX TMEpPBOTO KOA(h(OUIIMEHTa YTOYHSIOMIETO IMOJMHOMA B
paitore 2000 MC COOTBETCTBYIOT HAKJIOHY OTPaKaroIIero TOPU30HTa Ha MpoduIe.
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CeMcmorpamma OTB KorepeHTHOCTE MoarMHoOMHMaAEBEHOS
YToOYHEeHME

Puc. 1. Ceiicmorpamma OTB, criekTp KOrepeHTHOCTH U KpUBbIE KHHEMAaTUYECKUX
apaMeTpOB OTPAKEHHBIX BOJIH.
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CeMcmorpamma OTTI KorepeHTHOCTE MoarMHoOMHMaABEHOS
YToOYHEeHME

Puc. 2. Ceiicmorpamma OTII, ciekTp KOrepeHTHOCTH U KPUBbIE KHHEMATHYECKUX
napaMeTpoOB OTPAKEHHBIX BOJIH.
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CHekTp KOTepeHTHOCTM M  KPUBbIE KHHEMAaTUYECKUX IMapaMeTpoB s
cericmorpamMmbl B BeIOOpke OCT moka3anpl Ha puc. 3. AOCOMIOTHBIC 3HAYCHUS
nepBoro Kod(p@uUIHUeHTa, KaK ¥ OXKUIAIOCh, CYIIECTBEHHO MEHbIIE, YEeM JTHU
sHaueHus aia OTB u OTII B cuny cummetpuunoctu cucteMbl HabmoaeHus OCT,
Ha YTO YKa3bIBAJIOCH BHIIIIE.
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CeMcmorpamma OCT KorepeHTHOCTE MoarMHoOMHMaABEHOS
YToOYHEeHME

Puc. 3. Ceiicmorpamma OCT, crieKTp KOT€pEHTHOCTH U KPUBbIE KUHEMAaTUYECKUX
apamMeTpOB OTPAKEHHBIX BOJH.

Ha puc. 4,5,6 mpencraBieHbl paclpeiesieHus] TUMEPOOTUYECKOTO TapameTpa
OTpaXXEHHBIX BOJH Baodb npodumns mns BeiIOopok OTB, OTII u OCT
COOTBETCTBEHHO.
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Puc. 4. Pactipenienennie KWHEMaTHYECKUX MONPABOK OTPa’KEHHBIX BOJIH BOJb PO
B BeIOOpKe OTB.
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Puc. 5. Pactipenienenne KWHEMaTHYECKUX MOTPABOK OTPayKEHHBIX BOJIH BOJb MPOGUIIS
B BbIOOpKe OTII.
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Puc. 6. Pactipenienenne KWHEMaTHYECKUX MOMPABOK OTPayKEHHBIX BOJIH BOJb MPOGUIIS
B BbIOOpke OCT.

Takum o00pa3zom, B paboTe MpeAcTaBiIeHA TEXHOJOTUS YCTOWYHUBOTO
oTpeielICHUs] KHHEMAaTHYEeCKUX TapaMeTPOB OTPaKEHHBIX BOJH. OHA MO3BOJSET
MIOCTPOUTH YHHBEPCAIBHYIO MOENb romorpada orpaxkenmii (1), koTopas MOXKET
OBITh HWCIIOJIb30BaHA B KA4YE€CTBE HMCXOJHBIX MaHHBIX JUIsI PEHICHUS OOpaTHOM
KMHEMAaTHYeCKOW 3a7a4d BOCCTAHOBJICHUS MapaMeTpOB cpeibl. TexHoaorus Oblia
IIPOBEpPEHA HA PCATbHBIX JIAHHBIX.
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