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BBeaeHue

‘/ MNMpepctaBneH meton
aBTOMaTU4YeCKoro onpeneneHus
KWHeMaTU4YeCKUX napameTposB
OTPaXXeHHbIX BOJIH HA cCeUcMorpamMmmax
NOBEepPXHOCTHON CeNCMOpa3BeKM.

‘/ NMpoBeaeH aHanNU3 KMHeMaTUKN OnA
cencmorpamm B Bbloopke OCT, a Takxke
COBMECTHbIN aHarim3 No ceMcMorpaMmmam
B Bbloopkax OTB n OTI.

‘/ Pe3ynkraTbl MeTo4a MOryT ObITb
MCMNONb30BaHbl NPU MOCTPOEHUMN
rogorpacdoB oTpaXeHUn B TEXHONOrmmn
CBY pnsa peweHns o6paTtHoMn
KUHEeMaTU4eCKOM 3apaumn.

Introduction

‘/ Automatic method of reflected waves
kinematic parameters estimation for
surface seismic is presented.

‘/ The analysis was made for CMP
seismograms as well as for CSP and CRP
seismograms jointly.

‘/ The results can be taken as source
data for inverse kinematic problem in HDS
technology.



Foporpad oTpaxeHHOW BOSHbLI B Reflected wave hodograph in HDS
TexHonornn CBY technology

H(to,%,1) = 12 + PP (L +he (DL +hy ()L +... ke, ()L + At (1, %)

t, — ABONHOe BpemMs npobera BonHbl MO HOpManu t, — double travel time of reflected wave
OT NOBEPXHOCTU K rpaHuue pasgena

p — NnapameTp rmnepbonbl OTPaXKeHHOM BOSHbI, p — hyperbolic parameter of reflected wave,
L — yonanenue [B-T1I1, L — offset,

Ky, Ky, ..., K, — KOBDPULMEHTBI YTOYHSIOLLIETO ki, Ky, ..., k,, —coefficients of the n-th power
nosinHoMa cTeneHu n, additional polynomial,

X — MOBEPXHOCTHAA KoopauHaTta Bonb npodung, X — lateral coordinate,

At — cTatnyeckne nornpasku. At — static corrections.

Llenb — onpepeneHve rmnep6onuyeckux napamMeTpos p u KkoadduumeHToB K, K, ..., K.
Aim is to determine hyperbolic parameters p and polynomial coefficients kq, k,, ..., K.



KMHEMATUKUN OTPaKeHUN

BBegeHve B nCXodHbIE CEMCMOrpamMmmbl
CTaTMYECKMX MOMpPaBOK, PaCCYNTAHHbIX MO
metoay «MOJIMKOP»

\ 4

BbluncrneHne cnektpa KorepeHTHOCTH
OTPaXeHHbIX BOSH B 3adaHHOWN BbIOOpKe
Tpacc OCT, OTI1, OTB nnn coBMeCTHO

OTMN+0OTB

A 4

[TocTpoeHne KpuBOW rMnepbonnyecKmnx
napamMeTpOB OTPaXXEHUN N0 MakCUMMyMaMm
nogobus Ha cnekTpax KorepeHTHOCTU
OTPaKeHUN

\ 4

[MocTpoeHne KpuBbIX KO3 PULNEHTOB
NOSAIMHOMOB, YTOYHSIOLLNX rMNepOOosIMYecKyto
doopMy OTpaXeHHOW BOSIHbI

A

\ 4

CriaxuBaHue KUHEMaTUYECKNX KPUBBIX C
BEcaMu, NPOonopLUNoHanbHEIMY NoAobuo

ABTOMaTMyeckoe onpepnerieHune

Boonb npoduns

determination

Application of static corrections calculated by
the POLYCOR method into source
seismograms

A 4

Calculation of reflected waves coherency

spectrum for CMP, CSP, CRP seismograms or |«
for CSP and CRP seismograms jointly

A 4

Hyperbolic parameters curve construction
from the coherency spectrum maximal values

\ 4

Polynomial coefficients curves construction for

more precise reflected wave hyperbolic form
definition

A\ 4

Kinematic curves smoothing with weights
proportional to coherence

Automatic kinematic parameters

Along the lateral



OnpeaeneHne opmbl Reflected wave form
OTPaXeHHOWU BOJHbI determination
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KuHemaTtuka OCT CMP kinematics
C

YpaneHue, m MapameTp runep6onbl p, MC/KM
30 60 90 120

6000_ : B == | 0.4
Bpemsi, mc Mopobue

A - cencmorpamma OCT, B - doparmeHT pa3pe3a nocrie BBoAa KNHeMaTU4eCKMX nornpaBok, C- CneKkTp
KOrepeHTHOCTU U KpuBasa runepobonmyeckux napameTpoB, D- KpuBas KoacpduumeHToB
NOSIMHOMOB NepBON CTeNeHn (HaKNoHOB).

A — CMP seismogram, B —time section fragment after NMO, C- spectrum of coherence and
hyperbolic parameters curve, D- polynomial coefficients of the first power (dips) curve.




OcTtaTtkm 2ENMETS

YoaneHune, m MapameTp rmnepbonbl p, MC/KM
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A - ceucmorpamma OCT nocrne BblYMTaHUA OTPaXeHHbIX BOSIH, B — OCTaTOYHbIN CNEKTP
KOrepeHTHOCTU OTPaXeHUMN.

A — CMP seismogram after reflected waves subtraction, B —residual spectrum of coherence.




KuHematuka OTB+OTI1 CSP+CRP kinematics
A C D

YnaneHue, m MapameTp runepbonbl p, MC/KM
3009 one+ornrn p 30 6|O 90 120l

| 0.6
Mopobue

A - cencmorpamma OTB, B - chparmeHT pa3pesa nocne BBoga KNHEMaTUYECKUX NonpaBokK, C- CNeKTp
KOrepeHTHOCTU U KpuBasa runepobonmyeckux napameTpoB, D- KpuBas KoacpduumeHToB
NOSIMHOMOB NepBON CTeNeHn (HaKNoHOB).

A — CSP seismogram, B — time section fragment after NMO, C- spectrum of coherence and
hyperbolic parameters curve, D- polynomial coefficients of the first power (dips) curve.




OcTtaTtkm 2ENMETS
A B

YoaneHuve, m MapameTp rmnep6onbl p, MC/KM
3000 O 30 60 90 120

6000 R ' : 0.05
Bpemsa, mc Monooo6ue

A — cencmorpamma OTI nocrne BblYMTaHUA OTPaXXEHHbIX BOSIH, B — OCTaTOYHbIN CNEKTP
KOrepeHTHOCTU OTPaXeHUMN.

A — CSP seismogram after reflected waves subtraction, B — residual spectrum of coherence.



PacnpepeneHue KNHemaTn4ecKkux Kinematic parameters lateral
napameTpoB BOOSNb npoduns distribution

oTB+0OTI1

A — pacnpegeneHue runepoonMyecKknx napameTpoB, pacCcUuTaHHbIX B Bbioopke OCT,
B — pacnpeaeneHue runepoonnMyecknx napameTpoB, paccuntaHHbIX B Bbibopkax OTB n OTI
COBMECTHO.

A — distribution of hyperbolic parameters calculated in CDP, B — distribution of hyperbolic
parameters calculated in CSP and CRP jointly.



BpemeHHOM pa3pes Time section

Bpewms, mc




3aKknryeHune

. PaspaboTaH anroputmM aBTOMaTU4YeCKOro onpenenieHus CoCTaBHbIX KMHEMAaTU4YEeCKUX
napameTpoB OTPaXXeHHbIX BOJIH Ha cerucmMmorpammax NOoBepPXHOCTHOWM
cencmMopa3sBeaKMm.

. TOYHOCTb N HaAeXHOCTb paboTbl anropuTMa MOXeT ObITb MOBbIWEHa 3a c4yeT
COBMECTHOro aHarim3a KorepeHTHoOCTH oTpaxxeHu B Bbibopkax OTB u OTI1.

Summary

. Automatic algorithm of reflected waves kinematic parameters calculation for surface
seismic was developed.

. Accuracy and reliability of the algorithm can be improved at the expense of
reflections coherence analysis for CSP and CRP seismograms jointly.



