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METHOD INTERSTRIPATION OF THE FUNCTIONS FOR
PROCESSING AEROSPACE SENSING AND ITS
APPLICATION IN SEISMIC TOMOGRAPHY

Ivan V. Sergienko', Oleg M. Lytvyn®, Oleg O. Lytvyn*
'Institute of Cybernetics of NASUkraine, Kyiv, Ukraine
2Ukrainian Engineering-Pedagogical Academy, Kharkiv, Ukraine
academ_mail@ukr.net

Seismic exploration is the most widely used method of
exploration of oil and gas [1-5]. But its effectiveness factor is
anything that only 4 of the 10 wells drilled on the recommendation of
seismic confirm the prognosis [5]. This report is devoted to research
opportunitics for improving the efficiency of seismic method by
interstripation [6—7] together with remote sensing data planet.

Definition 1. Let in the plane Oxy defined system of bands

(stripes) 17, = {(x,y) ta, <w,(x,y) < bk},
w, (x,y) =Ax+By-C ;A ’+B’ =1k 1M,

Let /T, cD<R*k=1M and some function f(x.y)eC(D)
are defined only in the points these stripes by their tracks
fe (x,y) :f(x,y),(x,y)e Hk,fk(x,y) = O,(x,y)ez 1k :I,_M. The
interstripation of the function f(x.y) is the recovery f(x.y)

between the stripes by their tracks on Hk,kzl,_M. The report
proposed a method of using interstripation data processing acrospace
sensing planet to improve the quality of seismic exploration. We
consider in detail cases where remote sensing data is a world in
which the function f (x, y) can mean the color of vegetation and soil
surface, the height of the planet’s surface at a point relative to sea
level and so on.

For this report examines such tasks.

Task 1. Select automatically in D the subregion D, cD. in
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which the color of vegetation is beneficial for the planet beneath
deposits of oil or gas.
Task 2. Select automatically in D the subregion D, cD i

which the shaft — the result of tectonic shifts crust of the planet.

Task 3. Develop recommendations for the use of problem solving
tasks 1 and 2 to improve seismic taking into account some statements
[5] and the work of other authors.
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CUHTE3 KOHCTPYKTUBHbIX MAPAMETPOB
P3A NO TEMNOBOMY KPUTEPUIO

B. U. Azapenkos, A. C. Kyuenko, 0. m. H., npogeccop
XapbKoecKull HayuoHarnbHbIl yHuUeepcumem
«XapbKosCKUll nosiumexHu4ecKuli uHemumymsy
azarmnikov@ukr.net

B noknane mpeanararorcsi aHATHTHUCCKUE U HHXKCHEPHBIC METO-
JBI pacyéTa TeIIopH3NISCKHIX U KOHCTPYKTHBHEIX MAPAMETPOB MPO-
CKTUPYEMBIX KOHCTPYKLHH PagUO3NICKTPOHHOU ammaparypel. Q6oc-
HOBBIBACTCS MPEITOKCHUC UCIONB30BaTh MpU paszpaboTke ammapa-
TYPHI B KAYCCTBE OCHOBHOI'O KPHUTCPHS TCINIOBOH PEIKUM, TTOCKOIBKY
TEMICPATYPHOE COCTOSHHE KOHCTPYKIIMH SBISICTCS OJHUM U3 HAuOO-
Jee OMPECBIIOMNX HAACKHOCTD (DYHKIIMOHUPOBAHHS COBPEMCHHBIX
nzaemuii POA. OcranbHele KpuTepuu U TpeOOBAHUS MOTYT BBICTY-
MaTh B KaYCCTBC OTPAHUYUCHHUH MPH BHIOOPE HAWIYYLICTO PEIICHHUS
MO TEIFIOBOMY KPHTCPHIO, T. K. MOTYT OBITh BBIPAXKCHBI Ucpe3 mapa-
METPBl KOHCTPYKLIUH, MOJYYCHHEIC UCXOMS U3 33JaHHOTO TEMIepa-
TYypHOTO pexkuma u3aenus. [1onydeHo aHATUTHYECKOE PeICHHE 00-
paTHO# 3amauyu TeronpoBogHOCTH. Ha mpuMepax pemenus 3amad
ONpeIeneHUs KOHCTPYKTUBHBIX mapaMeTpoB PIA msnaraercs amro-
PHUTM MOKCKA ONTHMATIBHOTO peieHus. J{oka3pBacTcsl BOBMOKHOCTb
WCHOb30BAHMS OJHOTO MM HECKONBKHX KPHTCPUCB A1l BhIOOpA Ba-
PHAHTA PeLICHHS KOHCTPYKTHBHOIO UCIIOTHCHHS U3ACTHAL.

B pabote uznoxeHsI:

— METObI PCLICHMS 3a4a4 ONPEACICHUS ICOMETPUUCCKUX Mapa-
METPOB Kak KOHCTPYKLUH paspabareiBacMbeix POA paznuuHOro wc-
MOTHCHUS, Tak U KoHCTpyKUui Mukpomoayned, BUC u CBUC, uc-
X0/ U3 HATOKCHHBIX HA HUX TCMIICPATYPHBIX OTPaHHYCHH;

— METOIbI PELICHUS 33Ja4 OMpPEICICHHS TCIUO(H3HICCKHUX ma-
paMeTpoB MPOCKTUPYEMOH KOHCTpYKIMH POA 1 ciocoba e¢ oxmaxk-
JCHUS

— JOBEJACHHBIM J0 MPaKTHUECKOH peanu3alid WHKEHEPHBIN Me-
TOJ pacyucTa mapamMeTpoB KOHCTpYKImH POA 1 o6ocHOBaHHS BEIOOpa
CHUCTEMBI OXJIKACHHS W3ACTHS HA PaHHUX CTAIUAX MPOCKTHPOBA-
HUS TS annaparypsl pa3IHIHOTO KOHCTPYKTHBHOTO HCTIOTHEHUS,

— DOKCICPHMCHTANBHBIC 10KA3aTCIBCTBA MPABOMEPHOCTH HUCTIONb-
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30BaHMS NPEATIOKCHHBIX METOOB.

[IpennaracMplii MOXOA M TIOIYYCHHBIC PE3YIbTATHI MO3BOJIHIN
paspaboTarh ¢AMHBIC WHKCHEPHBIC METOIbI aHATIH3a TCIUIOBOTO pe-
JKUMa 3JICKTPOHHOU amnmaparypsl, a TaK KE WHKXCHCPHBIC MCTOIbI
MPOSKTHPOBaHUs PIA, HampaBICHHBIC HA CO3MAHHC KOHCTPYKIIHMA
M3ACAUNA ¢ 33JaHHBIMH WA ONTHMAJbHBIMH TCILIOBBIMH XapaKTe-
PUCTHKAMU MYTEM PEIICHHS 3334 CHHTE3a TCITOQU3HICCKUX Mapa-
METPOB KOHCTPVKLMH aIMapaTyphl, Peamu3alvyd pPacyeTHBHIX Mapa-
METPOB CHCTEM OXJIKACHHUS M TCIUIOOTBOISAINUX YCTPOHCTB Ha ca-
MEBIX PAHHHUX 3Tanax NPOCKTHPOBAHMS OC3 MOCIECAYIOIIUX MPHHLIU-
MUAJBHBIX A0Pa0OTOK u3Aeauil. Takum o0pa3oM, COKpaINacTCs Bpe-
M1 Ha pa3paboTKy HOBBIX M3ACINH, MOBHIIACTCA KAUECTBO M HAICK-
HOCTh NPOCKTHBIX PCLICHHUH, YMCHBINACTCH CeOECTOMMOCTh Mpo-
CKTHO-KOHCTPYKTOPCKUX PaboT.
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T. A. Anues, akadeMuk, Gupekmop uHcmumyma,
telmancyder@rambler.ru

0. K. Hycpamos, 0. m. H, 3amecmumerb dupekmopa uUHcmumyma,
nusratov@cyber.ab.az

I. A. I'ynyes, PhD, 3aselyrowjuii nabopamopuu,
scb_06@mail.ru

Ac. I'. P3aes, PhD, 3asedyrouwuii nabopamopuu,
asifrzayev48@gmail.com

@. I'. Nawaes, PhD, eedyujuli Hay4HbIll COMPYyOHUK,
pasha.farhad@gmail.com

UHcmumym cucmem ynpasneHusa HAH AsepbalidxaHa

CospemenHoe cocTosiHue HepTea0OBIBAIOICH OTpacIy XapakTe-
pusyeTcs TeM, 4TO OOJBIIHHCTBO HE(PTCIOOBBAOIUX MPOU3BOACTB
OTHOCATCS K HE(TCIPOMBICIIAM B TIO3THCH CTAJHH IKCITYaTallH, B
KOTOPBIX PEHTA0CIBHOCTh TOOBIMH BO MHOT'OM 3aBHCHT OT 3¢dek-
TuBHOCTH 3aKkauku Boabl B miacT (I[Ipouecc 3BII) ans moxaepxanus
IJIACTOBOTO JABICHUA [1].

B manHOM nmoknaze AaHBl Pe3yIbTaThl UCCICIOBAHUS, MPOBCICH-
Hele B Macturyte Cucrem Ynpasnenus HAHA (Mucturyt Kubep-
HCTHKH), HAIICJICHHBIC HA MOBBIIICHUE HAJACKHOCTH U 3 (HEeKTHBHOC-
i npouecca 3BIL

B pesynpraTte aHanuza cocTosHus aBToMaTu3anuu npouecca 3BI1
Ha OpPEAMET VPOBHS OCHAIICHHOCTH HH(POPMAIIOHHO-U3MEPUTEIh-
HOM, KOMMYHUKALIMOHHOM, MUKPOOPOLIECCOPHOM TEXHONOTUEH U HO-
BBIMH TCXHOIIOTHSIMHA AHAIM3a TMOMEX B COCTABC H3MCPHUTCIBHOMN
nHpOpPMALIH BceX 00BEKTOB M 000PYI0BAHUH MO TUIIOBOU TEXHOJO-
THYECKOU CXEME BBISBJICHBI OCHOBHBIC HEIOCTATKH CYIIECTBYIOIINX
CHUCTEM U cPOPMYITHUPOBAHEI CICAVIOIINE OCHOBHBIC TPSOOBAHUS IS
UX YCTPAHCHHUSL

1. C uenpro MIABHOTO YHOPABICHHUS PACXOJa BOABI HA BBHIXOAC
HACOCHOU CTaHUUH AN YIPABICHHS SJICKTPOIBHIATEICM TOMKHEI
OBITh MPHUMCHECHBI YacTOTHBIC MpeoOpasoBateny, 00CCICUHBAIOIINC
PETYIHPOBAaHUS NPOU3BOAUTEIBHOCTH HACOCA B OONBIIOM AHMAIA30-
ue (50-100 %);

2. HomxHO OBITH OCYINECTBICHO KOHTPOIbL AABICHUS U PETVIIH-
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POBaHHE pacxoJa Ha KKAYIO HATHCTATCIBHYIO CKBKHUHY B PEIKHIME
«On-Line»;

3. PeryampoBaHne pacxoga HA HATHCTATCABHYIO CKBUKHHY
JOJDKHO OBITH BBITIIOIHEHO C YUETOM JAHHBIX O ACOUTE U CTETICHU Ha-
BOJHCHHOCTH HE(TSHBIX CKBRKUH, MOJTYUYCHHBIX OT CHCTCMbI KOHT-
poutst, auarHocTuku U podactroro ynpasienus LITH, O1H u I'3Y
«Tpam» (Kommieke «AiiHay) [2];

4. JomxHbI OBITH MPHHATH MEPHI MO CBOCBPEMCHHOMY OOHAapy-
JKCHHIO U YCTPAHCHHUIO YTCUYCK B TPYOOIPOBOIHON CETH;

5. B HacocHBIX CTaHUMAX M1 OOHAPYKCHUS HEHCHPABHOCTH
3JCKTPOABUIATEICH M HACOCOB HA CTAAHMU WX 3aPOXKICHUS JOJDKEH
OBITh OCYIICCTBICH KOHTPONb BHOpanuu ¢ npumeneHrneM RNM Tex-
HOJIOTHH aHAIN3a CUTHAIOB |3, 4];

6. Jlns ocymecTBICHHS KAUCCTBCHHOTO KOHTPOJS TCXHOJOTH-
YECKUMH HPOLIECCaMU B 000PYAOBAHUEM JOJKHA OBITh CO3JaHA Te-
JCMETPUYCCKAsT CUCTEMa KOHTPONIS, OUATHOCTHKH POOACTHOrO VII-
PaBICHHS MPOLIECCOM 3aKaYKH BOJBI B IJIACT.

VYuureiBas chOpMyTHPOBAHHEIC BHIIIC TpeOoBaHuUs, padpaboTaHa
CTPYKTYpa TEICMETPUYCCKOH CHCTEMBl KOHTPOIS, AMATHOCTHKH H
PO0ACTHOrO YHOPABACHHS MPOLICCCOM 3AKAYKH BOJABI B IIacT (aajice
CK PY maacr). Ctpykrypa CK PY mnacr cocrour:

— TMYHKTA ONPOCa U YOPABICHUSA CHCTEMBI 3aKaYKH BOJBI B II1ACT
(ITOY CK PY mmacr);

— pobactHoro KOHTpOLIepa HarHeTaTeapHou ckBaskunbl (PK HC);

— pobacTHOU CTaHLMM YHIPABICHUS M 3aIlUTH HACOCHOTO arpe-
rara (PCY HA), conepxameii podacTHbIH KOHTPOIUICP JUATHOCTHKH
cocrosinus HacocHoro arperata (PKJ] HA).

[TOY CK PY mmact comep:Kut: KOMITBIOTEp ¢ mepudepueii, am-
nmapaTypsl IpueMa | nepeaads HHGOpMALHMY MO paguoKaHanam (Is
CBSI3W C anmaparypoil HwkHero yposHs), mo GPRS (ams cBszu ¢ an-
MapaTypoil BEPXHEro YPOBHS), MPOrPAMMHOE 00CCIICUCHUE, COCTOS -
[Iee U3 CUCTEMHOT0, 6a30BOro M MPHUKJIAIHOTO MPOrpamMMHOro obec-
neucHu# cbopa HHGOPMALUH OT VIAICHHBIX KOHTPOJIEPOB U CTaH-
LUH yopasiaeHus u 3amutel HA.

PK HC npegnaszHaueH A1 U3MEPSHUS PacX0Aa BOJAbI B HarHeTa-
TCIABHYIO CKBKUHY, VIPABICHHS 3JCKTPOYIPABIACMBIM BCHTHUIEM
CKBXHHBEI (OTKPBITHE, 3aKPBITHE W PETYIHPOBAHHUE) MOCPEIACTBOM
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YACTOTHOTO MPEeoOpa30BaATEIS.

PCY HA npeanaszHaueHa 11t BBITOTHCHUS 3aAIMUTHL 3JICKTPOABHU-
rarejisl OT MOTePU OJHOW u3 a3 MUTAIINCH CeTH, mepekoca (das,
MCPETPY3KH TOKOB, OT HAPYIICHHUS MCXAHUYCCKUX MAPAMETPOB H YII-
PaBICHHS CKOPOCTBIO BPAILCHUS POTOPA 32 CUET YACTOTHOTO VIPaB-
JICHUSI B 3aBUCHMOCTH OT JABJICHHS M PacXoJa BOJABI HA BBIXOJC Ha-
COCHOM CTaHLIUH.

PKJ] HA mnpeanaznaveH Ans KOHTPOJS MapamMeTpoB BHOpALIUH,
KaK 3JICKTPOJBUraTe/Is, TaK U HACOCA. 3ALIYMJICHHBIC HU3MEPICMBIC
CUTHAJIBI BUOPALIMM MMOJBCPTAOTC AHAIH3Y O TCXHOIOTHH robust
noise monitoring (RNM), 4ro MO3BOMSCT AHATHOCTUPOBATH HEHC-
MPaBHOCTH HA CTaJUH WX 3apOXKACHHA. 3a0IaroBpPEeMEHHOE Ompenc-
JCHHUC OXHIAIMIMXCS HEMOAaM0K B paboTe 00OpPYIOBaHHS MO3BO-
JSET CBOCBPEMCHHO NMPUHHMATh MEPBI 1isi n3deranus asapuil. Bee
KOHTpoaupyeMsble napameTpsl nepenatorca B [IOY CK PV mnacr.

CK PY mnact obGecrnieunBact cieaAyomue GyHKIHNA 0 KOHTPOJIFO
OCHOBHBIX TTApaMeTpoB paboThl HACOCHOTO arperara:

— @opmuposanue robust noise 06pazoB MO BCEM HACOCHBIM arpe-
ratam Ui Pa3IHIHBIX HACHTU(ULHAPYEMBIX BUOPALIHOHHBIX COCTOSTHHIA,

— Pagpabotka aaropuTMOB aIANTHBHOTO CAMOOOYUCHHS CHUCTC-
MBI U JUArHOCTHKH HA OCHOBE HAKOIUICHHBIX F0bust noise oOpasos;

— OtobpakeHHEe HA MHEMOCXEMAaX TCKYIINX 3HAYCHHH MapaMeT-
OB O OTACIBHBIM HACOCAM M HACOCHBIM OJIOKaM;

— OmnosemeHue 00 OTKIOHCHUAX NAPAMETPOB PaOOTH HACOCOB
OT IPEACIIOB [l HOPMAIBHBIX PSKUMOB pabOTH HACOCOB, O MPEI-
ABAPUUHBIX U ABAPUNHBIX CUTYALHAX,

— Oto0pakeHHE HMCTOPHH H3MCHCHHUH MapamMeTpOB HACOCHOTO
000pyIOBaHHs HAa TPCHAAX 32 MPOU3BOJIBHBIN MICPHOT BPEMCHHU;

— ®opMupoBaHHE ONMEPATUBHOM OTUYCTHOCTH O PabOTE HACOCHO-
ro o0opyIOBaHMUA 32 MPOU3BONBHBIA NIEPHOJ BPEMCHH (TCKYIIAs, mova-
COBAsL, CyTOUHASI, MECSUHAS M T. 1) TIO 3aIPOCY W/IIN MO PACTIUCAHUI.

B pesyapraTe AOCTHTHYTO NOBBIICHUE HAACKHOCTH U 3 eKTHB-
HoctH npouecca 3BI1 3a cuer:

1. OGHapy:KeHUsI HCUCIIPABHOCTCH 000PYA0BAHUS HA CTAIUN HX
3apOKACHUS U MIPUHSITHS MEP JJIs MPSAOTBPALLCHUS aBaPUH, THKBH-
JALHS IOCTACACTBUH KOTOPBIX HAHOCHT OTPOMHBIH vinepo;

2. PoGacTHOro U MIABHOTO PErYJIHPOBAHHUS MPOU3BOIUTEIHHOC-

18 -©MNYET-



T MOIIHBIX HACOCOB 3aKAYKH C MPUMCHCHUCM HOBCHIIMX aITOPUT-
MOB YIIPABJICHHUS MPUBOIOM HA 0a3¢ YaCTOTHBIX MMPEOOPA30BATEICH.

3. CBOCBPEMCHHOTO KOHTPOIS W vHOpaBicHHS B pexume «On-
Line» xomu4ecTBO 3aKaYMBACMOW BOABI M JABJICHHS HA KAKAYIO
HArHCTATC/IBHYI) CKBAKHUHY U MOCJCACTBHS BIUSHUS 3AKAYKH BOJBI
Ha MTHOBEHHBII JeOUT OIU3IIeKamX JOOBIBAIOIIUX CKBAKHH.
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WHTENNEKTYANbHbIA OATUYMK YCUNUA ONA
ONMPEQENEHNA PABOYEIO PEXXUMA U ANATHOCTUKN
OBOPYAOBAHWA CKBAXKWH, LULTAHITOBbIMU
rmysMHHO-HACOCHbIMW YCTAHOBKAMW

A. I'. Anuees, cmapuwiull Hay4YHbIll compyGHUK,
UHcmumym cucmem ynpasneHus HAH AsepbalifxaHa,
aliyevyaver@gmail.com

Pexxum paboTel 1 AMATHOCTHKH 0OOPYIOBAHHS CKBRKUH, BO Bpe-
M1 OKCITYaTalUH [ITAHTOBHIX FTYOWHHO-HACOCHBIX VCTAHOBOK, OII-
PEICIAIOTCS C ITOMOIIBIO AHAIM3Aa JHHAMOTPAMM — 3aBHCHMOCTB
P(S)~ ycunus Ha moaupoBaHHOM mToKe craHka-kauanku (CK) or

-©MNYET- 19



S mepeMeIeHMs TOYKH MOABECA LITAHT.

Hecmotps Ha 1O 00CTOATETBCTBO, UTO Pa3pabOTaHBl MHOTOMUHC-
JICHHBIE HOBBIE JATYHKHA JUHaMoMeTpuposaHus [1-4] B HacTosmee
BpEMs B CTApBHIX HE(PTAHBIX MPOMBICTAX B KAUCCTBE JATIUKOB AHHA-
MOMECTPHUPOBAHUS OCTAIOTCH B IPUMCHCHHH MOPATbHO H MAaTCPHAITh-
HO vcrapesmmue Herounele aarumku YU, AVIL, AWIL, AYVII,
paspabotku 30-40-netHol nasHOcTH. [lpmumHOll sTOMY sBRAETCH
OTHOCHTEIIBHO BBICOKAs! CTOUMOCTh HOBBIX JATYMKOB JTUHAMOMCTPH-
poBanus a1 ManoaeOuTHbIX ckBaxkuH. [Ipu pabote ¢ 3TnMH AaT4H-
KaMH BO3HUKAIOT ONPEACICHHBIE TPYAHOCTH B ONPEACICHUH PEKUMA
paboThl B TOCTOBEPHOCTH AUATHOCTHUKH CKBAKUHBI.

Hns pemenns 3Tol mpodiaeMel pa3paboTaH HOBBIM HHTEIUICKTY-
aJbHBIA JAaTYMK YCWIIUA, OCHOBAaHHBIH HAa HM3MEPCHHEC H3MCHEHHS
JUAMETPa LHIHHAPHYSCKOTO KOmbIa AcOPMHUPYEMOTO MOJ ACH-
CTBHUCM TMPUIOKCHHOTO K HeMy yewnus [3]. JaTauk cocTouT u3 mu-
JVHAPUICCKOrO KONMbLA (B CTPYKTYPHOHM CXEME HE YKA3aHO), UyB-
CTBHTCIBHOTO 3JICMECHTA MEPEMCIUCHHS, MOMEIICHHOTO BOBHYTPb
KOJIbIa, HeHTpabHOTO MuKpomnporeccopa (CPU), paguouacToTHOro
mpuemo-niepeaaryuka (RMD), temmneparypuoro garuuka (1°C) u
BHYTPCHHETO aKKYMYJIITOPHOT'O HCTOYHHUKA MUTAHUS (AKKYM).

Crpykrypuas cxema MWuareanekryampnoro [latumka Ycwumus
(UY) nana nHa puc. 1.

[Moctynaromue curHambl U3 AATYMKA VCHIHS HA LICHTPATBHBIN
MHKPOIPOLIECCOP KOPPEKTHPYIOTCS N0 TEMIIEPAType U MEPEAAIOTCA
MO PaJUOKAHATY Ha PacCTOSHUC.

Hatuauk paboTaeT CreAyIOMUM 00pa3oM: HEMOABHKHBIN CEPACY-
HUK, UMES BO3OYIIHBIA 3230p, MEKAY MOKPBIBAIOLINM I10BHKHBIM
AKOPEM, MOXKET INEPEMEIIATRCS 10 TOPU3OHTATBHON TTockocTH. [Ipu
BIUSAHUN «P» CHJIBI K LHMHHAPHYECKOMY KOJBLY, MOCICTIHHHA Oe-
(dhopMHPYETCS, U MOKPHIBAIOIIUH MOABWXHBIH SKOPb MEPEMEINACTCS
Ha «d» pacctosguue. [lpu cHatnu cumel «P» MOABKHBIN HOKPHI-
BAIOLIMHA SKOPb MPHONIDKACTCS K HETIOABIKHOMY CEPIACYHHKY. 3a
CYET 3TOTO HANPSIKCHHE NMEPEMECHHOIO TOKA MOJAHHOTO K TMEPBOH
obmotke karyiuku (3+10)V HHAYKTHPYET NEepeMEHHOE HANPSKCHUC
Ha BTOPOIl 0OMOTKE B COOTBETCTBUH ¢ Kod(duuueHTOM Tpanchop-
MALHH.
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