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Pospobreno ancopumm, sxuii po3dinsie 6xiOHe 300padcenHs HA 3pa3Kkose i 00CAI0NCY8aAHE, BUKOHYE
Ginempayito ma dinapuzayiro po30inieHux 300padicens, BUOLILE cmpumMepu, Wo MAaromeb KilbKicmoy nikceie
sule 3a0aH020 NOPO20BO2O 3HAUEHHS Md BUBOOUMb Yi 300padiceHHss NiCas ApiHHUX nepemeopeHs 8

HOPMANi308aHOMY NOJONHCEHHI.

Kmouosi cnosa: eazopospsaona eizyanizayis, cmpumep, piOounnogpasnuii 00’ ekm, 00pobdKa 300pasiceH.

Paspaboman ancopumm Komopwili pazdensem 6x00HOe U300padceHue Ha 00pasyosoe u
uzyuaemoe, 6bINOIHAEM QUILMPAYUIO U OUHAPU3AYUU DA3OENEHHBIX U300padCeHull, Gbloesiem
cmpumepbl, umelouue Koauiecmeo NUKceiell eblule 3a0aHH020 NOPO208020 3HAUEHUsL U 8bl8OOUM
amu uszobpaxcenue nocie apHurHbIX NPeodPA306aHUL 8 HOPMATUZOBAHHOM NOIONCEHUU.

Kuouesvie cnoea: 2azopaszpsonas susyanuzayusi, cmpumep, HcUOKOGazHou odvekm, obpabomra

uz0bpadxicenui.

Developed an algorithrwhich divides thanput imageanda modelpatient,performfiltering and
binarization separatedmages,provides streamers with the number of pixelsbovea given
threshold valueanddisplaysthe imagesfter affinetransformatiornormalizedposition.
Keywords:dischargevisualization streamersliquid-phase objedmaging

300paskeHHsI CBITIHHS Ta30BOTO PO3PALY SBIISIE
co0or0 ckiaaHe (pakTalbHE 1 MOHOXPOMHE
300paxenHs. [lpu o0poOIi Ta aHami3i TakKoro
300paKe€HHsSI BHABISIIOTBCS KUIBKICHI Ta SIKiCHI
XapaKTEPUCTUKK 00'€KTa, IO CTBOPIOE CBiTiHHS [1].
Jana 3amada xapakTepU3yeTbCS BEIUKUM 00CATOM
00poOIOBaHUX NTaHWX, a 3aCTOCYBaHHS METOMY
razopo3psnHoi - Bizyamizauii  (I'PB) B pi3Hux
o0macTsaX HayKHm I JOCHIIKEHHS 00'€KTiB
HaMpi3HOMAHITHILIOI NPUPOIM BHUMArae po3poOKH
MeTomiB 1 anropurmiB  aHamizy IPB, mo
BpPaxoBYIOTh crienu(idHi 0COOIMBOCTI KOHKPETHOT
MPeIMETHOT 001aCTi.

Ha crorogai merox crarmunoi ['PB-rpadii,
SIKUHM 3aCHOBAaHMW Ha aHaNi3li OKpeMHUX 300paKeHb
razoBOro po3psiiy, OJAEpKaHUX Y BHIAJIKOBI
MOMEHTH 4acy, Ma€ psij iCTOTHUX oOMexeHb. Kpim
IIHOTO, ICHYIOYa METOOMKa OOpOOKM CTaTHYHUX
I'PB-rpam BKJIIOUAE py4He KOpUT'YBaHHS
napameTpiB  mpoueayp OOpoOKH 3 METOoIo
OTpUMAaHHS HaWOIIBII 1HGOPMATHBHHUX JAHMX, IO
BHOCHTH E€JIEMEHTH CY0'€KTHMBHOCTI. TOMy METOIO
CTaTTi € po3po0Ka aropuT™My 0OpOOKH 300paKeHb,
OTPUMaHMX MpU  Ta30po3psimHiil  Bizyamizamii
piguHHOMA3HUX 00’ EKTIB.

Indopmanist mpo ob'ekt mpu I'PB moxe Oytu
OTpUMaHa 3a JIOTIOMOTOI0 IHTEHCUBHOCTI CBITiHHS,
HOTO TPHUBAJIOCTi, PO3MOALTY OKPEMHX JIABUHHUX

aKTiB, a TakKOX  CIEKTPaJIbHOTO  CKIaIy
BUTIpOMiHIOBaHHS. [Ilpy  1bOMy  OCHOBHHMH
iHGOPMATUBHIUMH  O3HAaKaMH  PiAWHHO(A3HUX
00’ exTiB (PDO) MOXKYTBH OyTH:

- (hakropw, 1o BUKJIMKAIOTh 3MiHYy
CIIEKTPUYHOTO TOJII B  PO3PAOHOMY  3a30pi
(HampuKIam, HEOTHOPIAHICTH CTPYKTYPH IOBEPXHI
abo  00'eMy), OCKINBKM TpPH  OJHAKOBIH
KOHIICHTpAIlii HOCIiB 3apsaay JIaBHHHI PO3PSIN
NEepeBaXHO  BHHUKAIOTH B 0o0jmacTax 3
MaKCHUMaJbHOIO  HANPYXKCHICTIO  EIEKTPHUYHOTO
MOJISI, JI€ PO3BHWBAIOTHCS OUIBII IHTCHCHBHO Y
MOPIBHSIHHI 3 CYCITHIMU 00JIaCcTsAMU;

- IpocTOopoBa abo0 dYacoBa HEOMHOPIAHICTH
eMICIfHUX BJIaCTUBOCTEH MOBEpXHi 00'€KTa, Tak SIK
BiJl HUX 3aJIe)KaTh SIK BEJIIMYMHA CTPYMY pPO3DALY,
TakK i 4aCTOTa MPOXOKEHHS PO3PSAiB;

- IpocTOopoBa abo0 dYacoBa HEOMHOPIAHICTH
BJacHOro ra3oBuaiieHHs (ab0 BHITAPOBYBAHHS)
MOBEpXHI 00'€KTa, TaKk SK BOHA BIUIMBAE Ha CKIAJ
ra3oBoro CepeoBHINA B 3a30pi, a OTXKE Ha
IHTCHCUBHICT PO3pSAAY 1 CHEKTPAIBHUHA CKJIaq
BHUITPOMIHIOBAHHSI,

- HEOTHOPINHICTH  TOBepxHi  o0'ekTa  3a
€JICKTPOIIPOBITHICTIO 200 1i 3MiHA B Yaci, TaK sIK BiJl
Hel 3aJekaTb I1HTCHCUBHICTh OKPEMHX aKTiB
pO3psAy Ta iX 4acToTa MPOXOIKEHHS,

- 3arJIbHUH IMIIEIaHC ENEKTPUIHOTO KOJIa, MO0
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MPH CTAJOCTI IHIMUX TapaMeTPiB 3aJICKUTH Bif
CNeKTPUYHUX  BIACTHUBOCTEH  JOCIiIKYyBaHOTO
06'exTa, foro moBepxHi Ta 06'emy [2].

Jnst  mocmimkeHHs pimuHHO(MA3HUX 00’ €KTIB
pO3p00JICHO aBTOMATH30BaHY CHCTEMY, SIKa MiCTUTh
IIBI KOMIPKH JUISI JOCIIDKYBAaHOTO Ta 3Pa3KOBOTO
P®O. B cucremi mnependadeHo KpimjieHHS 3a
JIOTIOMOT'OF0 TIa3iB TOCHIKYBaHOTO cToNIMKa 3 POO
Ta KaMepH TaKUM YWHOM, 1100 BHCOTa KaMepH Haj
JOCIIJIKYBAaHHM CTOJMKOM 3aJIMINANach CTaJOk, a

HEHTP 300paXkeHHs, SKUH OTPUMYyE Kamepa,
3HAXOAWBCSA TOYHO MiX JOCHIIPKYBaHMM Ta
3pazkoBuM P®O. lle mo3Bomse 3abe3meuntu

y3romxenHs: po3mipiB POO Ta ix cBiTiHHS. Y Bcix
JOCITIDKEHHAX 3pa3koBuM P®PO € aucTtriboBaHa
BOJIa, SIKA 3HAXOJWUTHCSA B IpaBiii KOMIpIl, B JiBii
3HaXOAUThCS  mocmimkyBanuii  P®O. Cucrema
OTPHMYE  Cepito rpaq)quI/Ix tdarinis I'PB, sxki
1A TECS TIOAaIbIiii 06pobi [3].

Iadopmamiero s momanemoi  00poOKH
300pakeHh Ta30BOTO CBIiTIHHA €  OJMHUYHI
CTpUMEPH.

CTpuMepoM BBaKAETHCS CYMEPIIO3MLIA B daci
OKpEeMHUX KOPOHHHX CTPHUMEpPIB Ha MiBIEpiomax
3MiHHOi Hampyrd, TOOTO iHTerpajbHa KapTHHA
CBITIHHS OKpPEMHX KOPOHHHUX CTPHMEpIB, IIIO
4epryroTbes [4].

s oOpobOku  300pakeHb  pO3pOOJICHO
AJTOPUTM, SKHHA PO3MIIAE BXigHE 300pakeHHS Ha
3pa3koBe 1 JOCHIKyBaHe W JUIS KOXKHOTO 3 HHX
BHKOHY€E TaKi KPOKH:

1) Bu3Ha4YCHHS napameTpiB
(himpTparis 300pakeHb;

2) BU3HAYCHHS Mopora OiHapu3aiii;

3) BuKoHaHHs  OiHapusamii  Ha
HOEJIEMEHTHOTO TIEPETBOPEHHS 300pakeHHS,

4) OCTPOKOBE CKaHYBaHHS BCHOTO MAacHUBY
OiHApH30BAHOTO 300pa)XKCHHS Ta 3HAXOHKCHHS
KOOpJIMHAT MIKCEJiB, IO yTBOPIOIOTH 3aMKHYTI
00J1aCTi CTPUMEPIB,3

5) BUIiICHHS MacHBY TIKCETiB MiHIMaJIbHOT
OpsMOKYTHOT (opmH, B SKOMY pO3MILIy€ThCS
CTpHuMeEp;

6) 3HaXO/KEHHS KOOPAMHAT MAacuBY IMIKCEIiB
MIHIMQJIBHOI TPAMOKYTHOI (HOpMH, B SKOMY
posmityetbest ctpumep (Xo, Yer Xur Yi)-

7) IPUCBOECHHS HYJIBOBUX 3HAYEHb ITIKCEIaM,
10 YTBOPIOIOTH 3aMKHYTY 00JIaCTh;

mymy — Ta

OCHOBI

8) npucBoeHHs 3HalICHOMY CTpUMEpy
MOTOYHOTO HOMEpa N,
9) bopmyBaHHS TPHBHMIPDHOTO MacuBy, B

SKOMY 3HAaXOJSThCS HOMEPH 3HAUJCHUX CTPUMEPIB
1 KOOpAMHATH X MIKCEIIiB;

10)BupmaneHHs 3  TPUBHMIDHOTO  MacHBY
CTPUMEPIB, 10 MArOTh KITBKICTh MIKCEIiB MEHIIC
3aJIJaHOTO MMOPOTOBOTO 3HAYCHHS,

11) BuzHaueHHS KOE(iLIEHTIB PIBHSIHB MPIMHUX,

IO TPOXOJATh 4Yepe3 KOOPJIUHATH CTPUMEpIB 3a
JTIOTIOMOTOF0 JTaHUX TPUBUMIPHOTO MacHUBY METOJIOM
HalMEHIITUX KBaJpaTiB

yni = aani +bn’

Je Y, —HOMep psjaKa i-ro mkcena N-ro CTpUMepa,
Xpi — HOMEp CTOBIIII i-TO TiKcena N-ro CTpUMepa,
a, . b, KoeQilieHTH PiBHSHHSA NPSAMOi Uit N-TO
crpumepa (puc. 1) [5];

12)BupinenHss 300pakeHHS CTpUMEpIB B
pe3ynbTari (dinpTparii 300paskeHHS 3a
koopaunatamu (X,-d, y-d; X, +d, y,+d). Posmipu
NPSIMOKYTHHX 30H 30inbleH] Ha BennduHy d y Beix
HampsIMKaxX, 3 METOI0 BKJIIOYEHHA TIKCENiB 3
SCKPABICTIO HI)KYE IIOPOTOBOi, IO BXOIATH IO
CTpUMEDIB,;

13) BcTaHOBICHHS n-ro cTpuMepa
nepneHanKyIsapHo Bici OX 3a paxyHOK adiHHHX
NEPETBOPEHb MMOBOPOTOM 300paskeHHS Ha KyT 9
fn, me  f, =arctanf,) ;

Pucynok 1 —I'padiune 300paxeHHs
NPSIMHUX, 110 NPOXOAATH Yepe3 CTpUMepH
3pa3koBoro P@O

14) BuznaueHHs B LEHTPATbHOMY
BEPTUKAILHOMY  Tepepi3i  300pakeHHS  N-TO
CTpUMEpa HOMepa psijKa IMKcella 3 MaKCHMAaTbHOO
SICKPaBICTIO;

15) Bu3HaYeHHS 3HAYCHb rmapameTpiB
o0OpobiroBaHoro ctpumepa: Ly, L,y — BigmoBimHO,
BIJICTAaHh 3POCTaHHA Ta CHAJaHHSA OO0 TiKcena 3
MaKCHUMAaJIbHOIO SICKPaBICTIO;

16) sxmmo L., > L.y , TO 300paskeHHs cTpuMepa
noBepTaerbes Ha 180°;

17)306epexxennss 300paXKeHb HOPMATi30BAHMX
CTpUMEPIB.

Ha puc. 2 300paxeno 3D-300pakeHHA
SICKPaBOCT1 HOPMaTI30BaHOTO CTPUMeEpA.

BuxopucTtanHs Takoi METOAMKH JTO3BOJIIE KPiM
mapameTpiB L,, Ta L. OTpUMATH.
MaKCHUMajbHE 3HAYCHHS  Trpajarii

IJ‘WaXn
ACKPABOCTI
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300pakeHHss N-ro crpuMepa, Ky, — KoedirieHt
3pOCTaHHS €KCIIOHGHTH N-TO cTpuMepa Uit
gactuan  L,,, Koy — KoedimienT cmamaHHS
EKCIIOHCHTU N-TO CTpuUMepa JuIs YacTuHU L., Sp —
cepeHs SICKPaBIiCTh N-ro CTpUMEpa.

200
150
100

1CTh

1
Sckpas

P B0
> L

Paal3
Pan7 Fa. /
Panl L L /[ /

Pucynok 2 — 3D306paxeHHst AcCKpaBOCTi
HOPMAJIi30BaHOT0 CTPUMepa

BUCHOBKHA

3anporoHoBaHO ANTOPHUTM 00poOKH
300pakeHb, OTPUMAHHX MpPHU  Ta30pO3PSAHIN
Bi3yamizarii piguaHO(a3HUX 00’ €KTiB, SKHHA 1ae
3MOTY BUKOHATH BHJUIEHHS CTpUMEpIB Ha
300pake€HHI Ta MPHUBECTH iX J0 HOPMaIi30BaHOTO
BUrsiny. B pesynbrari o0pobku 300paxkenns ['PB

JOCSTA€TbCS  MOXJIIMBICTD  BH3HAUUTH  PSII
napameTpiB, SKi MOXYTb OyTH BUKOpPHUCTaHI IJist
JOCIIKEHHS piadHHO(a3HUX 00’ €KTIB.
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