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Anomauin

Y cmammi npeocmasneno ananiz komnonenmuoi 6azu ma apximexmypHux ocobaugocmeit peanizayii eumi-
DI0BATILHO2O KAHATY N1ADOPAMOPHO20 MAKenty CUCHeMU a8MmoMamu308aHoi mpuxeunvo80i nonapumempii O
Mionnep-mampuurnox ma Joconc-mampuyroi diaznocmuxu 0ionoeiyHux wiapis. [JemanvHo po3enaHymo Kio4osi
sy3nu cucmemiu. Onucano 83aemo0iro KOMNOHeHmie ma ix ponv y peanizayii Memooia 6UMIPIOGAHHS OpicHmMayili-
HUX ma Pasosux mMan OionoiHUX MKAHUH.

Kuiouoei cnosa: anizomponis 6iono2iuHo2o utapy, mpuxguib068a NOIAPUMEMpIsi, GUMIPIOGATbHULI KAHAT, Nd-
3epHuil mooyns, CMOS-kamepa.

Beryn

Po3pobka crctem nasepHoi monsgpuMeTpii A1 MEJUYHOT AiarHOCTHKHU € TIePCTIEKTUBHUM HarpsiM-
KOM, 11O JTO3BOJISIE MPOBOJUTH OLIIHIOBAHHS 3MiH MiKPOCTPYKTYPHOI aHi30Tporii 610JI0riYHHUX TKaHUH
(BT). IlixBuineHHs: AOCTOBIPHOCTI TAaKOi IIarHOCTUKW BUMAarae po3uivpeHHs iHGopMalliiHoi MOBHOTH
BUMIpIOBaHb, L0 JIOCATAETHCS, 30KpeMa, MUITXOM MPOBEAEHHS IOCIi/KeHb Ha KITBKOX JIOBKMHAX
XBUITb.

JlaGopatopHuii MakeT, IO aHANI3YETbCs, SBISE COOOI0 CUCTEMY TPHUXBHIIBOBOI Ja3epHOI MOJSIpH-
MeTpii, MPU3HAYEHY JUIs OLIHIOBAHHS aHI30TPOMHOT CTPYKTYPH ONTUYHO TOHKHX IIAPIB TiCTOIOTTYHHX
3pi3iB. ApXIiTeKTypa CHCTEMH BKJIIOYAa€ aBTOMATH30BAHWH ONTHUKO-EIEKTPOHHHUI BUMipIOBAJIbHUIA
KaHaJl Ta KOMIT IOTepHY MiACHCTEMY /s aHAJTi3y i NPUAHATTS pillieHb.

MeToro poOGOTH € MoJepHi3allisi BUMIpIOBAILHOIO KaHaly JabopaTOpHOr0 MakeTy TPHUXBUIIbOBOTO
NOJIIPUMETPA TS PO3IIUPEHHS HOTO (PyHKIIOHATBHUX MOKITMBOCTEH.

KomMnoHeHTH BUMIPIOBAJILHOIO KAHALY

BumiproBanbHuii kaHanm 1abopaTopHOi YCTaHOBKM TOOYIOBaHWM 3a MOMYJIEHMM TPHHLMIIOM i
BKJTIOYa€ OJIOK JpKepesl BUMPOMIHIOBAHHS, OJIOK TOJISPHU3aLifHOrO ONMPOMiHEHHs, 00'€KTHHUI Ta Tpoe-
KIiiHUN 6JI0KH, OJI0K NoJsipy3aniiHoT GinbTpailii Ta 6JI0k peectparlii 300paxkeHs [1, 2]. ApxiTekTypa
YCTaHOBKH MpeACTaBieHa Ha pUCYHKY 1.

Ki1r0u0BOI0 OCOONMBICTIO CHCTEMH € HAsBHICTh TPbOX KEpPesl KOrepeHTHOrO BUIIPOMIiHIOBaHHS.
Lle no3Bonsie MPOBOAUTH BUMipIOBaHHs Ha TPHOX JIOBKMHAX XBMJIb ONTHYHOrO Aiana3oHy. Y nabopa-
TOPHOMY MaKeTi BUKOPHCTAHO HamiBNPOBIAHUKOBI JazepHi Moayni TVS 3 nosxuHamu xBuii 405 Hm
450 uM Ta 660 HM, MOTY>KHICTb Jla3epiB cTaHOBUTH 50 MBT. BunpomiHioBaHHs, 1110 reHepyETbCs KOXK-
HUM 3 TPbOX Jia3epiB, MOCIiIOBHO CIIPIMOBYEThCS Uepe3 KOJIIMaTOp Ha BXijJ OJIOKY MoJisipusaiifiHoro
OMPOMiHEHHS.

bnoku nonspuzauiiiHoro onpoMiHeHHs Ta ¢inbTpauii GopMytoTs HEOOXiAHMN cTaH MoJspu3aLil
BXIiJJHOTO My4Ka Ta aHaJli3ylOTh CTaH MOJsipU3aLlii BUTPOMiHIOBaHHSI, 1110 NPOWILIO Kpi3b 3pa3ok. Bonu
peanizoBaHi 3 BUKOPUCTAHHIM KEePOBaHUX MONSApU3aLiiHUX Ta (a303CYyBHUX €JIEMEHTIB, IO MpaLo-
I0Th ¥ BChOMY poOouomy niana3oHi (405-660 Hm). B skocti monspuzaTopa B OJIOIi ONPOMIHEHHS Ta
aHajizaTopa B Osoui QinpTpauii BUKOpUCTaHO Mofisipu3auiiiti ¢pinbTpy, ki 3abe3neuytoTh JNiHidHICTh
noJsipusanii y podo4oMy CreKTpajbHOMY Jiana3oHi. Takok BUKOPHUCTAHO axpOMaTUUHI YBEPThXBH-
JbOBI INTACTUHKM HYJIOBOTO MOPSAKY Ul GOpMYBaHHS LMPKYJISIPHOI MOJISIpU3aLtii.
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Puc. 1 — JlaGoparopHa ycTaHOBKa CUCTEMHU TPUXBUITLOBOI Jla3epHoi nonsipumetpii bT

3aJe)KHO BiJy METO/ly BUMIpPIOBaHHS, 1[I €IEMEHTH KOMOIHYIOThCS JIISi CTBOPEHHST HEOOXITHUX KOH-
¢irypauiit. B pexxuMi npsiMoro BUMIpIOBaHHS OpiEHTAI[IHKUX Marl, (a30Bi MIACTUHKH yCyBarOThCA 31
LUTSIXY PO3MOBCIO/DKEHHS Iy4YKa, BUKOPUCTOBYIOTHCS JIMLIE TOJSPU3ATOpP Ta aHali3aTop, L0 CHUHX-
POHHO 00epTalOThCs Y B3aEMHO CXpellleHOMY ToJIokeHHI (o = ® + 90°). V pexxumi BUMiproBaHHS (a-
30BUX Marl BUKOPUCTOBYIOThCS BCi YOTHPH eleMeHTH. B 1iboMy pexumi 610k onpomineHHs Gopmye
NPaBOLMPKYJISIPHO TIOJIAPU30BaHUI MyYOK, a OJIOK (inbTpanii BUCTyMae sK JIIBOUMPKYJISIPHUNA TIO-
nspuzadiiinuii gineTp [3].

B o6'ekTHOMY OnOIIi PO3MIIIYEThCS ONTUYHO TOHKHU TiCTONIOTIYHUEN 3pi3 HAa MPEIMETHOMY CKIIi.
[Tpoekuiiiauii 6JioK peastizoBaHO 3a TOMOMOTOK MikpooO’exkTuBa Nikon, skuii 3a0e3neuye 4-kpaTHe
30inbLIeHHS Ta Mae ynucioBy anepTypy 0.1 i pobouy Bincrans 30 Mm. Bin mpoekTye 300paxkeHHs 3pa-
3Ka Ha OJI0K QinbTpallii Ta CBITIOUYTIUBY MaTpUItO Kamepu. ONTHKA CUCTEMH € aXpOMATHYHOIO, 0
JI03BOJISIE T 0JTHAKOBO €(heKTHBHO MPALIFOBATH Ha YCIX TOBKHWHAX XBHJIb.

IH1I010 0COONMBICTE BUMIPIOBAIBHOTO KaHATY € OJIOK peecTpallii 300pakeHb, sKUii 103Bosise dik-
CYBaTH MOJIAPU3AIliIHO BiA(IETpOBaHI 300pakeHHs. J[J1s1 1IbOr0 BUKOPHUCTORYEThCS HM(pPOBa kKamepa,
BUTOTORIEeHA 3a TexHouoriecto CMOS — UCMOS05100KPA. Kamepa Mae HacTyITHI XapaKTepUCTHKU:
pozainbHa 3aaTHicTh — 2592x1944 (5,1 Mpx), poamip mikcenst - 2,2x2,2 MKM, po3Mip MaTpuli —
5,7x4,28 mwm, nuHaMiuHui Oiana3oH — 73 nb, uytnusicTs - 18,8 keB/nk. JlaHa kamepa 3 mporpaMHUM
3abe3neueHHsIM J03BOJIAE€ OTPUMYBATH AKiCHI 300pakeHHs Y gopmaTi aanux Oe3 Brpat DNG, y dop-
Mmarti pactpoBoi rpadiku BMP ta iHwmx ¢opmarax.

KepyBaHHs Bci€lo CHCTEMOIO € aBTOMAaTW30BaHMM, OJIOK KepyBaHHS Kepye apaiiBepamu, siKi, B
CBOIO 4epry, MPUBOJATh y PyX YOTHPH KPOKOBI ABMI'YHM Ta JjBa CepBOABUTYHH. KpOKOBI IBHIYHH
3a0e3neuyloTh TouHe o0epTaHHs NoJspu3aTopiB Ta (a30BUX MJIACTMH, TOAL SIK CEPBOABUIYHHU BiAmo-
BiZatoTh 3a (hizUvHE BBEJCHHS Ta BUBEACHHS (Pa30BUX IMIACTUHOK 3 ONTHUYHOIO LIUIAXY MPH 3MiHI pe-
JKUMIB BUMiptoBaHHsA. KoHcTpykuil, npu3HavyeHi Juis HaaidHOT pikcauii MOAYNIB BUMipIOBAILHOIO
KaHay, OyJl0 MOJIEPHI30BaHO 3 METOIO MiJBMILEHHS TXHbOT (PYHKLiIOHAIbHOI, €eKTUBHOCTI Ta 3a0e3-
MeYeHHs CTa0IbHOCTI KPIMICHHS MOJTYJIIB.

[Tporpamua 0Opobka peaizyeThcsi y KOMIT FOTEPHIN MiJCHCTEMI, sika OTPUMY€E 300pasKeHHSs Ta BU-
KOHYE MOCJiI0BHICTb aJIrOPUTMiB 00POOKH MO BIATBOPEHHIO MapaMeTpiB aHi30TPOIii HOCiIKYBaHOTO
OionoriyHoro mapy (MomyJsib 0OpoOkH) i aHai3y (MoAy/lb aHajizy). Ha upomy erari 31iliCHIOETHCS
aHaliTM4YHe BU3HAaueHHs opieHTauiiinnx (pM(X)Y), p(XY), pP(X.Y)) Ta dasoux (8*(X,Y),
"(X,Y) ,6"(X,Y)) man, 1o Bifo6pakaroTh NPOCTOPOBO-CTPYKTYPHI OCOOIMBOCTI TONSPUMETPUUHHMX
300pakeHb. Ha oCHOBI OTpUMaHUX Man OOUMCIIOIOThCS iHPOPMATUBHI O3HAKH, 30KpeMa CTaTUCTUUHI
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MOMEHTH Ta MOMEHTH aBTOKOpPEJISILIMHUX (YHKILIH, ki GOpMyIOTh y3arallbHeHUH Onuc MoJsipuMeT-
pruHKX XapakteprcTuk bT. 3a3HaueHi 03HaKM MOJAIOTHCS HA BXiJ MiACUCTEMH MiATPUMKHN MPUAHATTS
pilieHb, 1110 (GYHKLIOHYE Ha OCHOBI MOJeJeil HeUuiTKOT JIOTiKHY, 3a0e3neuyoUun iHTeJIeKTyalbHUI aHa-
73 JaHuX i popMyBaHHS NiarHOCTUUHUX a00 Ki1acuikaliiHUX BUCHOBKIB.

Bucnosku

Peanizauis BUMiproBaJIbHOrO KaHaJly Ha OCHOBI TPbOX HAMiBMPOBiIAHMKOBUX JazepiB (405 Hwm, 450
HM Ta 660 HM), axpoMaTU4HOI NoJspu3aniiiHoil ontuku Ta CMOS-kamepy BUCOKOT pO3iJIBHOT 3/1aT-
HOCTI J03BOJIsIE€ peasli3yBaTH THYYKY aBTOMAaTH30BaHy cucTeMy. Taka apxiTekTypa 3a0e3neuye MOX-
JMBICTh TIPSAMOTO BUMIpPIOBaHHS K OpIEHTALlIMHUX, TaK i (a30BUX MapamMeTpiB aHI3OTPOIIii HA TPbOX
JIOB)KMHAX XBWJb, 10 € KIIOUOBUM (DaKTOPOM ISl MiABULLIEHHS JOCTOBIPHOCTI JiarHOCTYBaHHS MaTo-
JIOTIYHUX CTAHIB 0iOJOTTYHUX TKAHWH.

CIIMCOK BUKOPUCTAHOI JUITEPATYPU

1. 3a6onorHa H.I. [Toxnbku BUMipioBaHb pe)epeHTHUX MaTpUlb Miojiepa B CHCTEMi MIOILIEp-MaTPHIHOTO KapTor-
padyBanHs Gionoriunux wapiB Onmuxo-enekmpouni ingopmayiiino-enepeemuuni mexnonoeii. 2015. Nel (29) C.
109 - 117.

2. Zabolotna, N.I., Sholota, V.V., Okarskyi H.H. Methods and systems of polarization reproduction and analysis of
the biological layers structure in the diagnosis of pathologies. 2020. Proceedings of SPIE. 11369, 1136918, P. 501-
513.

3. 3abomorna, H. L., Okapcekuit, I'. I'. Cucrema aBTOMaTH30BaHOI ABOXBUIIEBOT MIOJIEP-TIOIIPUMETPIi A OLiHIO-
BaHHS aHI30TPOMHOT CTPYKTYpPH TiCTOJIOTIUHUX 3Di3iB. Onmuko-enekmpoHHi iHhopmayitino-eHepeemuuni mexmHo-
noeii, 39 (1), 27-37.

Hlguoiok Onez Cepeiiiosuy — actipanT, GakynbTeT iHpOpMaLifHIX eNeKTPOHHUX cUCTeM, BiHHUIbKUI Ha-
HioHaNbHUY TeXHIUHMIA yHiBepcuTeT, BiHHWLs, e-mail: olehshvydiuk@gmail.com

Hlonoma Bnaoucnasa Baaoucnagiena — acucteHT xadeapu KOMI'IOTEPHUX HAYK, GaKyIbTeT iHTeNeKTya-
TbHUX iH(OpMaLifHUX TEeXHONOTi Ta aBTOMaru3alii, BiHHWIbKHUI HaAlliOHAIbHUI TEXHIYHWN YHIBEpPCHUTET,
Binawnig, e-mail: lada.sholota@vntu.edu.ua

FEATURES OF THE IMPLEMENTATION OF THE

MEASURING CHANNEL OF THE THREE-WAVE

POLARIMETER MODEL FOR DIAGNOSTICS OF
BIOLOGICAL OBJECTS

Abstract

The article presents an analysis of the component base and architectural features of the implementation of
the measuring channel of the laboratory model of the automated three-wave polarimetry system for Muller ma-
trix and Jones matrix diagnostics of biological layers. The key nodes of the system are considered in detail. The
interaction of the components and their role in the implementation of methods for measuring orientation and
phase maps of biological tissues is described.

Keywords: anisotropy of the biological layer, three-wave polarimetry, measurement channel, laser module,
CMOS camera.

Oleh Shvydiuk S. — postgraduate, Faculty of Information Electronic Systems, Vinnytsia National Technical
University, Vinnytsia, email: olegshvydiuk@gmail.com

Sholota Viadyslava V. — assistant of the Department of Computer Science, Faculty of Intelligent
Information Technologies and Automation, Vinnytsia National Technical University, Vinnytsia, e-mail:
lada.sholota@vntu.edu.ua

133



