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AHAJII3 METOJ/IB TA CACTEM MOJSAPU3ALIAHOI'O
OLIHIOBAHHSA OIITUYHOI AHI3OTPOIIII ABOLIAPOBUX
BIOJIOTTYHUX TKAHUH MPU IX JIATHOCTHULII

BiHHUIBbKMIT HALlIOHATILHUN TEXHIYHUI YHIBEPCUTET

AHoTauis

B pobomi Hasederno nopisHAnbHUL aHANi3 CYYACHUX NOTAPUSAYIUHUX MemOOi8 peKOHCMPYKYII napamempie onmuyHol
auizomponii 08ouLaposux OIONOCIYHUX MKAHUH 6 MeXHON0z2iax MeduuHoi OdiaeHocmuxu. Busnaueno nepesacu ma
00MediCeHHs. BIOOMUX CUCIMEM NOJSAPUMEMPUYHOI PeKOHCMPYKYIT ONMUYHUX XAPAKMEPUCIUK ULAPI8 O080ULAPOBUX
bionoeiunux cmpykmyp, 30Kpemda 3a OYiHKamu 00CMO8IipHOCMI 0ia2HOCMUKYU HA IX OCHOBL.

KatouoBi ciioBa: Miosep-MaTpiuyHa TOJNSPUMETPis, aHI30Tpomis 6i0JTOTIYHOTO mapy, JOCTOBIPHICTh AiarHOCTHKH
JBOIAPOBUX 0i0NIOTiYHOT TKAHWHH.

Abstract

The paper presents a comparative analysis of modern polarization methods for reconstructing the optical anisotropy
parameters of bilayer biological tissues in medical diagnostic technologies. The advantages and limitations of known
systems for polarimetric reconstruction of optical characteristics of layers of bilayer biological structures are determined,
in particular, in terms of assessing the reliability of diagnostics based on them.

Keywords: mueller matrix polarimetry, anisotropy of biological layers, reliability of diagnosis of two-layer biological
tissues.

Beryn

[Monsipu3aniitii MeToaM AOCIiKEHHS O10JIOTIYHUX TKAHWH € e()eKTUBHUM 1HCTPYMEHTOM JIJIsl OTPUMAHHS
KUTBKICHUX XapaKTepUCTUK iX MIKPOCTPYKTYpH. 30KpeMa, BOHM [alOTh 3MOTY OIIIHIOBATH Opi€HTAIli0
BOJIOKOH KoJiareHy, (a3oBi 3CyBU Ta CTYMiHb IeNoispu3alii BUIIPOMiHIOBaHHS, 110 BiAOYBalOThLCs MpH Horo
MPOXOJUKEHHI depe3 aHi3oTporiHe cepenoBuule [1]. Mioanep-marpuuHa nonsipumeTpist 3abesrnevye MOBHUN
OMHUC TIEPETBOPEHHS TOJSPU3AI[HOTO CTaHy CBITJIA 32 JOMOMOrO MaTpuii Mromiepa, 1o poduts il
YHIBEpCATbHUM METO/IOM PEKOHCTPYKLIT ONTUYHKX MapaMeTpiB JBOLIAPOBUX CTPYKTYp OioTkaHuH [2], 1o
3aCTOCOBYETHCS B MEJIMUHIM JiarHOCTHIII.

OnHak GUIBLIICTE ICHYFOUMX CHUCTEM TOJSIPUMETPUYHOT PEKOHCTPYKINT MalOTh OOMEXEeHHs, OB’ I3aHi 3
TOUHICTIO BU3HAUCHHS MapaMeTpiB Ta BiJICYTHICTIO aBTOMATH30BAHOTO aHAJIi3y OTPUMAHHUX JIaHUX, 30KpeMa
MPY 3aCTOCYBaHHI B MeMUHil iarHocThIi [3-4]. ToMy BayJIMBUM 3aBIAHHSAM € MPOBEACHHS MOPiBHAIBHOTO
aHalli3y METOJIB Ta ONTHKO-iHPOpPMALiMHUX JiarHOCTUYHMX CHUCTEM, CIPSAMOBAHUX Ha [MiJABHULICHHS
JIOCTOBIPHOCTI BU3HAU€HHs MapaMmeTpiB ONTWUYHOI aHi3oTpomnii OGioNOriYHMX MapiB CKAaaHUX OiONOriYHHX
CTPYKTYD.

Mertoto 1aHoi poOOTH € aHalli3 CyYacHUX MOJAPHU3aLiiHUX METO/IIB Ta CUCTEM PEKOHCTPYKIIT mapaMeTpiB
ONTHYHOI aHi30TpoNil wWapiB ABOLIAPOBUX OI0NOriYHMX TKAHUH i3 BU3HAYEHHSIM iX mepeBar i HEAOJIKiB Ta
HamMpsMKy MOAAJIbLIOTO PO3BUTKY.

PesyabTaTn gociigxenus
[TpoBeneHo aHANITUUHUI OTJIS]] METOJIIB JIA3€PHOT MOJIAPUMETPIT, IO 3aCTOCOBYIOThCS JJIs IOCIIPKSHHS
PEeKOHCTPYKIii mapameTpiB wiapiB nBourapoux Oionoriunux tkaHuH (bT). Ha ocHoBi y3aranbHeHHs

EKCIIEPUMEHTAIbHUX 1 TEOPETHYHUX IaHMX BCTAHOBJICHO, 10 HAWOUIbII iH(POPMATUBHUM MiIXOJOM 10
aHaJlizy ONTUYHOT aHI30TPOMIT € MIOJIIEp-MaTPU1HA MOJIS PUMETPIs.
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V pe3ynbTati NOPiBHAHHS BiIOMUX MPSIMUX METO/IIB BIITBOPEHHS Opi€HTALlIMHUX Ta (a30BUX MapamMeTpiB
OKpeMHUX ImapiB OiONOTIYHUX TKaHWH Ta Opi€HTalilfiHO-(Pa30BUX MapaMeTpiB TMiJMOBEPXHEBUX LIAPIB
JBOLIAPOBUX 0i0J0riyHUX TKaHUH (Tabmuus 1), siki peanizoBaHO BiANOBIAHMMH CUCTEMaMH, BCTaHOBJICHO,
mo OararomapaMeTpUuYHi CHUCTEMH Ha OCHOBI KOMIUIEKCHOTO CTaTUCTUYHOTO, KOPEJSLIiHHOrO Ta
(pakTaIbHOTrO aHaJi3iB 3a0e3MevyoTh BULLY JOCTOBIPHICTh AiarHOCTHKHU (~95 %). Hemomikom Takux cuctem
€ 11 oOMexeHi (DyHKIIIOHATIbHI MOMJIMBOCTI, OOYMOBJICHI BIZICYTHICTIO KJIaCH(iKalliiHOTO aBTOMATH30BaAHOTO
aHaJi3y BeKTopa iHhOpPMATUBHHUX XapaKTEePUCTHK PEKOHCTPYHOBaHMX napameTpiB wmiapie asowmaposoi BT, mo
TAKOXK MPU3BOAMTH 10 0OMEXKEHb PiBHS JOCTOBIPHOCTI MpW MeauuHii aiarHoctuui BT.

Tabnuus 1- [lopiBHSIHHSA CHCTEM PEKOHCTPYKTHBHOT MIOJIep-MoJISpUMETPii Ta aHaNli3y aHi30TPOITHHUX
OiojoriyHux 1Wapis

HazBa cucremu Meton pekoHcTpykuil | Meroau aHamizy | Meroau knacu- JlocToBipHiCTh

anizotpomnii mapis BT PEKOHCTPYHOBaHUX (ikanii pekoHCT- | AiaTHOCTHKH
napamerpiB mapiB BT pyioBaHuX neowapoBux bT
rnapamerpin

Cucrema npsamoi mnonspu- | Merox npsmoi CraructuyHui, Bincytni 83,5%

METPUYHOL PEKOHCTPYKII{ | peKOHCTPyKUii OpieHTa- | KopensuiitHmit

opi€eHTAIiTHUX Man | nitanx man BIIT

0ioJ0orivyHOTO APy

Cucrema mnpsimoi  momsipu- | Metox npsimoi Craructiynnit, BincyTtni 89,5%

METPUYHOI ~ PEKOHCTPYKIIl | PEeKOHCTPYK- KOpesILiHuiA

¢dasoBux Man OGionoriunoro | wii ¢azoBux marm BIII

mapy

bararonapamerpuuna Merox mromnep-marpu- | CTaTHCTUYHUIA, BincyTtni 95,3%

cucTeMa Ul MOJIpU3aliiHOT | YHOT peKOHCTPYKIT KOpEeTSILiitHuUiA,

peKOHCTpYKWii  aHi3oTpomil | mimmoBepxHeBMX mIapis | ¢paxranbHuMIA

neowaposux bT noiaposoi BT

Amnani3z naHux Tabmuni 1 mokasae, 110 MepeBaryd OaraTornapaMeTpUuHOl CHCTEMHU JJIsl MONspU3aliitHoT
pPeKOHCTpYKUii aHi3oTpomii mapis asowapoux BT orpumano, B Tomy uMcini, i 3a paxyHOK BH3HAa4YEeHHS
BEKTOpa O3HAK JiarHOCTUKM HAa OCHOBi KOMILJIEKCHOTO 3aCTOCYBaHHS CTaTUCTUYHOTO, KOPEJSLiHHOrO Ta
(b pakTanbHOTO aHaJi3y BUMIPSHUX MaIl PO3MOJINIB.

AKTyanmbHUM JUIS  TIOKpAIlleHHs JIOCTOBIPHOCTI JIarHOCTHKM € TOJANIbIINKA  aBTOMATH30BaHHI
kinacudikaniiauii anamiz [5, 6] oTpuUMaHUX O3HAaK MAiarHOCTUKU. JleTabHUWII aHalli3 Cy4YacHHMX CHUCTEM
Miomiep-/xoHc-Marpuunoi Bizyamizanii BT 3 iHTenekTyami30oBaHMMHU pIlIEGHHAMH Ta 3aCTOCOBAHHMH
TEXHOIIOTISIMH HITYYHOT'O iHTEJIEKTY HaBeJIeHO B CTATTi criBaBTOpa Te3 [7].

Bucnosku

[MpoBenenuii aHayiz mokaszaB, MO OaraTornapamMeTpu4Hi MIOJUIEp-MATPUUHI CHUCTeMHU 3a0e3MNeuyroTh
HAMBUILY TOYHICTh PEKOHCTPYKIII mMapaMeTpiB aHi3oTpomii JBowmIapoBuUX OioTkaHuH. [lopanblie
BIOCKOHAJIEHHs] METOJMKH 110OB’s13aHe 3 BpaxXyBaHHAM YMOB a3UMYTaJIbHOI HE3aJIeKHOCTI OKPEMHX €JIEMEHTIB
Matpuli Mrosutepa neomaposoi bT Ta ix cynepnoswiiiii AJis MiABUINEHHS JOCTOBIPHOCTI iarHOCTUKHU MPH
MPOBE/ICHHI AaBTOMATU30BAHOTO KJIacH(]iKaliiiHOTO aHaNi3y BUMIPSHUX PO3MOLTIB.
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