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Kapace O.B. BigeononsipuMeTpuyHa CUCTEMA IS aHATI3Y 300paKeHb TUTIBOK
IJIa3MU KPOBI MPH OIIIHIOBAHHI IATOJIOTIM MOJOYHMX 3ali03. — KBamidikariiiina
HayKOBa Iparlsd Ha MpaBaxX PyKOIHCY.

JucepTaitist Ha 3100y TTs CTyNEeHIO JoKTopa dhitocodii 3a cneriaapHicTio 163
«biomenuuna imkenepisn» (16 «Ximiuna Ta OioimkeHepis»). BiHHUIbKUI
HAI[IOHATFHUI TeXHIYHUN yHIBepcUuTeT, Binauis, 2021.

Hucepraiiitna poboTa NpHUCBSYEHA PO3B’A3aHHIO BAXKIMBOI HAYKOBO-
OPAaKTUYHOT 3ajadi MiJBHINEHHS JOCTOBIPHOCTI JA1arHOCTYBaHHS MATOJOTIN
MOJIOYHHUX 3aJ103.

VY pesynbTaTi IUCEPTAIIMHOTO JMOCHIKEHHS OYyJ0 BHPIIICHO aKTyalbHY
3a/1a4y MIiJBUIIEHHS JTOCTOBIPHOCTI J1IarHOCTYBAaHHS MATOJOTIA MOJIOYHUX 3aJi03
[UIIXOM 3aCTOCYBaHHSI TOEJHAHHS CTATUCTUYHOTO Ta KOPEJSALIMHOrO aHalizy
OTPUMAaHUX MOJISIPU3AI[INHUX MaIl eJIEMEHTIB MaTpuili J[>KoHca MTiBOK IJIa3MH KPOBI
Ta audepeHialiero naToiorid Ha iX OCHOBI 3a JIOTIOMOTOK) CHUCTEMHU MiATPUMKH
MPUIHATTS PIIIEHb HA OCHOBI HEHPOMEPEKEBUX TEXHOJIOTIH.

[IpoBeaeHO aHali3 ICHYHOUMX MPOMEHEBHX, MOP(OJIOTIYHUX Ta ONTUYHHUX
METO/IB 1 3aC001B J1arHOCTYBaHHS PAKOBUX 3aXBOPIOBaHb. BcTaHOBIEHO, 1O NSt
3aJlay paHHBOT a00 CKPUHIHTOBOI JIaTHOCTUKHU aKTyallbHUM HANpPSIMKOM € ONTHYH1
He- a00 MaJIOIHBa3MBHI METOJIM Ta CUCTEMH 300paKalIbHO1 JIa3epHOT MOJIIPUMETPIi
($ha30BO-HEOHOPITHUX TICTOJOTIYHMX 3pi3iB O10JOTIYHUX TKAaHWH YH TUTIBOK
010JIOT1YHUX PIJIUH.

JloCiPKeHO HemoJisApu3aliiHi METOAM J1arHOCTUKHU, Ta BU3HAYEHO, IO
OCHOBHMMH HEJOJIKAaMH JAaHUX CHUCTEM € 1X CKJIQJHICTh, HEJOCTATHS
JOCITIKEHICTh, Ta YaCTO BUCOKA BAPTICTh HEOOX1AHOTO 00JIaJHAHHS.

PosrnsHyTro Meroam MIOJUIEp-MAaTPUYHOTO BIATBOPEHHS aHI30TPOITHUX
napamMeTpiB O10JIOTIYHUX TKAaHWH Ta MPsSIMI METOAM PEKOHCTPYKINi 3a3HAUYCHUX
napamMeTpiB ONTHYHO TOHKHMX IapiB MpHU IX 3aCTOCYBaHHI B OI[IHIOBaHHI
MATOJIOTTYHHUX CTaHIB.

Busnaueno, mo Meroauka maTtpuilb JPKOHCa € MPOCTIIIOW 3a MaTpHIl



Miomniepa, OCKIIBKM 3aMicTh MaTpullb 4x4 BUKOPHUCTOBYIOTHCS MATpuil 2x2.
Bracnigok toro, mo J/[’KoHC-MaTpyuyHa MOJSIPUMETPIS TPAIIOE B YMOBaX CJIA0KO
PO3CISTHUX CepelloBHIN 31 30€peKEeHHSM MoJigpu3allii, TO caMme ii JOIiIbHO
BUKOPHUCTATH JJIS TTIBOK IJIA3MH KPOBI.

[IpuBeneHO TOPIBHAJIBHUNA  aHANI3 ICHYIOUMX METOAUK MEIUYHOIO
JIarHOCTYBAaHHSI OHKOMATOJIOTIA 3 SKOr0 BHUAHO, IO ICTOTHE MOKpAIEHHS
JIOCTOBIPHOCTI JIIarHOCTYBAaHHS MATOJIOTIH BUIEBKA3aHUX METOJIUK 300paKanabHOI
Ja3epHOi MOJSPUMETPIi MOXKIIMBE 3a PaXyHOK I1HTEJICKTyalli30BaHOTO AaHAII3y
BUMIpsSHUX nossipu3aniiaux mMan bP un BT 3 qomomMororo koM’ toTepHO1 cucTeMu
HNIATPUMKU TPUIAHATTS PIlLICHb.

[HTEeNneKTyanpHUN aHali3 ONTUYHUX 300paKeHb Ha 0a31 HEUPOMEPEIKEBUX Ta
THIIUX TIAXOJIB JI0 TEXHOJIOTIl MOJIIPU3AIMHOTO 1arHOCTYBAHHSI MATOJIOTTYHUX
CTaHiB 010JI0TTYHUX TKaHUH MarOTh PO3LIUPUTH MO>KJIUBOCTI
B1JICOMOJIIPUMETPUYHHUX CHUCTEM.

VY nockonasieHo MeToA J[>KOHC-MaTpHUYHOTO KapTorpadyBaHHs IUTIBOK IUIa3MHU
KpPOBI JIFOAMHU JIJISl OLIIHIOBAHHS MATOJIOTTYHUX 3MIH MOJIOYHHX 3aJ03 IUISTXOM
3aCTOCYBaHHA METOJIB JIKOHC-MaTpUYHOIO KapTorpadyBaHHS IUTIBOK ILIa3MHU
KpOBI JIIOJUHU JBOX Tpyn («HOpMa» Ta «(ibpoaseHoMa») 13 MOAAIBIIAM
CTATUCTUYHHUM Ta KOPEJSAIINHUM aHaIi30M KOOPJIWHATHUX PO3MOJLIIB €JIEMEHTIB
Matpuii JloHca, 10 O3BOJIMJIO MIABUIIUTUA JOCTOBIPHICTH M1arHOCTYBAaHHS
MATOJIOTTYHUX 3MIH Y MOJIOYHUX 3aJ103aX ISl CKPUHIHTOBHX (JIOCTYMHIMIMX 1 MEHII
TpaBMaTUYHUX) TOCITIHKEHb.

[IpoananizoBaHO MOJEIbHUM MIAXiA [0 OMHCY ONTUYHO AaHI30TPOIHUX
cepenoBuIl 010710TIYHUX 00’€KTIB, y BIAMOBIAHOCTI /10 SIKOTO Oi0JjOTiyHA piauHa
PO3IIIAIAI0THCS K ABOKOMIIOHEHTHI aMOP(HO-KpUCTaIiyH1 O10JI0T14HI CTPYKTYPH,
KpUCTaJi4YHa KOMIIOHEHTA SIKUX C(OPMOBaHA CYKYITHICTIO (MEpEkKEI) KpUCTaJiB
anbOyMiHY 1 TJI00YIIiHY.

Po3rasiHyTo mpuHIMOM poOOTH BiJEOMOJIAPUMETPUYHOI  300pa’KyBajIbHOI
CUCTEMHU JJI1 JIarHOCTYBaHHS CTaHy 300paXeHb IUTIBOK IUIa3MH KpPOBI, IIIO

0a3yloTbCS Ha OCHOBI OI[IHIOBaHHS CTPYKTYpPHMX 3MIH 32 CTaTUCTUYHUM Ta



KOPEJSIIHHUM aHa130M ABOBHUMIPHUX PO3MOILIIB eleMeHTIB MaTpulll J[>koHca.

YaockoHaneHo Meron Ta cucreMy JPKOHC-MaTpHUYHOTO BIATBOPEHHS
pPO3IOIIIIB OpIEHTAIMHUX Ta (A30BUX IapaMeTpiB OIOJOTIYHUX PIAUH, IO
JI03BOJISIE TIOMIMPUTH METOJ TpU 3aCTOCYBaHHI Ha peajbHI JBOKOMIIOHEHTHI
OiosioriyHi cTpykTypu. Lle mocsraeTbcs 3a paxyHOK (OpMYyBaHHS ONTHMAJIBHOTO
CTaHy MOJIIpU3aIlil ONMPOMIHIOIYOT0O 3pa3Ka JIa3epHOIro Mydka B KOKHOMY MiKCeNi
300paXeHHs] pEECTPyBaJbHOI KaMepu Ta TMOJAJBLIOI CTAaTHCTUYHOIO Ta
KOPEJAIIMHOI 00pOOKOI0 OTPUMAHMX MOJISPU3AIIHHUX 300paKeHb.

YAOCKOHANIEHO apXITEKTypy CHCTEMH 300pa)KyBaJIbHOT MOJSPUMETPIl
HUIIXOM JJOJIaBaHHS KOMIT FOTEPU30BAHOTO OJIOKY MIATPUMKH IPUUHATTS PILIEHB HA
OCHOBI HEHpPOMEPEKEBUX TEXHOJIOTIH JUIsI aBTOMAaTHM3allii Ta IiJBUIICHHS
JIOCTOBIPHOCTI J1arHOCTYBaHHSI MATOJIOTYHUX CTaHIB MOJIOYHUX 3aJ103.

[IpoBeneHo aHalli3 METPOJIOTIYHUX XapaKTEPUCTHK B1IE€OMOISIPUMETPUYHOT
CUCTEMHU aHaJ3y 300pa)Ke€Hb IUIBOK IJIa3MH KPOBI 3a JIOIIOMOTOI0 pePEepeHTHHUX
MaTpHIb JIIHIHHOTO MOJISPU3aTOpa OPIEHTOBAHOTO i KyToM 0°, IKMil moKa3aB, 10
BeJTMYMHA a0COIOTHOT MOXUOKHU BUMIPSIHUX €J1eMeHTIB MaTpuili [[oHca TiHIHHOTO
nossipu3aropa Jiexxuth B Mexkax 0,03 — 0,089, mo BiamoBigaloTh BCTAaHOBJICHUM
JUTSI TAKUX CHCTEM BUMOTAM.

Y nockoHaneHo apXITEKTYypy Ta ITOPUTMIYHE 3a0e3neyeHHs
BIJICONOJIAPUMETPUYHOI CHCTEMHM JJisi aHaji3y IUTIBOK IUJIa3MH KpOB1 MpHU
OIIHIOBAHHI TATOJIOTIM MOJIOYHHMX 3aJ103 32 PAaXyHOK BBEACHHS JO0 apXITEKTYpHU
0JIOKY TIATPUMKHU MNPUUHATTS PIIEHb, 110 A0 MOXJIMBICTH B aBTOMAaTUYHOMY
pEeXUMI IPOBOJUTH €KCIIEPUMEHTAIbHI AOCIHKEHHS.

CTBOpEHO €KCIEpUMEHTANIbHY YCTaHOBKY BiJCONOJSPUMETPUYHOI CHUCTEMHU
JUISL OI[IHIOBaHHS 300pa)K€Hb IUNBOK IUIa3MU KPOBI 3 MOXIJIMBICTIO aHaJi3y
OTPUMAaHUX TOJApU3AIifHUX Man Ta gudepeHianii HO30J0TiM Ha OCHOBI
HEMPOMEPEKEHUX TeXHOJorid. [IpoBeneHO KOMIUIEKCHUI aHami3 BHUMIPSHHX
JIBOBUMIPHHUX PO3MOALIIB €JIEeMEHTIB MaTpulll [[>KoHca Ha OCHOBI CTATUCTUYHOTO Ta
KOPEJISIIIITHOTO T1IXO0/iB.

Hageneno nomnsipuzariiiini Manu 1iiBOK Iia3MH KpPOBi, a TAKOK BIAMOBIAHI iM



eJleMeHTH MaTpulll J»KoHca Ta X TBOBUMIPHI Ta TPUBUMIPHI TICTOrPaMu PO3MOILTY.

Ha ocHOBI cTaTM4HOro Ta  KOPENALIMHOTO  aHami3y  BHUMIPSHHX
MOJIAPU3AIMHUX Mal IUTIBOK TIUIa3MHU  KpoBl copMoBaHO ©0a3zy JaHUX
1HGOPMAaTUBHUX O3HAK IS MOJAJbINOI audepeniianii Ho30J0Tii 3a JOMOMOIO0
CUCTEMHU MIATPUMKU MPUUHATTA pilieHb. Po3po0ieHo mnporpaMHuii KOMILIEKC
3aX0MIB i OOpaxXyHKY CTaTUCTUYHUX Ta  KOPEIALIMHUX  ITOKa3HUKIB
JOCITIKYBAaHUX 3pa3kiB Ta (GopMyBaHHS 0a3uW MaHWUX IJIs KOXKHOI 3 KaTeropiu
OTPUMAaHUX TOJISIPU3ALIMHUX 300paKEHb.

[IpoBeneHo  eKcrepUMEHTaldbHI  JOCTIKEHHS  BIACOMOJIAPUMETPUYHOT
CUCTEMHU JJIA aHaJ3y 300pakeHb IUTIBOK IJIa3MU KPOBI IIPU OLIHIOBAHHI MMAaTOJIOT1I
MOJIOYHMX 3aJ103 UIIXOM 00p00JIeHHS 3pa3KiB IJTIBOK IJIa3MH KPOBI MPEJACTAaBHUKIB
KOHTPOJIbHOI TPYIHU 31 CTAHOM «HOPMa» MOJIOUHUX 3aj03 (22 4oil.) Ta Tpynu
«pibpoageHomMa» MOJOYHUX 3ai03 (22 4oi.). BuszHaueHO B3a€MO3B’SI30K MIXK
3a3HAYCHUMHU CTaHaMH Ta HAOOPOM BEJIMYHMH CTATUCTUYHUX Ta KOPEISLIHHUX
MOMEHTIB 1-4 MOpSAAKIB, Kl XapaKT€pU3yIOTh PO3MOJUIM IMCHUX Ta YSBHHUX
eJeMeHTiB MaTpuii JIKoHca TUNBOK IUia3Mu KpoBi jroauHu. lle mo3Bosmio
chopmynroBat iHOOPMATUBHI O3HAKH JIsl METOAY Au(epeHITiarii .

[IpoBeneHo KopensIiiHUN aHami3 eJeMeHTIB Marpuill JI)KoHca TIITiBOK
mia3Md  KpOBI 13 BU3HAYEHHS  1X  CEpPeAHIX  XapakTEepUCTHK  Ta
CEepPEAHBOKBAAPATUYHUX BIIXUJICHb JJIS JABOBUMIPHUX PO3MOAUTIB JIMCHUX Ta
YSIBHUX €JIEMEHTIB MaTpuIli J[>koHca TUTBOK T1a3MHU KPOBI.

OO6rpyHTOBaHO BHOIp MpaBuiia JJIsl CUCTEMH MIATPUMKHU MPUNUHATTS PIlLIECHb,
AKUU O0a3yeTbcsi Ha TOMY, IIO NPH JlaHId KUIBKOCTI 1H(OpPMAaTHUBHUX 3pa3KiB
HaWKpalie miaiiayTh HEMPOMEPEKEHI TEXHOJIOT1l BHACTIIOK TOCTaTHBOI TOUHOCTI,
MPOCTOTI Ta 100PE MPAIIOE 3 UUCIOBUMH XapAKTEPUCTUKAMU.

Opnepxano iHGOpMaIliiiHy MOJENbh MIATPUMKH TPUNHATTSA PIMICHHS MpU
OIIHIOBAHHI CTaHy MOJIOYHHMX 3aji03 3a J[>KOHC-MaTpu4yHMM KapTorpadyBaHHSIM
TUTIBOK IJIA3MH KPOBI 13 3aCTOCYBAHHSM CTATUCTUYHOIO Ta KOPEISALINHOTO aHaJi3y
OTpUMaHUX 300paxeHb s GOpMYBaHHS J1arHOCTHYHUX O3HAK 1 nudepenitiamii

NATOJIOT1H, 110 JaJ0 MOXJIUBICTh MIHIMI3yBaTH HEBU3HAUYEHICTh MPHU OLIHIOBaHHI



TaKuX 3MiH.

Brnepie copmoBano 6a3y 1aHUX MPH OIIHIOBAHHI CTaHY MOJIOYHHX 3aJ103 32
JI>KOHC-MaTpuYHUM KapTorpadyBaHHIM IUTIBOK IJIa3MH KPOBI, IO JI03BOJUIIO HA
OCHOBI 3aCTOCYBaHHS TNPUHIUIIB HEHPOMEpPEKEBUX TEXHOJOTIH MoOyayBaTu
CUCTEMY MIATPUMKU TPUUHATTS PILIEHHS JJI1 aBTOMAaTU30BAHOTO J1arHOCTUYHOTO
poliecy.

BusznaueHo NOKa3HUKU J1arHOCTHYHOT e(pEeKTUBHOCTI
B1JICOTOJIIPUMETPHUYHOT CUCTEMH JIJISI aHAJI13y 300pakeHb TUTIBOK IIJIa3MH KPOBI MpHU
OIIHIOBAHHI CTaHy MOJIOYHHX 3aJI03: 3a JIHCHUMHU eJleMeHTaMu maTpuili J[xoHca
YYTIMBICTh, CHEUMOIYHICTH Ta JOCTOBIPHICTH miarHocTyBaHus (S, = 95%,S, =
90%, A, = 93%) Buma 3a aHAJIOTIYHI MOKA3HUKW YSBHHUX EJIEMEHTIB MAaTpPHIIi
Jxonca (S, = 86%), Sp =81%,4, = 84%), Kl TaKOXK 3a70BOJIBHIIOTH BUMOTaM.

Po3pobsieHo MeTon MATPUMKM HPUUHSATTS pIIIEHb AJIA J1arHOCTYBaHHS
MAaToJIOT1d MOJIOYHUX 3aJ103 Ha OCHOBI CTaTUCTUYHOIO Ta KOPEJSIIIHHOTO aHaTI3y
MOJISIpU3AIIfHUX 300pa’keHb €JIEMEHTIB MaTpulll J[>KoHca IJIiBOK T1a3MH KPOBI Ta
nojajpla ix audepeHuianis Ha CTaHU: HOpMa Ta Marojoria. byno BU3Ha4YeHo, 110
JIOCTOBIPHICTh CHUCTEMHU JIIaTHOCTYBaHHS TMATOJIOTIH MOJIOYHMX 3ajio3 OyIio
niguiieHo 10 93%. Jlng monermeHHs poOOTH KIHIIEBOrO KOpHCTyBada OyIio
po3pobnero GUI intepdetic, skuii mepeadadae mpoCcTOTy Ta IHTYITUBHO-3PO3yMise
KEepyBaHHS.

Knwouosi  cnosa: MenauuHe — AlarHOCTYBaHHSA,  O10JIOTIYHA  piJMHA,
BiiconosipuMeTpis, wmatpuis J>koHca, o00poOka OlOMETUYHUX 300pa)xeHb,
CTAaTUCTUYHHMM aHali3, KOPENSIINHUN aHaii3, CcUCTeMa MIATPUMKH TPUHHSATTS

pileHb, HEMPOHHA MEPEKa.

ABSTRACT
Karas O.V. Videopolarimetric system for analysis of blood plasma films
images in the assessment of mammary glands pathologies. - Qualifying scientific
work on the rights of the manuscript.
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The dissertation is devoted to solving an important scientific and practical
problem of increasing the reliability of diagnosing breast pathologies.

As a result of the dissertation research the urgent problem of increasing the
reliability of diagnosing pathologies of mammary glands by combining statistical
and correlation analysis of polarization maps of Jones matrix elements of blood
plasma films and differentiation of pathologies based on them using a decision
support system based on neural network technologies was solved.

The analysis of existing radiological, morphological and optical methods and
means of diagnosing cancer is carried out. It is established that optical non- or
minimally invasive methods of imaging laser polarimetry of phase-inhomogeneous
histological sections of biological tissues or films of biological fluids are relevant
for the tasks of early or screening diagnostics.

Non-polarization diagnostic methods have been studied, and it has been
determined that the main disadvantages of these systems are their complexity,
insufficient research, and often high cost of the necessary equipment.

Methods of Mueller-matrix reproduction of anisotropic parameters of
biological tissues and direct methods of reconstruction of these parameters of
optically thin layers at their application in assessment of pathological conditions are
considered.

It is determined that the Jones matrix technique is simpler than the Mueller
matrix, because 2x2 matrices are used instead of 4x4 matrices. Due to the fact that
Jones matrix polarimetry works in conditions of weakly scattered media with the
preservation of polarization, it is advisable to use it for blood plasma films.

A comparative analysis of existing methods of medical diagnosis of
oncopathology is shown, which shows that a significant improvement in the
reliability of diagnosing pathologies of the above methods of imaging laser
polarimetry is possible by analyzing the measured polarization maps BR or BT using

a computer decision support system.



Intelligent analysis of optical images based on neural network and other
approaches to the technology of polarization diagnosis of pathological conditions of
biological tissues should expand the capabilities of video polarimetric systems.

The method of Jones-matrix mapping of human plasma films for estimating
pathological changes of mammary glands by applying Jones-matrix mapping of
human plasma films of two groups (“norm™ and "fibroadenoma™) was improved,
followed Dby statistical and correlation analysis of Jones matrix coordinate
distributions. Which allowed to increase the reliability of diagnosing pathological
changes in the mammary glands for screening (more accessible and less traumatic)
studies.

A model approach to the description of optically anisotropic media of
biological objects is analyzed, according to which biological fluid is considered as
two-component amorphous-crystalline biological structures, the crystalline
component of which is formed by a set (network) of alboumin and globulin crystals.

The principles of operation of the video-polarimetric imaging system for
diagnosing the state of images of blood plasma films based on the assessment of
structural changes by statistical and correlation analysis of two-dimensional
distributions of Jones matrix elements are considered.

The method and system of Jones-matrix reproduction of distributions of
orientation and phase parameters of biological fluids have been improved, which
allows extending the method when applied to real two-component biological
structures. This is achieved by forming the optimal state of polarization of the
irradiating sample of the laser beam in each pixel of the image of the recording
camera and subsequent statistical and correlation processing of the obtained
polarization images.

The architecture of the imaging polarimetry system has been improved by
adding a computerized decision support unit based on neural network technologies
to automate and increase the reliability of diagnosing pathological conditions of the
mammary glands.

The analysis of metrological characteristics of videopolarimetric system of



analysis of images of blood plasma films by means of reference matrices of the linear
polarizer oriented at an angle of 0 °, which showed that the size of absolute error of
the measured elements of a Jones matrix of a linear polarizer 0,03 — 0,089 lies in
systems requirements.

The architecture and algorithmic support of the video-polarimetric system for
the analysis of blood plasma films in the assessment of mammary gland pathologies
have been improved due to the introduction of a decision support unit into the
architecture, which made it possible to conduct experimental studies in an automated
mode.

An experimental setup of a video-polarimetric system for evaluating images
of blood plasma films with the possibility of analyzing the obtained polarization
maps and differentiation of nosologies on the basis of non-interleaved technologies
has been created. A comprehensive analysis of the measured two-dimensional
distributions of the elements of the Jones matrix based on statistical and correlation
approaches.

Polarization maps of blood plasma films are given, as well as the
corresponding elements of the Jones matrix and their two-dimensional and three-
dimensional distribution histograms.

Based on the static and correlation analysis of the measured polarization maps
of blood plasma films, a database of informative features was formed for further
differentiation of nosologies with the help of the decision support system. A software
package of measures for calculation of statistical and correlation indicators of the
studied samples and formation of a database for each of the categories of the
obtained polarization images has been developed.

Experimental studies of the videopolarimetric system for the analysis of blood
plasma films in the assessment of mammary gland pathologies by processing
samples of blood plasma films of the control group with the state of "normal”
mammary glands (22 people) and the group "pathology” of mammary glands (22
people). The relationship between these states and a set of values of statistical and

correlation moments of 1-4 orders, which characterize the distributions of real and



imaginary elements of the Jones matrix of human blood plasma films, is determined.
This allowed us to formulate informative features for the method of differentiation.

The choice of the rule for the decision support system is justified, which is
based on the fact that with a given number of informative samples, uninterrupted
technologies are best suited due to sufficient accuracy, simplicity and work well with
numerical characteristics.

An information model of decision support in assessing the state of the
mammary glands by Jones-matrix mapping of blood plasma films using statistical
and correlation analysis of the obtained images to form diagnostic features and
differentiate pathologies, which minimized uncertainty in assessing such changes.

For the first time, a database for assessing the condition of the mammary
glands by Jones-matrix mapping of blood plasma films was formed, which allowed
to build a decision support system for automated diagnostic process based on the
application of the principles of neural network technologies.

The indicators of diagnostic efficiency of the video-polarimetric system for
the analysis of images of blood plasma films in assessing the condition of the
mammary glands: the actual elements of the Jones matrix sensitivity, specificity and
reliability of diagnosis (S, = 95%, S, = 90%, A, = 93%) are higher than
imaginary elements of the Jones matrix (S, = 86%, S, = 81%, A. = 84%), which
also meet the requirements.

A method of decision support for the diagnosis of pathologies of the mammary
glands based on statistical and correlation analysis of polarization images of the
elements of the Jones matrix of blood plasma films and their subsequent
differentiation into states: norm and pathology. It was determined that the reliability
of the system for diagnosing pathologies of the mammary glands was increased to
93%. To facilitate the work of the end user, a GUI interface has been developed that
provides simplicity and intuitive management.

Key words: medical diagnosis, biological fluid, video polarimetry, Jones
matrix, biomedical image processing, statistical analysis, correlation analysis,

decision support system, neural network.
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