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COMPUTER DIAGNOSTICS OF OPTICAL AND ANISOTROPIC
STRUCTURE OF BLOOD PLASMA ON THE BASIS OF FUZZY SETS

Annotation. Development of mathematical model on the basis of a method of fuzzy sets for estimation of parameters
of system of a phase tomography of biological tissues was presented.
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KOMIT'FOTEPHA JIATHOCTHKA OIITUYHOI I AHI3OTPOITHOI CTPYKTYPH
IIJIA3MHA KPOBI HA OCHOBI HEYITKNX MHOXXKHWH

AHomayis. [IpedcmassieHo po3pobky mamemamuyHoi modesai HA OCHO8I Memody HeuImKux MHOXCUH 015 OYIHKU napamempie
cucmemu gpazoeoi momozpadii 6i0.102iMHUX MKAHUH.
Katrouosi caosa: anizomponHtull, naasma kposi, noaspumempuyHa diazHocmuka.

Introduction. Among the means of optical diagnosis of biological tissues, the methods of laser
polarimetric diagnosis of optical anisotropic structure have a widely relevance. In this area, the coordinate
distribution of the azimuth and the ellipticity of the polarization of the laser imaging of biological tissues are defined
with the subsequent processing, based on the method of fuzzy sets. On this basis, a number of methods of early
diagnosis are developed for the differentiation of pathological changes in the structure of biological tissue (BT),
associated with their degenerative dystrophic changes and cancer.

Objective. Develop mathematical models on the basis of fuzzy sets for estimating the parameters of a
phase tomography of biological tissues, which allows a direct measurement of Mueller matrix image to allocate
direct information on the distribution of the phase shifts, which can be used to determine the objective criteria for
diagnosis of biological tissues.

Method and data processing. The study of manifestations optical anisotropic albumin-globulin plasma
system was performed using a laser polarimeter. The studied materials were selected samples of histological sections
of muscle tissue (MT) and the dermis of human skin (HS) with extinction coefficient for optically thin layer (t<0.1).
Local values of azimuth of polarization in each point of the laser image of human blood plasma were defined and
the polarizing picture a(mxn) and f(mxn) of the polycrystalline protein system was obtained. Statistical moments of
the 1st - 4th order were used to quantify the distributions.

A comparative study of plasma samples of three groups of patients was carried out: healthy (group A, 20
patients), patients with benign changes (group B, 19 patients) and patients with breast cancer (group C, 17 patients).
Each degree of change was expressed in the form of linguistic terms of quality: low (H), below average (HC),
medium (C), above the average (BC), high (B). For each of databases for the purpose of formalization of indicators
the corresponding membership functions were defined. Mathematical expressions for differential diagnosis of
cancer diseases by estimation of average value M1, dispersion M2 of au(m xn), f(m xn) of laser images of samples
of plasma of blood of different groups of patients were formulated.

For realization of information system of processing of biomedical information the operator's interface was
developed on the basis of fuzzy sets. The operator's interface includes the menu for save function, membership
functions, fuzzy processing and results display as shown in fig.1.
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Fig.1 Operator’s interface

Conclusion. A mathematical model on the basis of a method of fuzzy sets was developed for estimation of
parameters of system of a phase tomography of biological tissues for definition of objective criteria of diagnosis of
human biological tissues. Results of comparative researches of samples of plasma of blood of three groups of
patients were presented and an information expert system of processing of biomedical information was proposed.
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