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Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOTO CTYIE€Hs KaHJWUJATa TEXHIYHUX HayK 3i crienjanbHocTi 05.11.17- 6iosorivni Ta
MeIuyYHi npuiagy i cucremu. - XapKiBCbKUI HalliOHAJILHUM YHIBEPCUTET paflioeIeKTpOHiKY, Xapkis, 2006.
JuceprauiiiHa po6oTa PUCBsIYE€HA YIOCKOHAJIEHHIO TEXHIKM i TEXHOJIOTI] J1a3epHOi AiarHOCTUKY KPOBi JIIOAVMHU
HIJISIXOM TIOAAJIBIIOTO BUBYEHHS Ta AOCHiIKeHHs e(deKTiB B3aeMO/Iii JJa3epHOTO BUITPOMiHIOBAHHS 3 KPOB'IO
monuHu. B nucepTauiiiniil po60Ti po3po6yieHO MOoAeJli po3CiloBaHHS Jla3epHE BUITPOMIHIOBaHHSI Ha KPOBI JIIOTUHU
Ta BUKOHAHO KOMIT'IOTEPHE MOJIEIIOBaHHS PO3IOJiNy iHTEHCUBHOCTEN PO3CiIOBaHHS Ha €JIeMEHTax KPOBi 32 KyTaMu
posacitoBaHHS. PO3p0671€HO METOAVKY IPOBEIEHHS €KCIIEPUMEHTAJIbHUX JIOCIIiIKEHb PO3CiSIHHSI JIa3€PHOTO
BUITPOMIHIOBaHHS L[i7IbHOIO KPOB'I0 Y BUIJISIIi Ma3Ky KPOBi Ha peJMeTHOMY CKJli. PO3po6JieHi KOHIen1lis, MOl i
METOJIY € METOM0JIOTIYHOI0 OCHOBOIO J1s1 IPOEKTYBAaHHS BUCOKOIH(POPMATUBHUX JIa3€PHUX JIiaTHOCTUYHUX CUCTEM
MEANYHOT0 NIpU3HaYeHHs. PO3p0o6yieHO Ta BUTOTOBIEHO JOCIiIHULIBKY YCTAHOBKY /JISI 3HATTS iHANKATPUCH

poscitoBaHHs. Po3p06s1eHO TeXHIUHI yMOBU Ha Jla3e€pHY AiarHOCTUYHY CUCTEMY [1J1s1 BUBHAYEHHS XapaKTePUCTUK



KPOBI JIIOJVHU Ta (Pi3i00TiYHOTO CTaHy JIIOVHMU B LiIoMy. [IpoBeIeHO eKcliepuMeHTalbHi JOCiIKEeHHS
iHIUKaATPUC PO3CiFOBAaHHS Ha KPOBi JitoanHU. [IpoBeieHo KiIiHiuHI JOCTimKeHHs, SIKi migTBepanan e(eKTUBHICTb
3aCTOCYBaHHS PO3pO0JIEHOI JIa3epHOi [iarHOCTUYHOI CUCTEMMU 7151 JOCIIiJKEHb €JIEMEHTIB KPOBI, JiarHOCTyBaHHS
CHCTEMHU KPOBi Ta yogruu. Kiro4osi cioBa: 1azepHe BUIIPOMIHIOBAHHS, iHIMKATPYCa PO3CISHHS, €JIEMEHTHU KPOBI,

reMaroJIoris, 1abopaTopHa AiarHOCTHKA.

2. The dissertation for competition for the candidate degree of technical science on speciality 05.11.17- Biological
And Medical Devices And Systems. - Kharkiv National University of Radioelectronics, Kharkiv, 2006. The
dissertation is devoted to improvement of the laser techniques and systems for diagnostics of blood cell, blood
system and human organism. Main tasks of this work was following: creation of a system, which analyses the blood
cells on performances of space scattering of a laser radiation; development and producing the research system
based on the created developed for realization of clinical experiments. The basic idea of diagnostic system consists
of the following: a deriving of a diagnostic state information of health of a patient by analyzing of a relation
between the blood cells, and by analyzing of a shape of blood elements. The relation of a size of blood elements
and wavelength of a laser radiation shows, that they can be referred to large particles. Therefore as an initial
mathematical model Mie model of scattering has been chosen. Calculations of basic performances of scattering
(indicatrixes, intensities, and amplitude functions) were performed under developed programs. It has been noted
that distributions of intensities are different for different particles and for different state of particle. These
differences were putted in a basis of the laser diagnostic system on analyze of blood cell scattering. The principle
of work of the analyzer consists in scanning of distribution of scattering intensity of in a range of angles and
comparison with a standard database. Multichannel correlation receiver operates a comparison mode. A channel of
the correlation receiver consists of unit, which peak-frequency characteristics is compared with such one of a
researched particle and purely of correlator, unit of a comparison and unit of indication. Theoretical investigation
of angular distribution and correlation allows determine which of angular ranges is more suitable for cell selection.
Transferring into time domain region makes an ability to use tradition signal processing systems. Comparison of
polar, polar-logarithmic and Cartesian-logarithmic data shows that using of Cartesian logarithmic data allows
more easily operating with it as with usual signal in time domain. Analysis of time range of measurement allow to
determine more important range which will be used either for selection of blood cell type or for detection
bad/good cell of one type. Decisions can be made on analysis of correlation curves. Fast reducing of correlation
rate indicate that differences between erythrocyte and trombocythe are essential in selected range and this range
is more useful for cell selectivity. Last one could be put in principle of disease diagnostic on changes of blood cell
shapes. The results of computer simulation for selection and determination morphologic specialties of blood cells
in real time have been presented. There are described functional and design specialties of laser diagnostic system,
that realizedthe diagnostics on bases of analyse of blood cell scattering indicatrixe The effect of interaction
between laser radiation and human blood in static and dynamic mode has been investigated. The techniques of
determination parameters of blood elements by using the discrete and flowing type laser analyzer and without
using the additional manual operating processes and visual analyzing of blood elements has been proposed.
Different variants for automation process of human blood diagnostics were observed. Clinical tests have confirmed
the effectiveness of using the laser diagnostic system on bases of analyses of blood cell scattering indicatrixe for
diagnostics of blood cell, blood system and human organism. Key words: Laser radiation, scattering indicatrixe,
blood cell, hematology, laboratory diagnostics.
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