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1. O6'exT mocmimKkeHHs - mpoiec 06poOku Ta kinacudikailii 06’ekTiB Ha 306paskeHHi.MeTa fOoCTimKeHHs - po3po6Ka
Mogeieil i MeToliB iHTesIeKTyaIbHOI IPUCKOPEHOi 06POOKY HalliBTOHOBUX 300pa’KeHb, SIKi 37jaTHI aHali3yBaTH
inpopmaio npo po3mip 306paKeHHs Ta 3aBaHTAXXEHICTb OTOKIB 11711 PiIBHOMIPHOTO afallTUBHOTO PO3INOJiEHHS
3aBJIaHb 110 IOTOKAaX. METOAM NOCIIIIPKEHHSL: 17151 PO3B’3aHH I0CTaBJIEHUX 33/1a4 BUKOPUCTAHO TEOPETUKO-
MHOXXUHHUY TifXiJ 111010 CTBOPEHHS y3arajbHeHOI MoJieli IpoLiecy 0O6poOKYU HalliBTOHOBUX 300paskeHb, METOIU
00p06KY 300paskeHb, 3aco06u UPPOBOi 06POOKY CUTHAIIB, JIiHIMHOI anredpu Ta Teopii MaTpullb, KOHIEIIist
BHCOKOIIPOAYKTUBHUX O00YMCIIEHb, OOYMCIIIOBAJIbHI METOIHU IJ1s1 PO3POOKM IPUCKOPEHUX MOZeseN 06pooKU
30pOBUX 00pasiB; Teopis rpadis 11 CTBOPEHHS Mozesiell 06po6Ky 300pakeHHs; iMiTalliiiHe MOZIeTIOBaHHS, SKe
niATBepAnIo e(PEeKTUBHICTh OTPUMAaHUX PEe3yJIbTaTiB i HAZIaJ0 MOXUJINBICTh BUPOOUTH PEKOMEH ALl o0 ix
3aCTOCYBaHHS; aniapaT WITyYHMX HEMPOHHUX MEPEX NepcentTpoHHoro tuny.Haykosa HoBu3Ha: 1. Bnepiue
3aMpOIIOHOBAHO SIPYCHO-TIapajiesibHi MOeli IPUCKOPEHOI PSIIKOBOI Ta 6104HOI 06POOKM HAMiBTOHOBUX 300paKEHD,

sIKi 32 paxyHOK I10II€peIHbOr0 PO3MNOiTy BUXiZHOrO 300paskeHHs! Ha IPYIU PSIKiB a60 OJIOKIB [103BOJISIIOThH



VHUKHYTHU «IIPOKJISITTSI PO3MIPHOCTI» Ta IPUCKOPUTH NPOLEC OL[iHIOBAaHHS 300paKeHb. 2. Briepie 3anpornoHOBaHO
METOJ] IPUCKOPEHOI cKeJleToHi3allii 6iHapHOro 300pa’keHHs Ha OCHOBI 6iTOBHUX MacCOK, SIKMI1 32 paXyHOK
O/IHOYACHOTO BUKOPUCTAHHS TPUALSTH LIECTH OiTOBUX MACOK J103BOJISIE IPUCKOPUTHU IIPOLIEC BUTIiJIEHHS BiCbOBO]
JIiHil 306pa’KeHHS, a TAKOXK 3MEHIINTH O0YUCIIOBAJIbHY CKIAAHICTh HA MIOPSAOK Y IOPiBHSIHHI 3 iCHYIOUNMU
iTepaTUBHNMM METOZaMU CKeJleToHi3aljii.3. Habysa noganasmoro po3BUTKy y3arajbHeHa MOJIeJlb IIPoLiecy 06po6Ku
HaMiBTOHOBUX 300pakeHb, sIKa Ha BiAMiHY BiJ| icHylouUX, Iepedayae NoClioBHO-TIapajieslbHe BUKOHAHHS
6iHapizauii BUAineHOi 06s1acTi iHTepecy, cKesleToHi3alii Ta HelipoMepeskHOi Kinacugikaliii, 1o go3BoJisie CYTTEBO
CKOPOTHUTH 4ac 0OPOOKM BXiJHOTO HAIiBTOHOBOTO 300paKeHHS. 4. YIOCKOHANIEHO MeTog, Kiacudikauii
HaMiBTOHOBUX 300pa’XeHb 3a JOIIOMOTIOI0 LITYYHOI HEPOHHOI MepesKi IepCernTPOHHOTO TUITY, B SKOMY Ha BiMiHY
Bif] iICHYIOYHMX, aBTOMaTUYHO BUKOHYETLCS PIBHOMIPHUN aJallTUBHUAN PO3IOALJ IPYIl HEUPOHIB I10 IIOTOKAX Yy
3aJIEXKHOCTI Bifl pO3Mipy 300pak€HHS Ta 3aBaHTAKE€HHS IIOTOKIB 17151 TapajIeJIbHOTO OOYMCIIEHHS], @ TAKOXK
3abe3nedeHHs Haibinbl piBHOMIPHOTrO 3aBaHTaKEHHS OOUMCIIIOBaJIbHUX [TOTOKIB, 10 JTO3BOJISIE€ TPUCKOPUTHU
npolec 06po6Ky 300pakeHb BeJIMKOi po3mipHOcTi. CTyIiHb yIpoBajiKeHHs - 6YJI0 po3p00JIeHO PO3NOAiIeHy
CHCTEMY BU3HAYEHHS CTaHy LETJIM IIPY BUXOI 1i i3 TYHEJIbHOI CYlIapKy Ta BIIPOBAIKEHO Y TOBAPUCTBI 3
06MEXXEHOI0 BiIMOBiNaNbHICTIO «AMmnIep» (M.XapkiB, YKpaiHa) (aKkT BpoBaKeHHs Bif 23.12.2009 p.); po3pobsieHo
napasejbHy CUCTEMY aBTOMAaTUYHOTO Cy[IIiBCTBA 3MaraHb Ta BIIPOBAIKEHO y JJUTI40-IOHALBbKIN CIIOPTUBHIN MIKOJIi
N2l y Buryisii nporpaMHOro MOJIyJIs, 0 JO3BOJIS€ OLiHIOBATA BUKOHAHUM CIIOPTCMEHOM €JIEMEHT 3a KOPOTKUI 4ac
(m.XapkiB, YkpaiHa) (akT BnpoBaaxeHHs Bif 20.01.2009 p.); pe3ysibTaTi AUCEPTALiliHOI pO60TU TaKOX BIIPOBAIKEHO
y HaBYaJIbHOMY IIpolieci Ha Kadenpi esieKTpoHHUX obuuncioBanbHux Mamyd XHYPE y nuciuniinax
«IHTesexTyasnbHi KOMITIOTEPHI cucTeMu», «[lapasesnbHi Ta po3noiseHi o6urcaeHHs» Ta «MeTtonu i 3acoou

004U CII0BAIBHOTO iHTEJIEKTY» XapKiBChKOTO HalliOHAJIbHOTO YHIBEPCUTETY PaioeIeKTPOHIKY (aKT BIIPOBAIKEHHS
Biz 10.09.2010 p.). Cpepa BUKOPUCTAHHS - 1711 PO3POOJIEHHS CUCTEM 00pOOKY Ta Kiacudikallii BeMKUX 06CSTiB
BXimHoi iHdopmaii, 1o BuIyYaeThCs 3 pisHOPITHUX IKepedt (PpoTo- abo Bimeokamep, TEIIOBi30pPiB), 100yIOBaHUX
Ha OCHOBI NIapa’sieIbHO-TIOCIiIOBHUX MOJIesiel 3TifHO 3 KOHIeNIIi€lo apajiesibHUX i po3noisieHux 064rcaeHb Ta
BHCOKOIIPOAYKTUBHUX 00YMCIIIOBAJIbHUX KOMILJIEKCIB; B iHTEJIEKTyaJIbHUX CUCTeMax Kiacu@ikauii pisHoro pony
indopmalii; y HaBuaabHOMY IIpOLECi Mif Yac MiAroToBKY (axiBLiB y raayssx TEXHOJIOTIH NapajeabHUX 004NCIEeHDb B
3a7ja4ax 06pOOKYU 300pasKEeHb.

2. Research object - the processing and classification of objects on images.Research target is the development of
models and methods of intellectual expedited grayscale images processing that can analyze information about the
size of the image and load flow for a uniform distribution of the adaptive tasks to threads. Methods of research: for
the task used in set-theoretic approach to the creation of a generalized process model of halftone images,
methods, image processing, digital signal processing means, linear algebra and matrix theory, the concept of high-
computing, computational methods for the development of accelerated processing models of visual images; graph
theory to create models of image processing; simulation, which confirmed the effectiveness of the results; artificial
neural networks of perceptron type. Scientific novelty: 1. The tier-parallel models of line and block halftone images
processing, which due to the preliminary allocation of the source image into groups of rows or blocks avoid the
"curse of dimensionality" and accelerate the process of evaluating images are first proposed. 2. For the first time a
method of accelerated binary image sceletonization based on bit patterns, which due to the simultaneous use of
thirty six bit patterns to accelerate the process of allocating the center line of the image, as well as to reduce the
computational complexity in contrast to existing iterative sceletonization's methods is proposed. 3. Generalized
model of the processing of halftone images, which, unlike the existing ones, provides parallel execution of
binarization, neural network classification, which can significantly reduce the processing time of input halftone
image is improved. 4. Method for the classification of halftone images using an artificial neural network perceptron
type is improved. Unlike the existing ones, improved method automatically adaptive uniform distribute groups of
neurons in the flows, depending on image size and download streams for parallel computing to accelerate the
image processing of high dimension. The degree of implementation - a distributed system for determining the
quality of bricks at its exit from a tunnel dryer was developed and used in a limited liability company "Amper”
(Kharkiv, Ukraine) (the act from 23.12.2009, the introduction), a parallel system of automatic competitions' judging



was developed and implemented in the junior sports school N2 1 (Kharkiv, Ukraine) (the act from 20.01.2009.), the
results of the thesis was also introduced in the learning process at the Department of Electronic Computers in the
disciplines of "Intelligent Computer Systems", "Parallel and Distributed Computing" and "Methods and Means of
Computational Intelligence" of Kharkiv National University of Radioelectronics (the act from 10.09.2010). The scope
of use - for processing and classification systems of large amounts of input data, which can be obtained from
different sources (photo-or video cameras, thermal imagers) that are based on parallel-series models, according to
the concept of parallel and distributed computing and high-computing systems, intelligent systems in the
classification all sorts of information in the learning process during training in the field of parallel computing
technologies in image processing tasks.
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