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Pedepar:

1. O6'eKT mOCHiIKEHHS - IPOLIECU CIIPUMHSTTS, IEPETBOPEHHS Ta iHTepIpeTaLii 306pakeHb y CUCTeMax
KOMIT'IOTEPHOTr0 30py. MeTa JoCiKeHHs - po3po0Ka Ta aHajli3 Mofesel i MeTofiB KoMIleH callii BIJIUBY
[EePCIEKTUBHUX BUKPUBJIEHD P HOPMaJli3allii IPOEKTUBHUX IEPETBOPEHD 300paXKEHDb Y CUCTEMAX KOMIT'IOTEPHOTO
30py. MeTonu nocCiIpKeHHs - aHaIITUYHI MeTOAY HOpMailisallii i 06po6KyM 306paskeHb [1JIsl y3arajJbHEHHS] KPUTEPIlo
IIPUCYTHOCTI IPOEKTUBHUX IIEPETBOPEHb; €JIeMEeHTH (PYHKLIIOHAIBHOTO aHasi3y i Teopil Ipyn 115l CUHTE3Y KPUTEPiio
BM3HAUEHHS HAIIPSIMKY [1I€PCIEKTUBY; CTATUCTUYHUI aHali3, imiTalliiiHe MOJle/II0BaHHSI, CIIMPAIOYUCh Ha SIKi
IIPOBEIEHO CUCTEMATU3ALII0 JAHUX [JIs1 IPAaKTUYHUX Ta TEOPETUYHMX BUCHOBKIB. AllapaTypa - NepCOHAJILHUAN
KoMmI'toTep. TeopeTnyHi i NpakTUYHI pe3yIbTaTy JOCIiIKEHD NOJISATAl0Th Y BUPIlIEHH] 33724l HOpMati3anii
300paKeHb I1if], [1iel0 IPOEKTUBHUX NI€PETBOPEHD IIJIIXOM KOMIIEHCAllii BUKPUBJIEHD [IEPCIIEKTUBU 1711 CKOPOUEHHS
004K CII0BAJIbBHUX BUTPAT NP BIPOBAKEHHI Y IPUKJIAAHUX cucTeMax. TPygoOMICTKICTb 3alIPOIIOHOBAHUX METOIIB €
HIDKYOIO 32 TPYJOMICTKICTh TPAAULIIAHUX, IO A€ 3MOTY €(PEeKTUBHO BUKOPHUCTOBYBATU PO3POOJIE€HI METOIM [TIst

BUpilI€HHS NNPaKTUYHUX 33/a4. HaykoBa HOBU3HA - yIieplie 3allpOIIOHOBAHO KPUTEPill OLIiHKM HAIPSIMKY



OZIHOTIapaMETPUYHUX [IePCIEKTUBHUX IIEPETBOPEHb Ha 6a3i MPOeKIiil 306paskeHHs, aHaJli3 3Ha4Y€Hb SIKOTO Ja€
MO>KJIMBICTh BUBHAYUTH HANIPSIMOK IIEPETBOPEHD i 3HAK MapaMeTpy HOpMasisallii; yrepine 3arporoHOBaHO METO],
KOMIIEHCallii BIUIMBY [I€PCIIEKTVMBYA Ha OCHOBI 3aCTOCYBaHHS KPUTEPIIO OLiHKYU HAIIPSAMKY [1I€PETBOPEHD
NEePCIEKTUBY Ta KOPEJIILIMHOrO aHasi3y, o 3HaYHO 3MEHIIye Yac HopMaJlisallii; oiep>kaB NOoA/IbIINI PO3BUTOK
KOPeJISILiHMAI MeTOo/, HopMasti3alii CJ1iIKyl04oro TUIly Ha OCHOBI O6UMCIIEHHS (PYHKLIOHAIIB, 110 BPaXOBYIOThb
[IepeposIOoia SCKPAaBOCTi 300paskeHHS BHACILOK Jii TPOEKTUBHUX [1I€PETBOPEHD, 1110, Ha BiIMiHY Bifl iCHyI04OTO
METOAY, Ila€ MOKJIMBICTb BUKOHYBATH HOPMaJli3alilo [IEPCIIEKTUBY B3I0BX JOBLIBHOI IIPSAMOI; ogeprkaia
MOJAJIbIINI PO3BUTOK MOZEJIb ITI0CIiOBHOI HOpMaUti3alii [Jj1sl MPOEKTUBHOI IPYIU IEPETBOPEHB, 110 3aCHOBAHA HA
3aCTOCYBaHHI iHBapiaHTHOTrO 10 adiHHOI rPynu BioOpaskeHHS CTPYKTYPHOro ab0 iHTerpajbHOro TUITY Ta
HOPMaJi3aTopi AJ1s IepCIeKTUBU. Pe3ysbTaTy AucepTaliiiHoi po60oTu 6y/iu BUKOPUCTaHI py po3poolii
IIPOrpaMHUX IPOAYKTIB IJIs1 CHCTEMHU BifleOCIIOCTEPEKEHHS! 11 BUIJIEHHS HOMEPHUX 3HaKiB aBTOMOG1iB B TOB
"Enita [Ipomcepsic”, M. XapkiB; 7711 aBTOMaTU4YHOTrO aHasIi3y MiKPOYACTUHOK [J1s1 KOHTPOJIIO SIKOCTI JIIKApChbKUX
npenapartiB y TOB "®apma CrapT”, M. KuiB; 17151 BUBHau€HHSI MacOBOi YaCTKU IPaHyIbOBAHOIO IIJIAKy B LIEMEHTI 1J1s1
BU3HaueHHs Horo gxocTi y A1 "CEITPOLIEM", M. XapkiB. PeaynbTaty gucepraniiiHoi pob0oTH SIK METOAUYHI BKa3iBKU
BUKOPUCTOBYIOTBCSI B HaBUaJIbHOMY Ipolieci Kadeapu iHGopMaTuKy XapKiBCbKOT0 HalliOHAJILHOTO YHIBEPCUTETY
pazioesieKTPOHIKY [py ITPOBeeHHI J1ab0paTOPHUX 3aHTh Ta KYPCOBOMY IIPOEKTYBaHHI 3 AUCLIUIIIIIHI
"Komn'totrepHuit 3ip". HaykoBi TeOpeTUYHI Ta MPaKTUYHi pe3yabTaTU JyCcepTalLifiHOi poOOTH MOXYTb OyTH
BUKOPUCTaHI: B OpraHizallisx, 110 3aiiMaloThCs IPpOdIeEMaMy PO3POOKH, TOCITKEHHS, BIPOBAI>)KEHHS Ta
eKCIUIyaTalii CucTeM KOMII'IOTEPHOTO 30py, CUCTEM 0O6pPOOKY 300paskeHb Ta BifleO B PESKUMi PeajIbHOTO 4acy; B
crucTeMax BimeocrnoctepeskeHHs Ta ineHTudikallii; B HaB4aJbHOMY IIpolieci npu niarorosui ¢paxiBLiB y ramysi

MaTEMATNYHOTO MOJEJIIOBAHHS Ta MeTO,I[iB O6pO6KI/I 306pa)KeHI) Ta KOMH'IOTCPHI/IX HayK.

2. Object of research - processes of perception, transformation and interpretation of images in the systems of
computer vision. Purpose of research - development and analysis of the models and methods of compensation of
the influence of perspective distortion during the normalization of the projective transformations of images in the
systems of computer vision. Methods of research - analytical methods of normalization and image processing for
the generalization of the criterion of presence of the projective transformations; elements of the functional
analysis and group theory for the synthesis of the criterion of determination of the direction of perspective;
statistical analysis, simulation, based on which systematization of the data was conducted for practical and
theoretical conclusions. Equipment - personal computer. The result of theoretical and practical research is a
solution of the problem of normalization of images under the influence of projective distortion obtained by the
compensation of the perspective for reducing computational costs when implementing in the applied systems. The
complexity of the proposed methods below traditional complexity that allows to use effectively developed
methods to solve practical problems. The scientific novelty - for the first time criterion for assessing the direction
of one-parameter perspective distortion on the basis of image projections was proposed, analysis of values of
which makes it possible to determine the direction of the distortions and a sign of the normalization parameter;
for the first time method of compensation of the perspective influence based on the application of the criterion of
estimation of the direction of the perspective distortion and the correlation analysis, which significantly reduces
time of the normalization, was presented; was further developed correlation method of normalization of the
tracking type based on the computation of the functionals, which take into account redistribution of the image
brightness due to the action of projective transformations, which, in contrast to the method which was used
before, allows to perform normalization of the perspective along an arbitrary line; has been further developed
model for consecutive normalization of the projective group of transformations, which is based on the application
of the reflection of structural or integral type, invariant to the affine group, and on the normalizer for the
perspective. The results of the thesis were used in the development of the software used in the surveillance system
for the location of the number plates of cars in the company "Elite Promservis" in Kharkiv; for automatic analysis of
micro-particles for the purpose of the quality control of drugs in the company "Farma Start" in Kiev; to determine
mass fraction of the granulated slag in the cement in order to determine its quality in the company "Seprocem" in
Kharkiv. The results of the thesis are used in the course material for the laboratory sessions and course project



developed for the course named "Computer vision", given at the Computer science department in Kharkiv National
University of Radio Electronics. Scientific theoretical and practical results of the thesis can be used: in
organizations working with development, research, implementation and operation of the systems of computer
vision, systems of image processing and processing of video data in real time; in video surveillance systems and
identification; in the educational process during preparation of specialists in such areas as mathematical modeling
and methods of image processing and computer science.
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