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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 28.23.15

Tema gucepranii:

1. TnopmaniitHa TeXHOJIOTisI BUSBIEHHS Ta BifICTEKEHHS 00JIMY Y 33/4a4ax BieOCIIOCTEpesKeHHS

2. Information technology detecting and tracking faces in surveillance tasks

Pedepar:

1. O6'eKT mOCiIKEHHS - MPOLIECU BUSBJIEHHS Ta BiZJICTEXXEHHS 06JIMY Y CUCTEMAX BiIeOCIIOCTEPEKEHHS; METOIO
PO6OTH € MifBUILEHHS BipOTifHOCTI BUSIBJIEHHS Ta BiICTE>KEHHS 00JIUY Y 300paXXKEHHSIX [TPY BUPILIEHHI 33724
BiIEOCIIOCTEPESKEHHS; METOY JOCiIKEHHS 6a3yI0ThCSl HA METO/IaX MAIIMHHOTO HAaBYAHHS [1J1s €Tally HaBYaHHS y
METO/Iax BUSIBJIEHHS, iIMITallilHOTO MOJIE/IIOBAaHHS [1J11 CTBOPEHHS METOZY BiICTEXXE€HHS, IU(PPOBOro 06pO6IEHHS
300pa’keHb 3 BUKOPUCTaHHSIM cepeposuia Matlab ta 6i6siorexu OpenCV 115 nonepegHboro 06po6ieHHs
300paskeHb, 06'€KTHO-OPiEHTOBAHOTO IPOrpaMyBaHHs B cepenosui Microsoft Visual Studio Express 2010 g
peasnizanii iHdpopMaLiiiHOI TeXHOJIOTI] y BUIJISIAI IPOrPaMHOTO 3a0€e3eYeHHs; TEOPETUYHI Pe3ysIbTaTy: BIepIle
PO3pO06JIEHO METOJ], BUSIBIIEHHS 06114 (PPOHTAJILHOTO BUTJISIZY Y MIBTOHOBUX 300PaKEHHSIX, SKUI BUKOPUCTOBYE
MoaupikoBaHi XaaponoAioHi 03HaKM y MPOCTUX KIacu@ikaTopax, o JO3BOJINIIO 30ibIINTH BipOTigHICTD
BUSIBJIEHHS 00JINY y 300pa>KEHHSIX 31 CKJIAIHUM OCBITJIEHHSM; BIIEpLIE pO3PO6JIEHO METO], BUSIBJIEHHS 00JINY

(POHTAJIBPHOTO BUIJISAY 3 HAXWUJIAMU Bifl LIEeHTPaJIbHOI Bici cuMeTpii B iiana3oHi +56 rpanyciB y MiBTOHOBUX



300paKEeHHSIX, SIKUI1 BUKOPUCTOBYE IPSIMOKYTHI JIOKAJIbHI 6iHapHI a6I0HU Y IPOCTUX KilacupikaTopax, 1o
ITIO3BOJIMJIO 30iJIBIIUTY BipOTiIHICT BUSBJIEHHS OOJINY; OTPUMAB MOJAJIBIINI PO3BUTOK METO, CerMeHTarlii
KOJIbOPOBUX 300pa>KeHb Ha IMiKCeJli «IIKipK» Ta «He WKipU» IPU 3aCTOCYBAaHHI MOjiesIel KOJIbOPY LIKipH, B IKOMY, Ha
BiMiHY BiJl iCHyI04MX NapaMmeTpy QyHKUii QinbTpauii 3a7aHi 3a yMOBU NiJBULIEHHS iMOBIPHOCTI BiIKUIaHHS
IiKCeJliB «He MWIKipy», 0 JO3BOJIWIIO HMiABUIMTY MBUIKICTE OOPOOKHM KOJIbOPOBUX 300pakeHb Ta 3BMEHIIUTU
KiJIbKiCTh XMOHUX BUSIBJIEHD 32 YMOBU (DiKCOBaHOI BipOriHOCTI BUSIBJIEHHSI 00JIMY [1pY BUKOPUCTaHHI PO3POOIeHUX
METO/IiB; yIOCKOHAJIEHO METOJ, BiZICTE€KEHHS 006144 y IIOCiIOBHOCTI Bifle0300pa’keHb Ha OCHOBI MeTOy MoHTe-
KapJio Ta Kos1ipHOro nigxony mo NPenCTaBI€HHS MOIEII CIIOCTEPEXKEHHS, SIKUW BiIPI3HSIETHCS BUKOPUCTAHHSIM
METO[ly BUSIBJIEHHS 1JIsI [I09aTKOBOI'O 33/laBaHHSsI MiCIIeIOI0KEeHHS 006JINYYsI Ta OHOBJIEHHS II0JIOKEHHS 00JINdYsl
Tif, Yyac BiflCTEXXEHHS], 110 JO3BOJIMUJIO MiABUIIUTH BipOTiAHICTh BigcTeskeHHs 06anyydst. [IpakThuyHe 3HaYeHHS
OJIEP>KAHUX Pe3yJIbTaTiB [OJISITa€ B TOMY, 1110 HA OCHOBI HOBUX Ta Y OCKOHAJIEHHS iCHYIOUMX METOZiB CTBOPEHA HOBA
inopmaniitHa TeXHOJIOTis BUSBJIEHHS Ta BifCTE€KEeHHS 06J1MY, KA J03BOJINJIA MiTBUIIUTY BipOTiIHICTb BUSBIEHHS
Ta BiICTE>XEHHS B yMOBaX CKJIaJHOTO OCBITJIEHHS Ta HasIBHOCTI OKJII03ii1.3anpornoHoBana iHpopmalliiiHa TeXHOJIOTis
MOXXK€ BUKOPUCTOBYBATHCS y CUCTEMAX BiIlEOCIIOCTEPEXXEHHS 7151 BUPILIEHH 3a/ia4 [IOLIYKY Y BiJle0apxiBi,
iHTeJIeKTyaIbHOTO yHIiTbHEHHS BifjeoiHpopMallii, BiicTeXXeHHS JIIOOMHY 110 300paKeHHIO ii 0611m44s, Bepudikariii
0co6u 110 300pakeHHIO ii 06s1nyys. CTyiHb BIIPOBA/I)KEHHS ~ OCHOBHI pe3yJIbTaTy BIIPOBAIKEHO B [IPUBATHOMY
nignpuemctsi «TBA-cepBic», B IpUBaTHOMY MiANPUEMCTBI «AHKIII03» Y BiHHUIIBKiN TOPrOBO-IIPOMUCIIOBIN MasaTi
Ta B HABYAJIbHUI ITpoLieC BIHHMIPKOro HallilOHAaIIBHOTO TEXHIYHOrO yHiBepcuretry. Cdepa (ranysb) BUKOPUCTAHHS -

CHUCTEMH PO3Ii3HABAHHS 00JIMY i CUCTEMH BileOCIIOCTEPESKEHHSL.

2. Object of research - processes of face detection and tracking in surveillance tasks; the purpose of work is to
increase the likelihood of face detection and tracking in the image in surveillance tasks. Methods of research are
based on machine learning methods for the stage of training in detection methods, simulation modeling for
creation of tracking method, digital processing of images with using Matlab environment and OpenCV library for
pre-processing of images, object-oriented programming in Microsoft Visual Studio Express 2010 for
implementation of information technology in the form of software; theoretical results: a method of detection of
frontal faces in grayscale images, which uses modified haar-like features in simple classifiers is created for the first
time. This increased the likelihood of face detection in images with complex lighting; a method of detection of
frontal faces with slopes from the central axis of symmetry in the range of + 56 degrees in grayscale images which
uses rectangular local binary patterns in simple classifiers is developed for the first time. This increased the
likelihood of face detection; method of color image segmentation on “skin” and “non-skin” pixels with using of skin
color models obtains further development, unlike existing ones, filtering function parameters are denoted because
of increasing of the probability of "non-skin" pixels rejecting, thus improving the speed of color image processing
and reduce the number of false detections subject to a fixed probability of face detection using the developed
methods; method of face tracking in video sequences based on Monte Carlo method and color approach of
observation model representation is improved. Its features are using of detection method for initial denotation of
face location and updates of face position during the tracking process, thus improving the likelihood of face
tracking.The practical significance of the obtained results is that on the basis of new and improved existing
methods, a new information technology of face detection and tracking that allowed to increase the probability of
detection and tracking under complex lighting and occlusions is created. The proposed information technology
can be used in surveillance systems for search task solving in video archives, intelligent video compression, human
tracking with his /her face image, person verification with his /her face image. The degree of implementation is the
main results are introduced in the private enterprise “TVA-service”, in private enterprise “Anklus” in Vinnitsa
Chamber of Commerce and in the studying process of Vinnytsia National Technical University. Sector (industry) of
use is Face Recognition and Surveillance Systems.
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