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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 28.23.15

Tema gucepranii:

1. MeTop BifmcTexXyBaHHS O0'€KTIB y BifleONOTOL Ta IOr0 peasisallis Ha napanebHUX KOMITIOTEPHUX CUCTeMax

2. Method of object tracking in video and its implementation on parallel computer systems

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOL}eC aBTOMATUYHOT'O KOMIT'IOTEPHOIO BUSIBJIEHHS Ta BiZICTE)KYBaHHS 00'€KTIB y
Bigeonoroli. Meta po60TH - NifBUILEHHS €(DEKTUBHOCTI KOMII'TOTEPHUX CUCTEM BiJICTE€KYBaHHS 00'eKTiB 3a
PaxyHOK pO3pOOKU METO[y BUSIBJIEHHS i BiZICTEXXyBaHHS 00'€KTiB Y Bil€onoTolli, 31aTHOTO BifCTeKyBaTH 4aCTKOBO
MepeKpuUTi 06'eKTH, a TAKOXK HMOro peasnisallii Ha mapanesbHUX KOMITI0OTEPHUX CUCTeMaX. MeTo/Iu [OCiIKeHb:
METOJIY TeOPii KOMII'IOTEPHOTO 30Py, 00UKCIIIOBAJILHOI FeOMETpil, TeOpii MHOXKMH, HEUITKOI JIOTiKY, Teopil
IMOBIPHOCTEH, TeOpii aJIrOpuUTMiB, TEOPii NapasebHNX OOUNCIEHD; KOMIT'IOTEPHE MOJEIIOBAHHS Ha
6araTonpoLeCcOpPHUX KOMIT'IOTEPaXx, KJIacTepi Ta 6araTonoToKOBUX rpadiyHux npouecopax. OCHOBHI pe3ysbTaTH:
PO3p006JI€HO HOBUI METO/, Ta IPOrPaMHy MiJlCUCTEMY aBTOMATUYHOIO BUSIBJIEHHS i BiICTEXXyBaHHS 00'€KTIB Y Bizieo
Ha NapajlesIbHUX KOMII'IOTEPHUX CUCTEMAaX; HOBUM METOJ, MiJIBULIEHHS TOYHOCTI MOJie/ItoBaHHs ¢poHy. HaykoBa
HOBHU3HA: PO3PO6JIEHO HOBUII METO], aBTOMATUYHOT'0 BUSIBJIEHHS i BiICTEXXyBaHHS MHOXXUHU 00'€KTIB y BiZleONOTOLL;

HabyJIM [OAJIbLUIOrO PO3BUTKY METOIIM MOIIYKY (PparMeHTiB 300pa’keHHsI y KaJipi; 3alIpOIIOHOBAaHO HOBUM METO],



3HIDKEHHS KiJIbKOCTI TIOMUJIOK IIPY iHiliasi3anii Ta oHOBI€HHI Mozesi GoHyY; po3pobJieHe BiloOpakeHHs
3aIIPOIIOHOBAHOI0 METO/Y BiflCTEKYBaHHS Ha MapajiesibHi KOMII'IoTepHi cuctemu Tuny MIMD; po3po6sieHo HOBI
arapaTHO-OPi€HTOBAaHI AJITOPUTMU IOIIYKY B Kafipi ¢pparMeHTa 306pakeHHs 1J1s1 00U CIII0BaIbHOI apXiTeKTypU
CUDA. BipoBapiKeHHs: y HAQyKOBO-BUPOOHMYOMY nignpuemctsi TOB "AMI" npu po3po6wi uu@poBoi cuctemu
6esrexy; y HaBYasbHOMY Iponeci JIBH3 "[JoHenpKuil HauioHaJIbHUN TeXHIYHUE yHiBepcuTeT'. Chepu
BUKOPUCTAHHS: CUCTEMHU BiZJlE€OCIIOCTEPEKEHHSI, aBTOMATH3allig aHaJli3y CIIOPTUBHUX 3MaraHb.

2. The object of research is the process of automatic computer detection and tracking of objects in a video stream.
The goal of this work is to increase efficiency of computer object tracking systems by the means of development a
new method of objects detection and tracking in video able to track partly occluded objects and its implementation
on parallel computer systems. The methods of research are the methods of computer vision theory, computing
geometry, set theory, fuzzy logic, probability theory, theory of computation, theory of parallel computation;
computer modeling on multiprocessor computers, cluster and multithreaded graphic processors. Main results: a
new method and software subsystem for automatic detection and tracking of objects in video on parallel computer
systems is developed; a new method of increasing background hovelling accuracy. Scientific novelty: the new
method of automatic detection and tracking of a set of objects in video is developed; methods of search of image
fragments in a frame are improved; the new method of lowering of amount of errors during initialization and
update of background model is offered; the mapping of proposed tracking method to the MIMD parallel computer
systems is developed; the new hardware-oriented algorithms for search of image fragment in a frame for CUDA
architecture are developed. The adoption: in the NPP TOV "AMI" in the development of a digital security system; in
the educational process of SHEE "Donetsk national technical university". The spheres of use: video surveillance
systems, automation of sporting events analysis.
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