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1. MeTonu Ta nporpamHo-anapartHi 3acobu MifgBuileHoi epeKTUBHOCTI 1S BifiCIIiIKOBYBaHHS 00'€KTIB Ha

BiI€OIIOC/IiJOBHOCTSX

2. The methods, software and hardware of increased performance for object tracking in video sequences

Pedepar:

1. O6'exT mocaimKeHHs: polec Hu@PPoBoi 06pOOKYU 300pakeHb IPYU BUKOHAHHI BificIiIKOBYBaHHS 06'eKTiB. MeTta
poboTu: niaBueHHS e(PEeKTUBHOCTI BifCIIiAKOBYBaHHS 00'€KTiB Ha Bil€ONOCIiOBHOCTSIX LIJISIXOM PO3POOKHU i
BIOCKOHAJIEHHS METO/IiB, CTPYKTYPHO-(YHKIiOHaIbHOI OpraHisalii cucTeM BilCJ/1iIKOBYBaHHS Ta IPOrPaMHO-
anaparHux 3aco6iB ix peasizatii, B TOMy 4MCJIi Ha BOyIOBaHUX anaparHux miaatdopmax DSP ta SoC. Metogu
IOCIiIKeHHS: KjacTepusanis 3a k-cepeHiMu; 3CyB cepegHbOro; MiJlCUIeHHs CIabKux KinacudikaTopis;
KOpEJISILIIMHE Ta Pi3HULIEBE CIIIBCTaBJIEHHS, OLIIHIOBAaHHS ONITUYHOIO IOTOKY MeTonoM Jlykaca-KaHane. TeopeTnyHi
pe3yJIbTaTU: YIOCKOHAIEHO METO/, BiZICJIiIKOBYBAaHHS HA OCHOBI OLIIHIOBAHHS MipaMifaibHOIO OIITUYHOTO IIOTOKY
Jlykaca-Kanaze, 110 BUKOPMCTOBYE JOJATKOBE aJallTUBHE BU3HAYEHHS PO3MIPY anepTypu Ta KiJIbKOCTi piBHIB

nipaminy i mo3BoJise MigBUIIUTY HAZiHICTD CUCTEM BifICJIiIKOBYBaHHS IIPU POOOTI 3 MaJIUMU Ta



HU3bKOKOHTPACTHUMU 00'€KTaMH, a TAKOXK 30iJIbIINTH IBUIKOMiI0; IIOJAJIBIIOTO PO3BUTKY OTPUMAB METO],
BiIC/TiIKOBYBaHHS 06'€KTIB HA OCHOBI OLIiHIOBAaHHSI MAaKCUMYyMY IIiJIBHOCTi PO3IIO/isly IMOBIPHOCTI, SIKUH TIOJISITAE Y
3acTocyBaHHi LBP-o3Hak Ta 6araromaciiTabHoi 00poOKY i 1ae MOXJIMBICTb MiBUILATH HALIMHICTh CUCTEM
BifICJIiIKOBYBaHHSI IIPU POOOTI 3 TEKCTYPOBAaHMMU 00'€KTaMM Ha aXpPOMAaTHUYHMX Bil€ONOCiZOBHOCTSIX 3i
36epe>KeHHSIM MIBUIKOII Ha PiBHI peaslbHOro 4acy; BIEpLIe 3allpOIIOHOBAHO Ta allpO60BAHO Y BUTJIALI iMiTaLliiHO]
Simulink-mopesni MmeTos aBTOMaTUYHOI ONTUMI3allii TapaMeTpiB KOMIT'FOTEPHUX CUCTEM BilC/IiIKOBYBaHHSI, SIKUI
nosisirae y MiHimisanii BixuieHHs IOJIOXKEHHS 00'€KTa Bifi ONOPHUX KOOPIMHAT Ha €TAJIOHHIN Bil€ONnoCaig0BHOCTI
Ta JO3BOJISIE MiIBUIIUTY HANINHICTD BiICIIiZKOBYBAHHS CUCTEM, 110 ONTUMIi3yIOThCS 3 IOTO LOIIOMOTOI0;
BIOCKOHAJIEHO CTPYKTYPHO-(YHKIIOHAJIbHY OpraHi3allilo CUCTeM BifICIIiIKOBYBaHHS, SIKa BiIpi3HIETHCS Bif, BimoMoi
HasIBHICTIO IIPOLeypy TOYHOTO BUJiJIEHHS 00'€KTa MIJIIXOM CEerMeHTallii 300paXkeHs, 1110 J03BOJISE MiJBULIUTU
HAJiliHICTh CTBOPIOBAHUX IIPOTPaMHO-aNlapaTHUX 3aC00iB ix peanizauii. [IpakTU4Hi pe3yabTaTu: CTBOPEHHS
aJITOPUTMIYHMX Ta IIPOrPaMHMX PillleHb peasisallii CUCTEM BiZICIIiIKOBYBAaHHS SIK HA [IEPCOHAJIbHOMY KOMIT'IOTED],
TakK i Ha BOy1OBaHUX [IporpaMHoO-anapaTHux 3acobax (DSP ta SoC), 3paTHUX 06pOGIISITH BifleOOCiLOBHOCTI B
peanbHOMY 4Yaci 3 4aCcTOTOI0 25 KaJpiB/c; po3pooka METOAMKU MIBUJIKOTO TPOTOTUITYBAHHSI Ta peasizallii MeTo/iB
BifciigkoByBaHHS Ha myaTdopmi DSP 3acobamu MATLAB Simulink; po3po6ka pekomeHaanii momo JouiabHOCTI
3actocyBaHHs pizHux matdopm (DSP, SoC, FPGA) nnis peanizanii BOyjoBaHUX [TPOrpaMHO-aniapaTHUX 3aCc00iB
BiICJiIKOBYBaHHS1; CTBOPEHHSI [Iil0UMX MaKeTiB BOYJJOBaHMX ITPOrpaMHO-anlapaTHUX 3aCO0iB BiIC/IiIKOBYBaHHS Ha
MOJYJISIX HaJlaroJpkeHHs Ha 6a3i DSP-npouecopa Ta SoC 3 npouecopHuM siipom ARM. BripoBafiskeHO B oprasisariii
TOB "Bigeo Intepner TexHosorii", B HaB4anbHuM nipouec HTYY "KIII", a TakoK BUKOPUCTAHO Yy pedyabTaTax HIIP
HTYY "KIII". Cdhepa BUKOPUCTAHHS: JIIOJUHO-MAaIIWHHI iHTepdelicy, 0OXOPOHHI CUCTEMHU Ta CUCTEMax Ge3IeKH,
MeJuLMHA, aBTOMOOIIbHI CUCTEMU JOTIOMOTY BOJIil0, pOOOTOTEXHiKa, CUCTEMax ONTUYHOI JIoKallii Ta

CaMOHABENEHHA.

2. The object of research is the digital image processing during object tracking. The purpose is the increasing of
the efficiency of object tracking through the development and improvement of methods and structure of tracking
systems, software and hardware for their implementation including implementation on embedded DSP and SoC
hardware platforms. The methods of investigation are k-mean clustering, mean-shift, weak classifiers boosting,
correlation and differential matching, Lucas-Kanade optical flow estimation. Theoretical results are following: the
tracking method based on pyramidal Lucas-Kanade optical flow estimation was improved by the use of adaptive
calculation of aperture size and number of levels of pyramid that permits to increase the reliability of tracking of
small and low-contrast objects and processing speed; the tracking method based on estimation of density
maximum of probability distribution was improved by means of the use of LBP-features and multiscale
representation, which allow to increase the reliability of tracking of textured objects on greyscale video sequences
and keep the processing speed in the real time; the new method for automatic optimisation of object tracking
systems and its Similink-model based on minimisation of object position deviation on reference video sequence
and which permits to increase reliability of tracking of systems was proposed and tested; the structure functional
organisation of tracking systems was improved by means of introducing the procedure of precise object selection
using image segmentation methods. Practical achievements are the creation of algorithms and programs of object
tracking systems implemented on PC and on embedded DSP and SoC hardware platforms that able to process
video on 25 fps; the suggestion of the new methodology for fast prototyping of tracking systems on DSP platform
using MATLAB Simulink; the formulation of recommendations on the feasibility of using DSP, SoC and FPGA
hardware platforms for implementation of embedded object tracking systems; the development of prototypes
(mockups), which are able to operate in real-time on the evaluation modules based on DSP and SoC with ARM
core. The results of the work were adopted in organization Ltd. "Video Internet Technologii", in the learning
process of NTUU "KPI" and used in results of R&D in NTUU "KPI". Scope: human-machine interfaces, security and
surveillance systems, medicine, driver assistants, robotics, optical location and guidance systems.
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