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1. Y BcTyni 06rpyHTOBaHO aKTyaJIbHICTh pOOOTH, BU3HAYEHO 00'eKT, IPeAMET, METY, 3a7jadi Ta METOU JOCJiI)KEHHS;
HaBEJIEHO HayKOBY HOBU3HY Ta MIPAKTUYHE 3HAYEHHS OTPMMAHUX PE3YJIbTaTiB; BUCBITIIEHO OCOOUCTUI BHECOK
3100yBaya, HaBeIeHO OCHOBHI JjaHi moao anpobatii po6oTy, my6JiKaliil, BiZoMOCTi PO CTPYKTYPY Ta 3arajbHy
XapaKTepUCTUKY JucepTaliiHoi poboTu. B nepiomy poszisi nuceprauiiiHoi po6oTu IpoBeeHo aHai3 NpobiemMu
o6y J0BY KapTy IMIMOMH [J1S1 CUCTEM TEXHIYHOTO 30py. 3a pe3ysbTaTaMU [IPOBEIEHOr0 aHaJlizy c(pOpMyIbOBAHO
METY Ta 3aBJaHHS OOCJiIKeHb. B Ipyromy po3zini guceprauiiiHoi pob0TH 3alIPONIOHOBAHI MiIX04M 10
yIOCKOHAJIEHHS [TAaCUBHUX METO/IiB I0OYJOBYU KapT IMIMOUHU. JI7151 MigBUILEHHS IIBUAKOCTI IACUBHUX METO/IIB
11o6yJ0BY KapTU IMIMOMHU 32 JOIIOMOT0I0 MHOXXUHU KOJIbOPOBUX 300pakeHb 0YJI0 3aIIPOIIOHOBAHO NIaCUBHUM

JIOKAJIbHUM METOL, I'IO6y,7.IOBI/I KapTtu rJIMOMHU HAa OCHOBI a,l'[aI'ITI/IBHOi' Bary 3 BUKOPUCTAaHHAM IIpoUENnypu



aJanTUBHOTIO 3iCTaBJIEHHS Ta aiHHO-iHBapiaHTHUX O03HaK. C(POPMyJIbOBAHO NEPIINIL MYHKT HAyKOBOi HOBU3HU:
yIOCKOHAJIEHO MaCUBHUH JIOKaJIbHUI METOJ, IOOYOBU KapTy IJIMOMHY 33 PaXyHOK BUKOPUCTAHHS [IpOLieypu
aJalTMBHOTO 3iCcTaBJIeHHs Ta adiHHO-iHBapiaHTHUX O3HaK, 110 JO3BOJIMJIO MiABULIMTY WBUIKICTb IOOYA0BU KapTU
rJIMOUHM. [17151 3MEHIIEHHS KiJIbKOCTi apTeaKTiB Ipy 0Oy 10Bi BipTyaJbHOTO 300paXXEHHSI 3 BUKOPHUCTAHHSIM
IIOCJIiIOBHUX KapT IIIMOMHY 3aIIPOTIOHOBAHO METO, [TOKPAIleHHS 4aCOBOi y3roJpKeHOCT] IJ1s1 TIOCIiTOBHOCTE!N KapT
IJIMOMHM 32 PaxXyHOK BIIPOBAIKE€HHS [I0Ka3HMKA HaJiHOCTI IMIMOMHY Ta BUKOPUCTAHHS AUHAMIYHUX aTpUOYTiB
perioHiB. C(popMyJIbOBAHO APYTUil IIYHKT HAYKOBOI HOBU3HU: YJOCKOHAJIEHO METO/, [TIOKPaIlEeHHs 4aCOBOi
Y3rOIPKEHOCTI 1151 IOCJIiZOBHOCTEN KapT [MIMOMHY 32 PaXyHOK YpaxyBaHHS [IOKa3HMKA HAIMHOCTI IIIMOMHU Ta
BHUKOPHCTaHHS IUHAMIYHUX aTPUOYTIB PErioHiB, 1[0 JO3BOJINIIO TOKPAIIATH YaCOBY yY3rOIPKEHICTb Ta IIOKPALUTH
eeKTUBHICTb KOJYBaHHS KapTy IMIUOUHU. [I7151 iBUIIIEHHS TOYHOCTI Ta 3MEHIIIEHHS O0YMCIIIOBAJIbHUX BUTPAT IIPU
no6yj0Bi KapTy IJIMOUH 3aIIPONIOHOBAHO Moau(ikoBaHMI MeTog, StereoBM-Mod 3 BeliBeT-nonepenHbo0
06po6KoI0. EKCriepuMeHTabHO 10BeeHo, o StereoBM-Mod 3a6e3nedye Buiy ToyHicTh (Ha 1.5-2.4 nb 3a PSNR)
IIOPiBHSIHO 3 KJIaCMYHUM StereoBM, 36epiraiour Hu3bKe eHeprocloXXUBaHHS Ta IPUAATHICTb 1O POGOTU B
peasbHOMY Yaci. CpopMyIbOBaHO TPETil MyHKT HAYKOBOI HOBU3HU: HAOyB MOAAJIBIINI PO3BUTOK METO],
JIOKAJIbHOTO CTepeo3icTaBeHHs StereoBM mIsixoM iHTerpalii HabIKeHOro BeiiBieT-nepeTBopeHHs ['aapa ams
MONEePENHBOTO BUIIJIEHHSI KOHTYPHUX O3HAK Ta JIOKaJli3allii EKCTpeMyMiB. BUKOPHCTaHHS 3alIPONIOHOBAHOTO METOAY
IO3BOJIMJIO 3MEHIIUTY OO0YMCIIIOBAJIbHY CKJIAIHICTb IIpoLecy [00y10BY KapTH IMIMOWUHY, 30€piraloun pu LboMy
TOYHICTB Yy CJIa0KO TEKCTYPOBAaHMX 30HAX. B TpeTbOMY PO3AiJi AuCepTaliliHOI po60TH 3alpOIIOHOBAHI MiTX04M 10
yIOCKOHAJIEHHS KapT IMIMOMHY, 0 OTPUMAaHi 32 IOIIOMOTOI0 aKTUBHUX METOZIB. [y MOKpaIleHHs] TOYHOCTi KapTu
IJIMOUHM, 110 06YA0BaHa 32 IOIIOMOT0I0 KEPOBAHUX METO/IiB ITOKPAIlleHHs KapTU [VIMOMHU 3 BUKOPUCTAHHIM
aKTUBHUX METOJIiB, 3a[IPONTIOHOBAHO KEPOBAHUI METOJ, TTOKPalleHHSI TOYHOCTI KapTy IMUOWHU Ha 6a3i
MapKOBCBKOTO BUIIaJIKOBOTO T10JISI 32 PaXyHOK BIIPOBATKEHHS IIPOLEIlyPU OLIiIHKU HEY3rOJI)KEHOCTi KpaiB BUXiJHOTO
KOJIbOPOBOT'O 300pakeHHSI Ta OTPUMAHOI KapTH IIIMOMHU 3 )KOPCTKUM Ta M'SIKUM MIPUHHSTTSM pillleHb.
ChopMyJIbOBAHO YETBEPTUII ITYHKT HAYKOBOI HOBUBHU: YAOCKOHAJIEHO KEPOBAHUI METO/I TOKPAIlleHHsI TOYHOCTI
KapTHy IJIMOUHM Ha 6a3i MapKOBCHKOTO BUIAAKOBOTO IMOJISI 32 PAXYHOK BIIPOBAIKEHHS MIPOLEyPH OLiHKU
HEY3roJ)KeHOCTi KpaiB BUXiIHOTO KOJIbOPOBOTO 300pPaKEHHS Ta OTPUMAHOI KapTH IMIMOUHU 3 )KOPCTKUM Ta M'SIKAUM
IIPUMHSTTSM pillleHb, IO J03BOJIMJIO MOKPAIIATH TOYHICTh KapTU [MIMOMHU. [I7151 TIOKpaleHHS TOYHOCTI KapTU
rJIMOUHY, NOOYOBAHO] 3a JOIIOMOT0I0 KEPOBAaHUX METO/IiB IIOKPAIlleHHsI KapTU [JINOMHH, IKa OTPUMaHa aKTUBHUMU
METOJlaMU, 3 BeJIMKUM KoedillieHTOM ArucKpeTusalii 6ys1o 3arrporioHOBaHO KEPOBaHU METO]], IIOKPaLeHHS
TOYHOCTI KapTy IMINOMHY HU3bKOI SIKOCTI Ha 6a3i MapKOBCHKOT'O BUIIAAKOBOTO ITOJISI 332 PAXyHOK BIIPOBAIKEHHS
IIPOLEIYPH OLIIHKY HEY3rOJI)KEHOCTI KpaiB 3 M'KAM IIPUNHATTAM PillleHb Ta [IPEACTaBIEHHS JIOKAJIBHOI CTPYKTYpHU
KapTy IVIMOVH 3 BUKOPUCTAHHAM MiHIMaJIbHOIO KiCTAKOBOTO Jiicy. CPOpMyYJIbOBAHO IT'ATUI IIYHKT HayKOBO]
HOBU3HU: YI,OCKOHAJIEHO KEPOBAaHUI METOJ, TOKPAlll€HHsI TOYHOCTI KAPTH INIMOUHU HU3bKOI SIKOCTi Ha 6a3i
MapKOBCBKOT'O BUIIAJKOBOTO I10JIS 32 PaXyHOK BIIPOBAPKEHHS POLIENYPHU OL[iHKA HEY3TOIKEHOCTI KPaiB 3 M'SIKUM
IIPUMHATTSM pillleHb Ta PEACTaBIEHHSIM JIOKAJIbHOI CTPYKTYPU KapTHU IJIMOUH 3 BUKOPUCTAHHSIM MiHIMaJIbHOTO
KiCTSIKOBOTO JIiCy, 1[0 JO3BOJIMJIO TOKPAIIUTH TOYHICTb KAPTU IIIMOUHY 3 BeJIMKUM Koe@illieHToM guckpeTtu3atiii. B
4eTBEPTOMY PO3AiJi AuCepTaLiiiHOi po60TH ITPOBENEHO IOBHOLIIHHY arpobaliilo 3alrporIOHOBaHNX METOLIB
11o6yJ0BY KapTy IMIMOMHU Y CKJIaJi CTEpe030pOBOi NMificucTeMU MObiIbHOI pO60TOTEXHIYHOI NIaTpopMuU. BucHoBKY,
OTpUMaHi Ha OCHOBi €eKCIIEpUMEHTAIbHUX BUMIPIOBaHb Ta MOPiBHSHB i3 6a30BUMHU MiTX0AaMU, HiTBEPIKYIOTh

IOLIMBHICTD IX BAKOPUCTAHHS B CUCTEMAX TEXHIYHOTO 30DY.

2. The introduction shows the relevance of using a depth map for technical vision systems. Particular attention is
paid to the process of building a depth map. The object, subject, tasks and methods of the study are defined; the
scientific novelty and practical significance of the results are presented; the personal contribution of the applicant
is highlighted. The first chapter of the thesis analyzes the problem of building a depth map for technical vision
systems. Based on the results of the analysis, the goal and objectives of the research are formulated. The second
chapter of the thesis proposes approaches to improving passive depth mapping methods. To increase the speed of
passive methods for constructing a depth map using a set of color images, a passive local method for constructing
a depth map based on adaptive weights using adaptive matching procedures and affine-invariant features was



proposed. The first point of scientific novelty is formulated: the passive local method of depth mapping was
improved by using an adequate matching procedure and affiliative indifferent attributes. The use of the proposed
method made it possible to increase the speed of depth map construction. To decrease the number of artifacts in
the construction of a virtual image using sequential depth maps, a method for improving transient stability for
depth map sequences was proposed by introducing a stability measure and using a dynamic feature of areas. The
second point of scientific novelty is formulated: a method for improving timing coherence for depth map
sequences was improved by introducing a measure of the depth confidence and using regional dynamic features.
The use of the proposed method allowed to improve the time coherence and improve the efficiency of depth map
compression. To improve the accuracy and reduce computational costs of building a depth map, a modified
StereoBM-Mod method with wavelet preprocessing is proposed. It has been experimentally proven that
StereoBM-Mod provides higher accuracy (by 1.5-2.4 dB in terms of PSNR) compared to the classical StereoBM,
while maintaining low power consumption and suitability for real-time operation. The third point of scientific
novelty was formulated: the method of local stereo matching StereoBM was further developed by integrating the
approximate wavelet transform of Gaar for preliminary selection of contour features and localization of extremes.
The use of the proposed method made it possible to reduce the computational complexity of the depth mapping
process while maintaining accuracy in weakly textured areas. In the third chapter of the thesis, approaches to
improving depth maps obtained using active methods are proposed. In order to improve the reliability of the depth
map constructed using the supervised methods for improving the depth map obtained by active methods, a
supervised method for improving the accuracy of the depth map based on the Markov random field was proposed
by implementing a procedure for assessing the mismatch between the edges of the original color image and the
resulting depth map with hard and soft problem solving. The fourth point of scientific novelty was formulated: a
supervised method for enhancing the precision of a depth map based on a Markov random field has been improved
by implementing a procedure for evaluating the mismatch between the boundaries of the original color image and
the resulting depth map with rigid and flexible problem solving. Using the proposed method, we improved the
accuracy of the depth map. To improve the precision of a depth map constructed using supervised methods for
enhancing a depth map with a coarse sampling ratio obtained by active methods, a supervised method for
improving the prediction accuracy of a low-quality depth map based on a Markov random field was proposed by
implementing an boundary misalignment assessment procedure with gentle decision making and representing the
local structure of the depth map using a sparsity forest. The fifth point of scientific novelty was formulated: a
controllable method for increasing the accuracy of a low—-quality depth map using a Markov stochastic field was
improved by introducing an boundary misalignment assessment procedure with mild problem solving and
representing the regional structure of the depth map using a minimal skeletal forest. In the fourth chapter of the
thesis, the proposed methods for constructing a depth map as part of the stereo vision subsystem of a mobile
robotic platform were fully tested. The conclusions drawn from experimental measurements and comparisons
with basic approaches confirm the feasibility of their use in vision systems.
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1. Bosikosa Haranis [1aBiiBHa

2. Nataliia P. Volkova

KBasigikanis: . r. u., gouenr, 05.13.06

InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "OfiechbKa notiTexHika"
Koz 3a €JIPIIOY: 43861328

MicueSHaxon)KeHHH: np. llleByenka, 6yx. 1, Oneca, 65044, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: l'anyseBuit

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Komnea Hatanis OseriBHa

2. Nataliia Komleva

KBasigikamnis: . r. u., gouenr, 05.13.06
Imentudikarop ORCHID ID: 0000-0002-2430-0134
JoparkoBa iHdpopmamuist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HaujoHanbHuii yHiBepcuteT "Oechka noirexHika"



Kopg, 3a €IPIIOY: 43861328

Micue3HaxoaKeHH: np. llleByenka, 6yz. 1, Oxgeca, 65044, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu
InenTudikarop ROR:

CeKkTop HayKH: [anyseBuil

VIII. 3ak1104Hi BiZOMOCTI
Biiacue IlpisBuie Im'st I1o-6aThKOBI Dowmin Onekcauap Onexciiosuy

TOJIOBH pajgu

Biiacue IlpisBuie Im's I1o-6aThKOBI Dowmin Onekcauap Onexciinosuy

TOJIOBYIOYOTO Ha 3acCimaHHi

BiamoBimanbHUH 32 MiZITOTOBKY Antomyk Caitniana I'puropisna

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJILHUM 32 peecrpauilo HayKOBO'l' Opuenko TersiHa AHaToOJIiBHA

OisIIBHOCTI




