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Pedepar:

1. Y BcTyni 06rpyHTOBaHO aKTyaJIbHICTh pOOOTH, BU3HAYEHO 00'eKT, IpeaMeT, MeTy, 3a7jadi Ta MeTOU JOCHiIKEHHS;
HaBe[lIeHO HayKOBY HOBU3HY Ta IIPAaKTUYHE 3HAYEHHS OTPUMaHUX Pe3YJIbTaTiB; BUCBITIIEHO OCOOUCTUI BHECOK
3100yBayda, HAaBEJEHO OCHOBHI JaHi oo anpobatii po6oTH, My6liKalliil, BiloOMOCTi IPO CTPYKTYPY Ta 3arajabHy
XapaKTepPUCTUKY OucepTalifiHoi poboTu. B nepmomy po3zisi nucepraniiiHoi po6oTu IpoBeeHO aHai3 IpobiemMu
11o0yJ0BY KapTH IVIMOMH [1J1S1 CUCTEM TEXHIYHOTO 30py. 3a pe3ysbTaTaMu [IPOBELIeHOr0 aHaslizy cpopmyabOBaHO
METY Ta 3aBJaHHs IOCJi>KeHb. B IpyroMy po3zini guceprauiiiHoi pob0oTH 3alIpONIOHOBaHI MiIX04H 10
YAOCKOHAJIEHHS [TACMBHUX METOIiB MTOOYAOBU KapT IIIMOMHU. [y MiBUILEHHS MBUAKOCTI TACUBHUX METOZIB
11o0yj0BY KapTH IMIMOMHY 32 JOTIOMOTOI0 MHOXXMHH KOJIbOPOBUX 300pakeHb 0yJI0 3aIIPOIIOHOBAHO ACHBHUU
JIOKaJIbHUI METOJ, I00Y40BU KapTy IJIMOMHY Ha OCHOBI aIaliTUBHOI Baru 3 BUKOPUCTAHHSIM IIPOLieAypU
aJaNTMBHOTO 3iCTaBJIeHHs Ta aiHHO-iHBapiaHTHMX 03HaK. CPOPMyJIbOBAHO NEPIINI MYHKT HAYyKOBOi HOBU3HU:
YIOCKOHAJIEHO MaCUBHUH JIOKaJIbHUH METO], TIOOYOBYU KapTH IJIMOMHY 33 PaXyYHOK BUKOPUCTAHHS [IPOLeNypu

aJlarTUBHOTO 3icTaBJieHHs Ta adiHHO-iHBapiaHTHMX O3HAaK, 110 JO3BOJIWJIO MiABUIIMTY WBUIKICTh TOOYA0BU KapTU



rMouHY. [1715 3MEeHILIEeHHS KiIbKOCTi apTeaKTiB [1pu 06y 10Bi BipTyasbHOIO 300Pa’K€HHS 3 BUKOPUCTAHHSIM
IIOCJIiIOBHUX KapT IIIMOVHY 3aIIPOIIOHOBAHO METO, [TOKPAIleHHs 4YaCcOBOi y3roJpKeHOCT] JJ1s IOCAiOBHOCTEN KapT
rJIMOVHY 32 PaxyHOK BIIPOBAPKEHHS [TOKa3HMKA HaliMHOCTI IJIMOMHY Ta BUKOPUCTAHHA AMHAMIYHUX aTpUOyTiB
perioHiB. C(popMyJIbOBAHO APYTUil IYHKT HAYKOBOI HOBU3HU: YJOCKOHAJIEHO METO/, TOKPAIIEHHS YaCOBOI
Y3TOJIKEHOCTI /1J1s IIOCJIiZOBHOCTEN KapT IJIMOMHY 32 PaXyHOK YPaxyBaHHS MOKa3HMKA HAAiMHOCTI IIIMOMHNU Ta
BUKOPUCTaHHS IMHAMIYHUX aTPUOYTIiB PerioHiB, 1[0 JO3BOJINIIO TOKPAIIUTH YaCOBY Y3rOIPKEHICTb Ta IIOKPALUTH
e(eKTUBHICTb KOJLYBAaHHS KapTy IMIMOUHU. [I7151 i BUIIIEHHS TOYHOCTI Ta 3MEHILIEHHS O0UMCIIIOBAJIBHAX BUTPAT NIPU
no6yI0OBi KapTH IMIMOUH 3alIpOIIOHOBAHO MoAUQiKoBaHMI MeTo StereoBM-Mod 3 BeliBieT-nonepenHb010
00po6Ko10. EKcriepuMeHTabHO oBeeHo, o StereoBM-Mod 3a6e3nedye Buiy ToyHicTh (Ha 1.5-2.4 nb 3a PSNR)
NIOPIBHSIHO 3 KJIACUYHUM StereoBM, 36epiraroun HU3bKe €HEProCIOKMBaHHS Ta IPUIJATHICTD 10 POOOTU B
peasnbHOMY 4aci. CpopMyIbOBaHO TPETil MYHKT HAYKOBOI HOBU3HU: HAOYB MOAAJBIINI PO3BUTOK METO],
JIOKaJIbHOTO CTepeo3icTaBleHHs StereoBM misixoM iHTerpanii HabIKeHOro BeiiBieT-nepeTsopeHHs ['aapa amns
MOINePEeNHbOrO BUIIJIEHHSI KOHTYPHUX O3HAK Ta JIOKaJIi3allii eKCTpeMyMiB. BUKOpHCTaHHS 3alIPOIIOHOBAHOTO METOAY
J03BOJIMJIO 3MEHIIUTY OOYMCIIIOBAJIbHY CKJIQIHICTb IIpoLecy 00y10BY KapTH IMIMOUHY, 30€piraloun Ipyu LibOMYy
TOYHICTB Yy CJIa0KO TEKCTYPOBAaHMX 30HAX. B TpeTbOMY PO3AiJi AUCEPTaLiliHOI POOOTH 3alPOIIOHOBAHI MiTX04M 10
yIOCKOHAJIEHHS KapT [VIMOMHY, 110 OTPMMaHi 3a JOIIOMOTrO0 aKTUBHUX METOZIB. JI7151 TOKpaleHHsI TOYHOCTi KapTh
rMbyHY, O 1M06Y0BaHa 3a JOMOMOTOI0 KEPOBAHMX METO/IiB MOKPAI€HHS KapTU IMIMOUHN 3 BAKOPUCTAHHSAM
AaKTUBHMX METO/iB, 3alIPOIIOHOBAHO K€POBAHMI METOJ, IIOKPALl€HHS TOYHOCTI KapTU [MIMOMHYU Ha 6a3i
MapKOBCBKOTO BUIIAIKOBOTO I10JISI 32 PAXyHOK BIIPOBAIKEHHS MPOLENYPH OLiHKY HEY3rOIKEHOCTi KpaiB BUXiJHOTO
KOJIbOPOBOT'O 300PaKEHHS Ta OTPUMAHOI KAPTU [VIMOUHU 3 )KOPCTKUM Ta M'SIKUM IIPUMHSATTSIM pillleHb.
ChopMyJIbOBAHO YETBEPTUI TYHKT HAYKOBOi HOBUBHU: YAOCKOHAJIEHO KEPOBAHUI METO/ TOKPAIlleHHS! TOYHOCTI
KapTH [VIMOUHU Ha 6a3i MApKOBCHKOTO BUIAJKOBOTrO N10JIs1 32 PaXyHOK BIIPOBA/IKEHHS IIPOLEYPH OL[iHKU
HEey3roJPKEHOCTi KpaiB BUXiZHOTO KOJIbOPOBOI0O 300pakeHHs Ta OTPMMaHOI KapTU [VIMOMHY 3 JKOPCTKUM Ta M'SKUM
NPUMHATTSM PillleHb, 10 JO3BOJIMIIO IIOKPAIATY TOYHICTh KAPTU IIMOUHM. J1J1s1 TOKpAIIEHHS TOYHOCTI KapTh
rJIMOUHM, NOOYOBAHO] 3a JOIIOMOT0I0 KEPOBAaHUX METO/IiB IIOKPAIlleHHS KapTU [JINOMHH, IKa OTPMMAaHa aKTUBHUMU
MEeTOJlaMy, 3 BeJIMKUM KoeillieHTOM IuCKpeTu3alii 6ysio 3arporIOHOBaHO KEPOBAaHU METO]], IIOKPALIeHHS
TOYHOCTI KapTU [MIMOMHYU HU3bKOI SIKOCTI Ha 6a3i MapKOBCHKOTO BUIAAKOBOTO IT0JIsI 332 PaXyHOK BIIPOBAIKEHHSI
IIPOLIEAyPH OLiHKY HEY3roJpKEHOCTi KpaiB 3 M'SKMM IPUIHSTTSM pillleHb Ta NIPECTaBJIE€HHS JIOKaJIbHOI CTPYKTYPH
KapTH [VIMOUH 3 BUKOPUCTAHHSIM MiHIMaJIbHOTO KiCTSKOBOTO Jiicy. COpMYJIbOBAHO IT'ITUI IIyHKT HAyKOBO]
HOBU3HU: YIOCKOHAJIEHO KEPOBAaHMI METO, [TOKPAIleHHsI TOYHOCTi KapTy TIIMOMHY HU3bKOI SIKOCTi Ha 6asi
MapKOBCBHKOTO BUIIAIKOBOTI'O I10JIs1 3a PAXyHOK BIIPOBAKEHHS MPOLEAYPH OLIHKA HEY3IOJKEHOCTI KPaiB 3 M'KUM
IIPUMHATTSM pillleHb Ta IPEACTaBJAEHHSIM JIOKAJIbHOI CTPYKTYPU KapTHU IJIMOUH 3 BUKOPUCTAHHSIM MiHIMaJIbHOTO
KiCTSIKOBOTO JIiCY, 1110 JO3BOJINJIO TIOKPALIUTH TOYHICT KAPTH TIIMOVHM 3 BEJIMKUM KoedillieHToM nuckpeTusaii. B
4YeTBEPTOMY PO3JiJi fucepTalifiHoi po60TH TPOBEIEHO IOBHOLIIHHY anpoballilo 3alIpolIOHOBaHUX METOIiB

o6y J0BY KapTy IMIMOMHU Y CKJIaZi CTEpE030POBOi NMiilcUCTEMU MObiIbHOI pOOOTOTEXHIYHOI II1aThopMuU. BucHOBKHY,
OTPUMaHi Ha OCHOBi €KCIIEpUMEHTAIbHUX BUMIPIOBaHb Ta MOPiBHSHB i3 6a30BUMHU MiTX0AaMU, HiATBEPIKYIOTh

IOLNMBHICTD IX BUKOPUCTAHHS B CUCTEMAX TEXHIYHOTO 30PY.

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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IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: HauioHanbHuil yHiBepcuret "OfiechKa MoJiTexHiKa"
Kopg 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. lllesyenka, 6y, 1, Oneca, 65044, Vkpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IlpizBuie Im'sa I1o-6aThKOBI:
1. Komnesa Harasnis OneriBHa

2. Nataliia Komleva

KBasigikamis: . r. u., gouenr, 05.13.06

Imentudikarop ORCID ID: 0000-0002-2430-0134

HoparkoBa indopmamnist:

IToBHE HafIMeHyBaHHH IOpH,qI/I‘IHOi 0Cc006M: HauioHanpHMit yHiBepcuteT "OfecpKa nositexHika"
Kopg, 3a €IPITIOY: 43861328

Micue3HaxoaKeHHS: np. llleBuyenka, 6yz. 1, Ongeca, 65044, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Domin Onexcauap Onexciiosuy
rOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Domin Onexcanap Onexciitosny
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Antouyk CsiTniana I'puropiHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




