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1. InopmaliiiiHa TeXHOJIOrisE pEKOHCTPYKLii (POPM IPOCTOPOBUX 00'€KTIB 32 (POTOrPaMMETPUYHUMU CUTHAJIAMU iX

MIOJIaHHS

2. Information technology of reconstruction of forms of spatial objects on photogrammetric signals and their
representation

Pedepar:

1. Ha cboronHi OgHUM i3 KJII0YOBUX HAIPSIMKIB JOCJIIJI)KEHb Y rajly3i TeJIEKOMYHIKALlil € 3aBIaHHS CTUCHEHHS JAHUX
17151 3a6e31eyeHHs iXHbOi e(PEeKTUBHOI Nepefiadi 110 KaHalax 3B'SI3Ky, SKi MaloTb 0OMEXEHY ITPOIYyCKHY 3aTHICTb.
Jl71s BUpillleHHSs 11bOTO 3aBIaHHS HEOOXiTHO PO3POOJISITH BUCOKOE(MEKTUBHI METONU i aITOPUTMU 3MEHIIIeHHS
HAIMipHOCTI BUXiIHUX JAHUX, SIKi IepejaloThCs 110 KaHaslax 3B s13Ky. JlucepraliiiiHa po6oTa npucBsyeHa
BUPIiLIEHHIO BaXKJIMBOTO i aKTyaJIbHOTO IIUTAHHS y Tajly3i Cy4aCHUX T€JI€KOMYHIKaLiTHUX CUCTEM - PO3POOJIEHHIO

METOJUKU, MaTeEMaTUYHUX Mojiesiell Ta epeKTUBHUX TE€XHOJIOTiM OPMYBaHHS Ta 3MEHIIEHHS HaIMipHOCTI



TPUBUMIPHUX 300pa’keHb, sKi IepefaloThCs M0 KaHaJax 3B 43Ky. Y nucepraliiiHiil po60Ti BUPilIeHO BaKIIUBY
HAYKOBO-IIPaKTUYHY 3aa4y y rajy3i MOJe0BaHHS — 3a[IPOINIOHOBAHO AUCKPETHY MAaTPUUYHY Mogeb (IMM)
IIO/IAHHSI IPOCTOPOBUX O0'€KTIB /1J1s 33/1a4 CUHTE3Y, PEKOHCTPYKIi i aHani3y ix popmu. Mogesnb n1o6yLoBaHO Ha
OCHOBI JUCKPETHUX JaHUX NIPO 00'€KT, SKMMH, HAIIPUKJIAJ, € PAaCTPOBi 306pakeHHs1 ab0 1aHi 3 TPOCTOPOBUX
ckanepiB. Ha BigmiHy Bif oziOHNX BOKCEIbHUX MOJesIell, MaTpUYHi MOJiesli ONKMCYIOTh He 00'eM, a TIOBEepPxHi
00'eKTiB i 30epiraiouu rnepeBajy BOKCEJIbHUX MOJieJieil, TaKi sIK IPOCTOTa i peryJspHiCTb CTPYKTYPH, YCYyBalOTh
BJIACTMBY iM HaZIMipHiCTb. ¥ POoOOTi I0Ka3aHo, 110, 36epiratoun iHpopmaliiio npo Gopmy, JOCTATHIO 1151 Bizyasisallii
00'eKTa, MaTPUYHA MOZEJIb MOXKE 3aliMaTU B 4-8 pa3iB MEHIIMI 00'eM IaM'ATi IIOPIiBHSHO 3 BOKCEJILHOIO
(mopiBHSIHHS TpoBOAMJIOCS 17151 Mopeselt y popmarti VOX nakera MagicaVoxel). BctaHOBI€HO YMOBH, 32 SIKHX
MaTpUYHa MOJIEJIb 3aJINIIAE€THCS EKOHOMHIIIOIO 3a BOKCEJIBHY i II0Ka3aHO, 11O 1li YMOBY BUKOHYIOTbCS IS
IPAKTUYHO 3HAYMMUX BUINAJKIB. Y ITpolieci BUKOHAHHS poOOTU BIeplle OTPUMAHO TaKi HayKOBi pe3ysibTaTu. Y
IycepTaliiiHill poOOTi 3aITPONIOHOBAHO METOLMKY JOCTYIHUX i HEJOPOTUX TEXHOJIOTIH (POPMYBAaHHS TPUBUMIPHUX
300pa’keHb 6araTooBepXOBUX OYIiBeJb, B SIKill 1151 BU3HAUEHHS BUCOTH OY[IiBJIi BUKOPUCTOBYIOTHCS CYIIyTHUKOBI
3HIMKM HaJJBUCOKOI IIPOCTOPOBOI pO31iJIbHOI 31aTHOCTI. Y IucepTaliliHiil poboTi 6ys10 BUPILIEHO BaXKJIMBY HAyKOBO
- IPAKTUYHY 33/1a4y B 06J1aCTi 3MEHIIEHHS HAMipHOCTi TPUBUMIPHUX 306pa’keHb - 3a[IPOIIOHOBAHO AUCKPETHY
MaTpUYHY MOJeJIb [IpeJICTaBIeHHS IPOCTOPOBUX O0'EKTIB, sIKa O3BOJISIE iICTOTHO 3MEHIINTH PO3Mip ¢aiiiBs, 1m0
nepenarThes M0 KaHajax 3B'3Ky. TakoK pe3yJbTaToOM MPEeICTaBIeHOi po60TH € 106yJ0BaHa MaTPUYHA MOJETIb,
sIKa, TaKOX SIK i iCHyI04i BOKCEJIbHI MOJIeJli, [PYHTYIOUMCh Ha AUCKPETHOCTI BUXIIHUX JAHUX IIPO O0’eKT, HA BiTMiHY
BiJl OCTaHHIX, BpaXxOBYe€ TiIbKU ()OPMY ITOBEPXHi IPOCTOPOBOTO Tijla i TUM CaMUM yCyBa€ HaJMipHiCTb, IOB'I3aHy 3
HeoOXifHicTIo 36epiranHs iHpopMallii mpo 06’em o6’ekta. [TOpiBHSIHHS 3aNIPONIOHOBAHOI MATPUYHOI MOJIETi AJ1s1
IIpe/ICTaBJIeHHS TUX [IPOCTOPOBUX 00 €KTIB, 10 ¥ BOKCceJbHI Mozei y popmaTi VOX, BUKOPUCTOBYBAaHOMY B MaKeTi
MagicaVoxel, nigTBepaxye ixHI0O €EKOHOMIUHICTb. 3aJ1€5KHO Bifi KOHKpPeTHOI popmu, [IM Bumarae o6'eMy nam’sri,
kUil B 4-8 pasiB MeH1e, HixX 11 BM. [Jo o6MesxeHb 3aIIpOIIOHOBAHOI MOIeJTi HaJIeXKUTh BifICyTHICTh BpaXyBaHHS
IIPO30POCTI, O JOJIAETHCS Y BOKCEJIbHUX MOJEJISX HIJISIXOM BUKOPUCTAHHS BOKCEJIEH Pi3HOI ONITUYHOI LIiIBHOCTI.
JlaHe NMMTaHHY OTPeOye ONMpaLlOBAaHHS B IOAAJIBIINX JOCIIIKEHHSIX. Y pe3yJbTaTi, OHUM i3 HallpSIMKiB MaliOyTHIX
TOCJIiIPKEHD € 3HaXO[KeHHs €(PEeKTUBHOrO N1epEeTBOPEHHSI MATPUYHOI MOZeJi B onuc GOpMU Ha MifcTasi rpadidyHUX
IIPUMITHBIB Cy4acHUX CUCTEM MOJIeJIloBaHH (Hanpukiaz, Blender) abo 6i6sioTek Bizyasnisalii (Hanpukiaz,
OpenGL). Kpim Toro, BUB4YEHHS BUMAraloTh IEPCIEKTUBY BUKOPUCTAHHS 3allponoHoBaHoi JIMM y nopartkax, 1o
BHMKOPHUCTOBYIOTh aHaJIi3 IOBEPXHi 06’€KTIB /1718 iXHbOI pEeKOHCTPYKII Ta ineHTudikarii.

2. Today, one of the key areas of research in the field of telecommunications is the task of compressing
multidimensional data sets to ensure their efficient transmission over communication channels that have limited
bandwidth. To solve this problem, it is necessary to develop highly effective methods and algorithms for reducing
the redundancy of multidimensional data arrays transmitted over communication channels. The dissertation work
is devoted to the decision of an important and actual question in the field of modern telecommunication systems -
to development of a technique, mathematical models and effective technologies of formation and reduction of
redundancy of the three-dimensional images which are transferred on communication channels. In the
dissertation the important scientific and practical problem in is solved branches of modeling - The discrete matrix
model of representation of spatial objects for problems of synthesis, reconstruction and the analysis of their form
is offered. The model is based on discrete data about the object which, for example, are raster images or readings
of spatial scanners. In contrast to such voxel models, matrix models do not describe the volume but the surface of
objects, and while maintaining the advantages of voxel models, such as simplicity and regularity of structure,
eliminate their inherent redundancy. It is shown that by storing information about the form sufficient for object
visualization, the matrix model can occupy 4-8 times less memory compared to voxel (the comparison was made
for models in the VOX format of the MagicaVoxel package). The conditions under which the matrix model remains
more economical than the voxel model is established, and it is shown that these conditions are fulfilled for
practically significant cases. In the process of performing the work for the first time the following scientific results
were obtained. In the dissertation work the technique of accessible and inexpensive technologies of formation of
three-dimensional images of multistory buildings in which for definition of height of the building is offered, ultra-



high spatial resolution satellite images are used. In the dissertation work the important scientific and practical
problem in the field of reduction of redundancy of three-dimensional images was solved - the discrete matrix
model of representation of spatial objects which allows to reduce the size of the files transferred on
communication channels is offered. Also, the result of the presented work is a matrix model, which, as well as
existing voxel models, based on the discreteness of the original data about the object and their simplicity, in
contrast to the latter, takes into account only the surface shape of the spatial body and thus eliminates
redundancy. associated with the need to store information about the volume of the object. Comparison of the
proposed matrix model to represent those spatial objects as voxel models in VOX format used in the MagicaVoxel
package, confirms their cost-effectiveness Depending on the specific form, DM requires a memory volume that is
4-8 times less than for VM. The limitations of the proposed model include the lack of accounting for transparency,
which is overcome in voxel models by using voxels of different optical densities. This issue needs to be addressed
in further research. As a result, one of the areas of future research is to find an effective transformation of the
matrix model into a description of the form based on graphical primitives of modern modeling systems (by the
way, Blender) or visualization libraries (by the way, OpenGL). In addition, the studies require the prospects of using
the proposed DMM in applications that use the analysis of the surface of objects for their reconstruction and
identification.
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