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1. Teopis i CTPYKTypHO-aJATrOPUTMiYHi OCHOBY MOOYIOBY CIIeLiali30BaHUX Bie0-KOMII'IOTEPHUX CTEPEOCKOIIIYHUX

3D cucrem

2. Theory and structural and algorithmic foundations of the construction of specialized video-computer
stereoscopic 3D systems

Pedepar:

1. O6'exTOM IOCTIIKEHHS € ITPOLIECU CTEPEOCKOIIYHOiI 06p0o6KHU Bieo-komm'1oTepHoi 3D-indopmatii. [Ipegmerom
IIOCJIiIKEHHS € CIelliali30BaHi CTePEeOCKOIiYHi Bileo-kKoMI'oTepHi 3D cuctemu i3 KapkacHOIo rpadikoro. MeToro
IOCJIiIKEHD € MMigBUIIECHHS PiBHA IPOLYKTUBHOCTI, pEaJIiICTUYHOCTI Ta aleKBATHOCT] CIIPUMHATTS CKJIAIHUX
KOMOIHOBaHUX CTEPEO300PaKEHD IIPY MOOYAOBI CIlelljali30BaHUX Bifle0-KOMII'IOTepHUX 3D cucTtem 3a paxyHOK
PO3POOKU TEOPETUYHOTO 6A3UCY Ta CTPYKTYPHO-AITOPUTMIYHUX OCHOB POPMYBAHHS i aHAIi3y KAPKACHUX i
HaTypHO-KapKaCHUX CTEPEe0300pakeHb. 3aCTOCOBYBaINCS: METOIM aHAJliTUYHOI reoMeTpii, JiHilHOi anre6pu,
[IepCIeKTUBHOI FeoMeTpii, cTepeockonii, MalMHHOI rpadiky, Teopisl 4uCes i YUCETbHUX METOMIB; METOAU
IuepeHLiaTbHOro i iHTerpajbHOrO YUCJIEHHS, TEOPisl CUCTEM anre6paidyHUX PiBHSIHb, TEMJIOPOBCKI IEPETBOPEHHS

I'.€. TlyxoBa, 6ysneBa anrebpa, MalIMHHA apu@MeTHKa B 3aJIMIIKOBUX KjlacaxX, KOMIT'IOTEpPHE MOJIeJII0BaHHS Ta



crepeoMoienoBaHHs. TeopeTnyHi i NpakTU4Hi pe3ysbTatu. Briepuie: 1) Po3po6seHo "onepaTopHUil METO[,
CTEPEONEPETBOPEHD" 1J1S1 IOCTIHOTO, 3MIHHOTO Ta 3X IOBOPOTHUX PAKypPCiB CIIOCTEPEXKEHHS], & TAKOXK — JJI51
IIOCTIITHOTO PaKypCy CIIOCTEPEXKEHHS B CUCTEMAX, 110 MIiCTSITb IIJIOCKE J3€PKaJjo, sIKWil BCTAHOBJIIOE B3A€EMHO-
3BOPOTHUM 3B'A30K MiX 3D i cTepeokoopanHaTaMy, 10 AO3BOJIMIIO BUPILIATA KOPECIIOHOEHTCHKY 3a1ay4y, i
1po6seMy KpaioBoro crepeoedeKTy 11 KapKacHux rpadivHux crepeo3obpaxeHs. 2) Po3pobieHo maTeMaTuyHi
MogeJii HOBUX rpadiuyHux cTepeolnpolenyp AJ1s1 KapKacHUX KOHCTPYKLiil. 3) Ha 6a3i Teopii crepeornepeTBopeHb
IIOCTaBJIEHI i BUPIillIeHi 3a7a4i aHas1i3y TeOMETPUYHHUX CIIOTBOPEHD,sIKi 0OYMOBJIEH] iHIIIM 6a31COM 1/ab0 paKypcoM
CIIOCTEPEKEHHS 118 Pi3HUX cTepeocucTeM. 4) PO3po6sieHO CTPYKTypHO-aJITOPUTMi4HI OCHOBYU NOOYIOBU
CTEpPEeOCKOIIYHOTO TeJIeBi3iTHO-00YNCIII0BAJIbHOTO KOMILIEKCY i METO, HAaTypHO-KOMII'IOTEPHOTO rpadivHoro
KapKacHOTO CTEPEOMOIE/IIOBaHHS, SKUI peasi3oBaHMil Ha OCHOBI 1IbOTO KOMILIEKCY. HaykoBa HOBM3HA OTPUMAaHUX
PEe3yJIbTaTiB MOJISITa€ Y PO3BUTKY TEOPii i CTPYKTypHO-aJIrOPUTMIYHUX OCHOB IOOYI0BU CIIELiali30BaHUX
BUCOKOIIPOAYKTUBHUX PEaiCTUYHUX BiZJ€O-KOMII'FOTEPHUX CTEPEOCKOIIYHUX 3D crucTeM, 110 BOJIOIIIOTh
MOJKJIMBOCTSIMU 17151 M BULIIEHHS PiBHA i IIBUIKOCTI aJIeKBaTHOTO CIIPUIHATTS CKJIAIHUMX KaPKACHUX i HATYPHO-
KapKaCHUX CTEPe0300paskeHb; i BU3HAYAETHCS PSIIOM IOJIOKEHB, O [esSKUX 3 HUX CKazaHo Bulle. [TpakTuyHe
3HAYEHHS] OTPUMAHUX PE3YJIbTATIB [10OJISITA€ B TOMY, L]0 HA OCHOBI OTPMMAHUX TEOPETUYHUX [TOJI0KEHb PO3POOIEHO
P4, BUCOKOIIPOOYKTUBHUX CTEPEOCKOMIYHUX CIeliani3oBaHuX 3D KOMIJIEKCIB Ta CUCTEM, 10 XapaKTePU3YIOTbCS
BHACOKVM PiBHEM PEaJIiICTUYHOCTI Ta aJJ€KBATHOCTI CIIPUMHATTS CKJIAJHOI KAPKACHOI i HATYPHO-KapPKaCHOI
iHgopmauii. PesysbTaTi [UcepTaniiHoi po60oTH 6ysM BIPOBaAKeHi Ha psiai nignpuemcts (UHIIXM, Cnegatom).
Cdepa BukopucTaHHs - eHepreTrka, ¢isuka, asianis, 0600poHa, MeIULIMHA Ta iHIII.

2. The object of the research is the processes of stereoscopic processing of video-computer 3D-information. The
subject of the research is the specialized stereoscopic video-computer 3D systems with skeleton graphics. The aim
of the research is to increase the level of productivity, realism and adequacy of the perception of complex
composite stereo images during the construction of specialized video-computer 3D systems at the expense of the
development of the theoretical basis and structural and algorithmic foundations for the formation and analysis of
frame and solid-frame stereo images. Applied: methods of analytic geometry, linear algebra, perspective geometry,
stereoscopy, machine graphics, number theory and numerical methods; Methods of differential and integral
calculus, theory of systems of algebraic equations, Taylor transforms G. E. Puhov, boolean algebra, machine
arithmetic in residual classes, computer simulation and stereomodelling. Theoretical and practical results. For the
first time: 1) "Operator method of stereo transformations” for the constant, variable and 3 rotary angles
observation, as well as for the constant observation angle in systems containing a flat mirror that establishes a
reciprocal feedback between 3D and stereo coordinates, which allowed to solve the correspondence problem, and
the problem of the boundary stereo effect for frame graphic stereos. 2) The mathematical models of new graphic
stereoprocesses for frame structures are developed. 3) Based on the theory of stereo transitions, problems of
geometric distortion analysis, which are caused by another basis and / or observation angle for different
stereosystems, are solved and solved. 4) Structural-algorithmic bases for the construction of a stereoscopic
television-computing complex and a method of computer-aided graphic frame-based stereomodelling, which is
implemented on the basis of this complex, are developed. The scientific novelty of the results obtained is the
development of the theory and structural and algorithmic foundations for the construction of specialized high-
performance realistic video-computer stereoscopic 3D systems that have the ability to increase the level and
speed of adequate perception of complex frame and solid-frame stereo images; and is determined by a number of
provisions, some of which are said above. The practical significance of the obtained results is that on the basis of
the obtained theoretical positions a number of high-performance stereoscopic specialized 3D complexes and
systems, characterized by a high level of realism and adequacy of the perception of complex frame and frame-
frame information, have been developed. The results of the dissertation work were introduced at a number of
enterprises (TSNIIHM, Spetsatom). Sphere of use - energy, physics, aviation, defense, medicine and others.
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