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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. Komn'toTepHe MOJIe/IIOBaHHS C(PepUYHMX 00'€KTIiB IM3aliHy Ha ePCIEeKTUBHUX 300paKEHHSIX 32 JIiHisIMU 00puUcy.

2. Computer graphic form shaping of spherical objects in design based on the perspective contour line.

Pedepar:

1. Incepranis Ha 30006YTTsI HAYKOBOTO CTYIE€HS KaHJMaTa TEXHIYHUX HayK 3a creuianpHicTio 05.01.03 - TexHiuHa
ecreTuka. - KuiBcbkuil HallioHaIbHUI YHiBepcUTeT OYAiBHULITBA i apxiTeKTypu, M. KuiB, Ykpaina, 2015. Jucepratiito
IIPUCBSIYEHO PO3POOLi METOAUKMU KOMIT'IOTEPHOTO rpadiuHOro popMOyTBOPEHHS C(HepUYHUX 00'€KTiB IMU3aliHy Ta
apXiTeKTypu Ha OCHOBI ITepCIeKTHBHOI JliHii 06purcy. Po3po6sieH0 0CHOBHI KOHCTPYKTUBHI CIIOCOOM MOJIEJIIOBaHHS
cepryHoi NoBepxHi rpadiyHUM 3aBJAHHSIM Ha [IEePCIEKTUBHOMY 300pa’KE€HH] €J1eMEHTIB ii IepcreKTUBHOI JiHii
o6pucy. CTBOPEHO reoMeTprU4Hi Mogeli GOPMOYTBOPEHHS C(pepU Ta MaTeMAaTUYHUI anapar AJ1s ix Oucy.
3anpornoHOBaHoO CIOCib MozeoBaHHS cepy 3aBIaHHSIM €JIEMEHTIB BUBHAUHMKA eJIIICY 4K ii IepCrneKTUBHOI JTiHii
o6pucy. Po3po6sieHO KOHCTPYKTUBHI CII0CO0U BUJiIJIEHHS BifiCiKy cepu CiuHOIO MJIOIMHOI0 rpadiyHUM 3aBJlaHHIM
€JIEMEHTIB ii BUBHaYHMKA Ha [I€PCIIEKTUBHOMY 300pakeHHi. PO3ryIgHyTO IIpolec BUAiNIEHHS BiiCiKy chepu
TPUBUMIPHUM TPACyBaHHSM Or0 06pUCY Ha MEPCIEKTUBHOMY 300paskeHHi. [IpefcTaBieHo TeXHOIOTi0

MOJIeJIIOBaHHS CPepUYHNX TIOBEPXOHD i3 JIEKIJIbKOX TOYOK 30py. PeasnizoBaHuil psip, criocobis i anroputmis Ha



MIPUKIaAAaX MOXJIMBOTO BUKOPUCTaHHS 3alIPOIIOHOBAHOI TEXHOJIOTII /17151 MOZIEJIIOBaHHS CPepUYHUX 00'€KTIiB
Iu3ariny. KimoyoBi cjioBa: TpuBUMipHE KOMIT'IOTEPHE NPOEKTYyBaHHS, chepUuyHi I0BEPXHi, IepCreKTuBa, KOHTYP,

00puc, 30pOoBe CIIPUMHSTTS, FTEOMETPUYHE MOJEJIIOBAHHS.

2. Dissertational research addresses a development of new methods for the computer graphic shape forming of
spherical objects in design and architecture based on the perspective contour line. It is shown that contour and
silhouette are essential characteristics of an object providing information about it in visual perception, fine art,
geometry and design. It is noted that aforementioned characteristics should be considered in designing software
for 3D modeling. Literature is reviewed for the possible implementation of perspective images in the shape
forming procedure. Method for the object modeling based on its contour line on perspective images is formulated.
Here the contour line is defined as a line on the projection plane which occludes a perspective image of some
object. Including perspective contour line in the determinant of the shape being formed allows a user to model
objects and the spatial scene itself in such a way that yields a desired appearance of the objects from the specified
location of the viewer. This proposition is a basis for the described method. Shape forming methods for a sphere
applied in various software packages are evaluated. Their analysis reveals that none of them allows a modeling of
spherical objects derived from their perspective contour lines. It is further shown that spherical objects and their
segments are often utilized as a shape-forming basis in the architecture and design. Numerous international
exhibitions of design in recent years prove this notion. New methods for the graphic shape forming of spherical
objects derived from their contour lines on perspective images are proposed. Formalism for specifying initial
conditions of the project is developed. These initial conditions affect a spatial orientation of the perspective
contour line of a sphere. Major approaches for the shape forming of the sphere utilizing elements of its perspective
contour line are developed. Such elements may include points, incidental contour lines and their tangential lines as
well as their combination. There proposed new method for the computer modeling of the sphere by graphic
definition of the ellipse determinant elements as sphere's perspective contour line. Geometric models based on
the proposed techniques are formulated. Methods for the selection of segments by plane through the graphic
definition of its determinant elements on the perspective image of the spherical surface are developed. It is found
that through the positioning of the prescribed set of points on the perspective image a user can define an
intersecting line of sphere in space. Recognition of a segment of the arbitrary shaped sphere via 3-d tracing of its
contour on the perspective image is considered. A new method for the spherical surface modeling based on two or
more viewpoints is developed. Procedures are considered for the computer modeling of a set of spherical surface
segments on the perspective image from contour lines. Several routines and algorithms are implemented for
possible examples in design where the proposed technique can be used in the modeling of spherical objects.
Keywords: 3D computer design, spherical surface, perspective, contour, contour line, visual perseption, geometric
modeling.
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