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APPROXIMATION OF THE SURFACE BY PIECEWISE SMOOTH

SPHERE FRAGMENTS
The problems of computer graphics are connected with approximation of surface. To solve such kind of problem, the approximation with polygonal models and their various modifications generated by the subdivision methods is used. Another important element of computer graphics is the method of radiosity. Radiosity is a method of rendering based on a detailed analysis of light reflections off diffuse surfaces. The images that result from a radiosity renderer are characterized by soft gradual shadows. Radiosity is typically used to render images and can achieve extremely photo-realistic results for scenes that are comprised of diffuse reflecting surfaces. The Gouraud and the Phong lighting model are very commonly used in computer graphics today. The radiosity method focuses on the construction of the normal vector to the approximation surface describing the given body. This is due primarily to the construction of light reflection off the given surface. Since the most successful and popular method of describing surfaces is polygonal surface, in order to give a natural look to the objects described with polygons, different smoothing methods are used, such as Gouraud shading, Phong shading etc. The use of more complex structures, such as Coons patches or two-dimensional splines, leads to the construction of rather complicated algorithms for constructing the normal vector which often boil down to using polygons again. Therefore, the task of constructing an approximation model to calculate the normal vector quickly at any point is an important task. The surface allowing to get its normal vector quickly is a sphere. However, approximation of the surface areas with the fragments is of interest only in the case when the resulting surface is not only continuous but also piecewise smooth, which is a rather complicated task. 

This paper offers one of the possible approximations of a convex surfaces with fragments of the spheres which form a piecewise smooth surface. The obtained results are based on using a support function for approximation of convex surfaces.
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 is an interior point of the set T. The boundary 
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 is called a convex surface without boundary in space 
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 (or just a convex surface, if it does not cause confusion).
Let 
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 be a sphere with the center at the coordinate origin and the radius R, and let 
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 be a unit ball at 
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. From now on we assume that the coordinate origin is an interior point of a body bounded by a convex surface. This condition does not restrict the generality of the construction.
Definition 2. The plane (hyperplane) 
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 is true. Hereinafter 
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 is the scalar product of the elements 
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Definition 3. A support function 
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 is called a scalar function which is defined as the distance from the coordinate origin to the reference plane on the surface 
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 be the gradient of the 
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 be the value of the Laplace operator of the function 
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Consider the surface 
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In [1, 2] it is shown that if there is some (natural) condition for the function  
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 is a convex (strictly convex) surface, and the support function of this surface is equal to 
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), and, moreover, any smooth strictly convex surface can be represented as (1).
In case when n = 3, the equation (1) can be rewritten differently (in geography coordinates). 
Theorem 1. If for any value of  
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 the support function looks as follows:
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then
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Description of the surface (1) make approximation of convex surfaces possible. Let's consider the problem of approximation (by the uniform metrics) for the function 
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 (on the sphere 
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 or in the area that includes the sphere) by smooth functions. Then the corresponding convex surface is approximated by convex smooth surfaces comprised of glued pieces which, in case the surface of a sphere is divided into small segments, can be represented as
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If the surface on each elementary portion of the sphere coincides with its fragment, such a surface will be called the spherical spline for the given segmentation.
We introduce a segmentation of the surface of the unit sphere
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Approximating the support function 
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 of the partition 
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and using Theorem 1, we obtain an approximation of the convex surface 
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, coincides with the fragment of a sphere with the radius R and with the center at the point M (x0, y0, z0). Therefore, 
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For any fixed  
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, the support function (4) can be written as
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Note that this description of the surface not only allows us to construct a piecewise-smooth approximation, but also allows us to calculate the normal vector to the surface at each point quickly, which makes it a powerful tool for solving problems of light in computer graphics.
1. Bibliography
2. Лигун А.А. Описание выпуклых кривых и поверхностей: монография / А.А.Лигун, А.А.Шумейко, С.В.Тимченко. – Днепродзержинск: ДГТУ, 2014. – 221 с. 
3.  Ligun, A.A., Timchenko, S.V. and  Shumeiko, A.A. "Geometry of Convex Surfaces", East Journal on Approximation. vol.8, no.3, pp. 15-57, 2002.
PAGE  
4

_1859433940.unknown

_1860473432.unknown

_1860473552.unknown

_1860473814.unknown

_1864570174.unknown

_1860476625.unknown

_1860473564.unknown

_1860473500.unknown

_1860473536.unknown

_1860473490.unknown

_1859436611.unknown

_1859437849.unknown

_1859438108.unknown

_1860473375.unknown

_1859438666.unknown

_1859438021.unknown

_1859436936.unknown

_1859437664.unknown

_1859436455.unknown

_1859436553.unknown

_1859434427.unknown

_1859434693.unknown

_1859434350.unknown

_1859434408.unknown

_1859434014.unknown

_1491163669.unknown

_1491164390.unknown

_1491667904.unknown

_1491667975.unknown

_1492271950.unknown

_1847680568.unknown

_1847680629.unknown

_1491667980.unknown

_1491667966.unknown

_1491667971.unknown

_1491667943.unknown

_1491164592.unknown

_1491667765.unknown

_1491667811.unknown

_1491164790.unknown

_1491164819.unknown

_1491164761.unknown

_1491164522.unknown

_1491164553.unknown

_1491164456.unknown

_1491164302.unknown

_1491164348.unknown

_1491164355.unknown

_1491164130.unknown

_1491164166.unknown

_1491164094.unknown

_1491162012.unknown

_1491163431.unknown

_1491163458.unknown

_1491163403.unknown

_1457116249.unknown

_1491162009.unknown

_1124196034.unknown

_1124196150.unknown

_1063105920.unknown

_1063105844.unknown

