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Summary 
 
The course contains a brief survey of various classical geometries and their applications in surface 
modeling. 
Main topics: 

1. Fundamentals of affine and projective geometry. Linear primitives, polygons and 
polyhedrons. Transformations in plane and space. Rotations in space and quaternions. 

2. Elements of computational geometry: convexity, convex hull, Voronoi diagrams and 
Delaunay triangulations. 

3. Curves and surfaces: their implicit and parametric equations. Primitive surfaces. Bezier curves 
and surfaces. Spherical Bezier curves and rational parameterization of spheres. 

4. Dupin cyclides as generalization of natural primitive surfaces. Parametrization of Dupin 
cyclides using quaternionic-Bezier formulas and their implicitization. 

5. Geometric algebra as the generalization of quaternions. The conformal model of Euclidean 
and pseudo-Euclidean geometry. Spherical Voronoi diagrams in space and their applications 
for simulation of surfaces and channels in biomolecules. 

 
Doctoral project: to model surfaces with certain properties using suitable classical geometry methods. 
 
Main literature  
1. D. Marsh, Applied Geometry for Computer Graphics and CAD, Springer, 2005. 
2. G. Farin, Curves and Surfaces for CAGD. A Practical Guide, Academic Press, 1995 
3. C. Doran, Geometric algebra 2015, http://geometry.mrao.cam.ac.uk/2015/10/geometric-algebra-
2015/ 
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