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This thesis presents a set of geometrical and visual techniques developed to represent
and visualize deformable bodies in computer graphics applications, such as games,
virtual and augmented reality simulators, computer generated movies and so on. The
goal is to develop novel methods that are not themselves physically-based, but can be
used along with other, already well-developed physically-based methods to complement
them, both reducing the calculation costs and ensuring correctness of the graphical
appearance of the visualized objects. Geometric deformations based on radial-based
functions are used to change shapes of the objects, representing either a complete set
of deformations from the rest shape, or a set of small additional deformations after
bigger, physically-based deformations were applied. Compared to physically-based
techniques, purely geometrical methods have a big advantage of being much faster,
often allowing real-time update rates where physically-based methods do not.
Geometrical techniques, however, also have a disadvantage of producing less
realistically looking results. To improve that, several directions are explored in this
thesis. First, limiting the cases to those where geometrical methods can still produce
good results: although not general, this still covers a lot of practically important cases.
Second, using additional visualization techniques both to detect and to fix unrealistic
artefacts. Third, combining these geometrical and visual techniques to simple
physically-based techniques that do not take long to compute. Performance of the
proposed techniques is evaluated by two major case studies: evolutionary optimization

of jellyfish swimming parameters and resolving cloth interference for dressed human

figures.
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