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Description

This internship is situated in the field obmputer graphics. One of the main research topics
in computer graphics is rendering, where a new image is sgizbd from a description of a
three-dimensional scene, including the geometry and tpeaapnce of the objects. Modeling
the geometry of objects can be done using implicit surfaB&W10], and modeling the ap-
pearance of objects is often done usiogse [EMPT02]. The goal of this internship is to explore
exciting new possibilities enabled by combining stateha-art techniques in implicit surfaces
and noise.

Noise is a random and unstructured pattern, the random mueberator of computer graphics
so to speak. Noise is used for efficiently adding rich visugthi to synthetic images. This
is illustrated in Fig. 1.Gabor noise [LLDDOQ9] is a state-of-the-art procedural noise function
based on sparse convolution and the Gabor kernel. Gaba ofiéss a uniqgue combination of
properties not found in other noise functions: accuratetsglecontrol with intuitive parame-
ters for easy texture design, setup-free surface noiseoutitburface parametrization for easy
application on surfaces, and analytical anisotropic filgfor high-quality rendering.

Implicit surfaces [BBCW10] are surfaces defined as contouiso-surfaces of a scalar 3D field
function. This is illustrated in Fig. 2. Implicit surfacesegoopular in both computer animation,
because of their ability to animate topological changes €f@ample, for modeling liquids or
melting objects), and in modeling, because they enable atmmtive approach to assemble
object components.



Figure 1: Modeling the appearance of objects with noiseft(lfenoise pattern is designed by
a user. (Middle) A leather texture is obtained by combining hoise pattern with a
color map. (Right) The leather texture is mapped onto a dyceliy changing implicit
surface. (Figure from [LLDDOQ9].)

Figure 2: Modeling the geometry of objects with implicit &ges. These models were generated
interactively using a new approach to implicit blendingig(ffe from [BBCW10].)

However, texturing implicit surfaces using traditionattiging techniques is challenging, mainly
because computing a texture parametrization of a surfatelianges shape and topology at in-
teractive rates is difficult. Gabor noise does not requirexéute parametrization. This opens
up exciting new possibilities, such as preserving the daspeihie texture while animating the
surface, or blending the texture when blending the geométryhis internship, the successful
candidate will explore these new possibilities.
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analysis)
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