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GPU-Based Texture Encoding and Real-Time Rendering
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Abstract In photorealistic rendering, multiple high-resolution texture images are needed to add
details to the scene, which makes the limited texture memory exhausted soon. This paper propo-
ses a novel encoding algorithm for texture image — incremental texture encoding algorithm, for
which the compressed textures are decompressed and rendered in real-time by programmable
graphics hardware. This method gradually fills in the codebook by dynamically adding in the ele-
ments when the current codebook can not encode the region of the image being processed. In this
way, the method can not only produces high compression ratio for texture images with self-simi-
larity, but also encode the image sequences in a stream-like manner due to the property of dynam-
ically updating the codebook. Experimental results show that the method is effective and efficient

in encoding and rendering still/animated textures.
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Background

This research is supported by the National Natural Sci-
ence Foundation Project " The Virtual Simulation of Forests
Based on the Dynamic Growing Models" (No. 60403046) and
the National Natural Science Foundation Project "lLocal Wave
Analysis and Application on Discrete Geometric Signal"
(No. 60673063). The first project focuses on building the
complete forests model based on the gaps and the dynamic
growing models of the trees in forests. The second project is
to study the application of newly developed theory and tech-
niques in local wave analysis to geometric signal processing.

The objective of this research is to solve the conflict be-
tween the limited cache size of graphic hardware and the re-
quirement of larger scale texture which increase the richness
of the scene as well as the demand on memory size. Texture
and texture mapping play significant roles in computer graph-
ics to add visual richness without increasing scene geometric
Most hardware provides dedicated

complexity. graphics

memory cache to store textures for real-time texturing.
However, the cache is limited in size and easily filled by
high-resolution or large-sized texture images, necessitating
the highly efficient compression and on-the-fly decompres-
sion of texture. Beers et al. proposes to compress texture im-
age using Vector Quantization. This approach achieves high
compression rate with acceptable visual quality loss. S3TC is
another remarkable compression strategy widely used in
graphics hardware community. However, these approaches
did not take into the special characters of textures pictures,
which resemble itself like fractural. Since texture mapping is
widely used in computer graphics, it is necessary to develop
special approach to handle this problem by utilizing the newly
developed function of computer hardware. To our knowl-
edge, this paper is the first paper to address this problem.
The results show that the proposed method is effective and

efficient in encoding and rendering still/animated textures.



