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(A) Fast rendeaing techniques for complex
scenes

Image-based rendering exploits frame
coherence to render a complex scene with cached
images. Owr method wmiformly divides a scene
mto  x-z-axis-aligned cells, with which
integer-based view-culling and visibility sorting
can be easily performed. The projected size of
a cell and its geometric complexity are used to
determine if the image of the cell's geometry
should be cached. Since the visibility order i
available , the rendering resource c an be allocated
according to the distance from the cells to the
viewer. By that, more realistic mmage and a
steady frame rate can be obtamned. Moreover,
we apply adaptive hierarchical space subdivision
such that the cell size can be adjusted according
to its distance to the viewer and, in consequence,
the total cache size can be rechuced.

(B) Shadow computation for dynamic

Environments

In dynamic environments, shadows not only
improve the Image quality of the scene, but also
enhance the perception of spatial relationships.
In this thesis, we purpose an object-based hard
shadow computation method for dynamic
environments. Fist, we attempt to find the
contowr (silhouette), called effective shadowing
contowr (abbreviate ESC), for each object and
each point light source. The shadow volumes are
constructed by the effective shadowing contours.
Next, we find occlusion relationships between
objects m the scene by some methods similar to
shadow tiling algorithm and painter’s algorithm
Fmally, we wuse stencil buffer to generate
shadows. Moreover, we pupose speed-up
methods for dynamic environments, such as local
update of scene change, nommal mask for
light-face/back-face testing, frame coherence
exploration for ESC computation, and occlusion
culling for reducing the mumber of the polygons
needed for shadow computation. According to
our experiments, the stencil buffer based method
is more efficient than shadow vohmme binary



space partition tree (SVBSP tree) based
algorithm. We also compare three stencil buffer
based methods, and ty to conchude with a
suitable architecture for shadow computations. .
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