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In his thesis, the candidate deals with one of the remaining large problems in image
synthesis: efficient, reliable and unbiased rendering of scenes that contain materials
with arbitrary surface and light source characteristics. At the beginning of the thesis, he
provides a state of the art introduction to the general topic area. Based on this assess-
ment, he selects one particular class of image synthesis algorithm for improvement and
further research: two-pass techniques which guide the actual image synthesis with in-
formation obtained from an earlier photon tracing pass. In such a photon tracing pass,
light transport from the light sources into the scene is simulated, and the interaction of
the simulated "photons" with the scene is recorded in a so-called photon map. This type
of approach has been known for a long time, but in its classical form as it was presented
by its original inventor, it suffers from a number of issues, such as the problem that it
cannot easily deal with surfaces with arbitrary reflectance characteristics. Also, there
are significant accuracy and performance issues, since the final image synthesis step
has to query the information contained in this photon map, which is a costly operation
that potentially has to be performed very often.

The technique presented in this thesis is a new variation on the theme of how to com-
bine the image synthesis step with the results of the photon tracing pass. It takes its in-
spiration from bi-directional path tracing, another rendering technique that has been
known for a long time, and that also suffers from inherent performance problems. Clas-
sical bi-directional path tracing wastes significant effort by re-casting new light paths
for each camera path that is cast, but at least in the formulation by Veach et al., it pro-
vides a framework for multiple importance weighting that is crucial for properly com-
bining the multiple stochastic estimates of radiance that are present in such an algo-
rithm. In this thesis, the candidate develops a technique which enables him to use the
information contained in the photon map in the same way as the light path information
in a classical bi-directional path tracer is used. This allows him to get the best of both
worlds, so to speak: for a given camera path vertex, he uses pertinent local information
from a prior photon tracing pass (as opposed to arbitrary light paths cast into unrelated
areas of the scene, as with classical photon tracing), but he is still able to appropriately
weigh the components of the photon map contents so no energy is counted twice.

The presented work is a solid research result, and even though some issues remain to
be worked out with the technique, it is to be expected that these results will be pub-
lished at an international venue. Therefore, the thesis can only be recommended for ac-
ceptance!
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