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Importance sampling can make a huge difference of the quality of the rendered image. Some
examples can be seen in fig[l] where importance sampling is applied based on the BSDF or the
light sources.

(a) Uniform Light (b) Importance Light (c) Uniform BSDF (d) Importance BSDF

Figure 1: Possible improvement in images when using Importance Sampling. Pictures taken from
PBRT book - a) and b) from [3]; ¢) and d) from [I]. Notice the overall reduction in noise in b) and
the reduction of noise in the shadow of the kangaroo in d)

You have been provided sampling.cpp which can procedurally generate a scene with different
number of samples and different integrators. You can compile sample.cpp on a DICE machine
using the command:

g++ sampling.cpp --std=c+11 -o sampling

You have been provided rendered images in the data folder, which you can use directly, with-
out having to render them again. You can use the code in sampling.cpp in case you want to
generate more images. You have also been provided visualize.py, which calculates the error of
the different sampled images in comparison to the reference image. You can run the Python script
by executing the following command from the terminal:

python3 visualize.py

You can read more about the different pbrt integrators and find more example rendering in
[4] and [B]. In ﬁg you can find rendered sample images with importance sampling based on the
BSDF, on the environment map and multiple importance sampling, and the associated error of the
different integrators used with respect to the reference image.

Explore the following:

1. Evaluate the performance of different integrators, with the different images from fig3| - gen-
erate the same error graph as in figl2] Do you see any difference in the performance? Why
(not)?



2. Why do you exhibit the specific artifacts, when using different integrators?

3. On which parts of the images do you exhibit the biggest differences when using different
integrators?
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Figure 2: Possible improvement in images when using Importance Sampling. Pictures taken from
PBRT book - a) and b) from [3]; ¢) and d) from [I]. Notice the overall reduction in noise in b) and
the reduction of noise in the shadow of the kangaroo in d)
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Figure 3: Explore the effect on importance sampling on those different scenes. An image with a
big number of samples can be used as a reference image to evaluate the accuracy of the different
sampling approaches. a), b) and ¢) were taken from [6]; d) is from [7] [2]
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