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Optimal Light Placement
Based on the Profiles of Intensity Histgrams

KENDAI FURUKAWAL®)  Naovya OuTAZP)  SHIGEO TAKAHASHIIH®)

Abstract: The evolution of computer graphics hardware makes it practical to render very complex objects
or scenes. This increases the demand to automatically determine the optimal light positions that yield high
visibility of the objects or scenes. Several methods have been proposed for this purpose, where the light
positions are determined so as to maximize the entropy of intensity distribution of the rendered image.
However, it is observed that these methods do not provide good results for some specific cases where the
rendered image contains unnecessary shades and highlights over the target 3D object. In order to alleviate
this problem, we propose in this report a new method that takes into account not only the entropy, but also
the profile of the intensity distribution. By experiments, we show that our method generates better results
in many cases through the comparison between the images rendered by the conventional and our methods.
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Fig. 1 An example of two histograms having the same entropy.
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3. Illumination Entropy
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Fig. 2 Rendered images and their intensity histograms. The

illumination entropy values are 0.876 for (a) and 0.885
for (b), and (b) is regarded as the better image by the

traditional method.
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Fig. 3 Changes in shape of the histogram by merging adjacent

bins. (a) and (b) correspond to the histograms in (a)

and (b) in Fig. 2, respectively.
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Fig. 4 Changes in entropy by bin merging. (a) and (b) corre-

spond to (a) and (b) in Fig. 3, respectively.
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Fig. 5 Changes in entropy by smoothing by Gaussian filter.

(a) and (b) correspond to (a) and (b) in Fig. 2, respec-
tively.
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Fig. 6 Changes in entropy by smoothing by Gaussian filter.
(a) and (b) correspond to (a) and (b) in Fig. 5, respec-
tively.
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Fig. 7 Automatic computation of weightings o and 5. The
horizontal axis is for v, and the vertical for v2. (a) and

(b) are before and after conversion, respectively.
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Fig. 8 Rendered images with optimal illuminations.
(a) Proposed method 1, (b) Proposed method 2, and (c¢) Conventional method.
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