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Using Spatial Clusters to Improve Lightcuts for Illumination Computation

WANG Guang-Wei”?  XIE Guo-Fu? WANG Wen-Cheng”

Y(State Key Laboratory of Computer Science, Chinese Academy of Sciences, Beijing 100190)
2(Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abstract Lightcuts is an efficient rendering algorithm for scenes with many complex lights. In order to approximate
lights by representative lights of some clusters (defined as a cut), lightcuts builds a binary light tree to progressively
cluster the lights. As a result, the number of lights to be processed is reduced during rendering. However, when
dealing with plenty of complex lights, finding cuts in a light tree is still expensive. Therefore some algorithms
exploit image coherence to accelerate cuts computation and achieve good performance. This paper proposes an
algorithm that exploits spatial coherence to reduce the search cost of cuts. The proposed method clusters geometry
positions by their material and normal. For each cluster, the proposed method first calculates the cut of the
representative point of the cluster, and then uses the cut as the initial to search for the cuts of other points in this
cluster. Experimental results show that the new method can significantly reduce the cost of finding cuts in light tree,
enhance illumination computation and outperform other methods using image coherence, with stable effect on
acceleration. In general, with more lights in a more complex distribution, the new method can achieve more
acceleration.
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