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Efficient Point-based Rendering Method for Huge 3D Models
using Sequential Point Clusters

Yasuhide OKAMOTOT, Shuntaro YAMAZAKI, and Katsushi IKEUCHI

1 Information Science and Technology , University of Tokyo Komaba 4-6-1, Meguro-ku, Tokyo, 153-8505 Japan
E-mail: tokamoto@cvl.iis.u-tokyo.ac.jp

Abstract Advancement in modeling technologies has enabled us to obtain 3D models composed of an extremely large
number of polygons. Unfortunately, however, the conventional polygon-based O rendering method is not rapid enough
for rendering such models interactively. In this paper, we propose a system for effectively rendering such models based
on using the Point-Based Rendering technique that considers multi-resolution representations. Our system adopts the data
structure, referred to as Sequential Point Trees, realizes the multi-resolution representations and the hardware accelerating
rendering. In addition, we present the extension to Sequential Point Clusters, which is accomplished by using positional
clustering, which can reduce the amount of data transfer. We have verified the efficiency of our proposed algorithms by
rendering models O with over ten million polygons. And we have searched the best level of clustering, and demonstrated
the superiority of clustering over other methods.

Key words point-based rendering, multiresolution, graphics processing unit(GPU)
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Fig.1 Sequentialization of a hierarchy structure
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Fig.2 The prunning of positional clustering. The row of bars means the

list of points, and yellow bars is rest points after prunning.
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Fig.3 Hierarchical splitting.
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Fig.6 The performance to the size of the input model (proposed method,
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Model name happy buddha kyo

Number of polygons 1,087,716 9,162,909
Preprocessing time (sec) 42.8 201.0
Rendering speed (fps) 19.7 145

Model name towers 3towers
Number of polygons 13939070 18132893
Preprocessing time (sec) 377.2 4715
Rendering speed (fps) 15.0 10.0
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Fig.5 Rendering result and performance
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