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Fig. 1 Representation of an open region with BSP tree
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Table 2 Experimentzal results

F2 TRER
ISPN® IMPN® MBSP® SBSP® 3SPN®  DCSP® Total®  Tiling®(s) Merge®(s) Shedow®(s) TR®(s)
255 6 5 477 5481 75 5 556 0. 00 . 0,06 0.16 0. 22
255 48 B0 477 5 491 859 6 150 0. 00 0. 06 0. 90 0,84
255 18 60 477 5461 801 8 292 0.90 0,05 0.98 0. 96
345 18 80 477 5461 1 691 7 182 0. 00 0. 06 2. 96 2.41
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Fig.4 Dynamic scene Fig. 5 Dynamic scene after rotation of the axis
(The coordinate axis in the middle is the moving object)
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Fig. 6 Wire frame 1 Fig. 7 Wire {rame 2
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Table 3 Results for comparison

F3 HEHER
Input polygons® Lights® Fragments® Time for shadow Producing®(s)
27 1 49 0.23
258 1 723 4.15
1 026 1 3 345 25. 44
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A Rcal-Time Algorithm of 3-D Shadow Generation for Point Light Sources

LIU Lie-ming' WU En-hua'**

W Laboratory of Computer Science Institute of Software The Chinese Academy of Sciences  Beljing  100080)

t(Facuity of Science and Technology University of Macao  Macan)

Abstract Shadow generation plays an impartant role in realistic image synthesis, but with the old algo-
rithms, generation of shadows is quite time-consuming and can’t be used in a real-time interactive environment.
The authors present a new method to produce the real-time shadews for the point light sources in this paper.
The algorithm takes advantage of the fact that in many cases, only 2 small number of polygons in the complex
virtual environment change their shape relative to the lights resulting in & corresponding change to the shadow
calculation while most of the polygons remain static relative to the lights. So it is possible to process the static
and dynamic objects separately and thus make the number of polygons to be caleulated as less as possible. The
main idez is to prepocess the static scene with “Tiling” method and decide the precise shadow-relative sets, and
then use SVBSP method to calculate the dynamic shadows. All the algorithms in this paper are realized in
C++, and run on the microcomputer platform of Intel Pentium I 400. The experimental results are
satisfactory.

Key words BSP tree, shadow volume BSP tree, tiling, shadow generation, virtual reelity, realistic graphics.
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