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Parallel Radiosity on a Distributed Memory Parallel Computer:
Evaluation of Parallel Form Factor Calculations
and a Static Load Balancing Algorithm

AKIRA UEJIMAt* and KATSUHIRO YAMAZAKI!

Although the radiosity algorithm can generate photo-realistic images due to the global
illumination effects, a large amount of form factor calculations are required. This paper de-
scribes how to parallelize the radiosity algorithm by subdividing hemispheres into multiple
elements and allocating them statically to multiple processors. An enhanced communication
procedure, in which partial hemisphere data on each processor are communicated and com-
plete hemisphere data are prepared on all processors, is proposed. In this procedure, sizes
of communication data are independent of the number of elements. In addition, the load
balance efficiency of our static load balancing algorithm is evaluated. On the distributed
memory parallel computer AP1000+ with 64 processors, the speedup is 20.4 ~ 21.8 (almost
twice compared to our previous method) for benchmark scenes, and 35.0 ~ 40.2 for classroom
scenes. The load balance efficiency is 0.93 ~ 0.96.
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Fig.1 Subdivision of polygons.
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Table 1 Benchmark scenes.
Y=y DV UEEREC | RUTURK | NoFE | LAY M | BR[| P-4 & (MB)
B1 4096 24588 49776 199032 100 5.4
B2 8000 48012 96624 386424 100 10.5
B3 17576 105468 211536 846072 100 23.0
®2 HEDV—v
Table 2 Classroom scenes.
v=v | BRIV Ny T | Zv v | BeEk | -2 8 (kB)
C1 3159 6344 17402 758 642.3
C2 4629 9236 24342 1202 931.2
C3 7592 14941 37127 1751 1502.2
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Fig.5 Subdivision of hemispheres.
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Fig.7 Classroom scene C3.
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