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The implementation of the high resolution
volume rendering system using tiled display

Youner SAKAL ' Takuya Asano,! Sming Fukumaf?
and SHIN-ICHIRO MORI'!

This paper reports the improved parallel image composition algorithm for
sort-last parallel volume rendering system with tiled display system for high
resolution image display and its implementation results. In the conventional
system, the rendering subsystem totally composes the image into one node and
then the node distributes the image to each display nodes. This image dis-
tribution process incurs the bottleneck as the number of display increases to
generate high resolution image. In order to alleviate this bottleneck, the pro-
posed composition algorithm generates partially composed images such that
the each image corresponds to one display in the tiled display system. Through
this improvement, our system can aggregate the network bandwidth between
rendering subsystem and tiled display system, and thus it could achieve higher
frame rate for high resolution image.
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Fig.1 Adjacent volume data and axes.
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Fig.2 The degree of overlapping between sub-
volumes in the case of view vector (0,0,-
1).
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Fig.3 Bottleneck of visualization in tiled display.
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Fig.4 A flow of the composition in case of 64.

41 000000

000000000ONOOOOOOO0O0O000000000000000000000
00 MOOOOOOOOOOOOO0O0O0O0000000000000000 MOOOO
0000000000000000000000000000000000000000
00000000000N=64(n=40M=4(m=2) 0000000000000
2,5, 0000000000000000000000000000000000 (3,4, k)
ooooo.

O000zy000000 40000 —-000000000100000000000
00000 (4,4,k)(000 kODO0)0000000000000 (G,5,k+1) 00002
000000045,k 0 (,5,k+2)0000000000000000 (4,4,0(000
i=0,1,...,n—10j=0,1..,n—1)0 160 (0 500000000 4x40 160)000
00000000000000s0000000000(,5,2°)0 (4,5,2°%k+2°"Y) 000
000000 s=1,2,..,,logn0k=0,1,..,2 —10000000 logn 0000000
00000 1000000000000000000000 1000000 00000
000000 nxnO0O000000O

(© 2010 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

¥y

(i,),k)=(333)

7% (0,0.1) (i,j.k)=(0,0,0)
05 0OU00OO0OD 640000000

Fig.5 View vector and 64 node placement.
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Fig.6 The position of an images and the displays.
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Fig.7 The swap of the horizontal direction.
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Table 1 Hardware specification of cluster.
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CPU Core2Duo E6700 2.66GHz Pentium4 3.00GHz
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GPU Card GeForce 8800 GTX GeForce FX 5950 Ultra
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Table 4 Composition processing time in a focus of angle.
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