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Implementation of Parallel Volume Rendering System
Using High Resolution Tiled Display
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Abstract: 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 distribution process incurs the bottleneck as
the number of display increases to generate high resolution image. In order to decrease this bottleneck, the
proposed 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 Overview of the hardware component.
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Fig. 9 The relative position of images and the displays.
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Fig. 10 The swap of the horizontal direction.

Ld DS (k1) 7 — FOFREHNIHFEL T0D L
BIRS 2V E WD) HTH 5.

X 9 Oh, ADEBEED /) — FEIELOT 1 AT
LA OFREHYT 525, HUFHIEIZIE B S C, D OWif%
bEINTBY, AAFGOLRBMDOT 1+ AT L A DL
WA TWA, ZhiE, 2O/ —FIZbFE LI &Hw
5. £oT, IELWRAEEBEIEEES 720 O A KL
&, ASHID 7 — F (k1) 128 LT AS il Wi g FR sa s &
DS | D F RN A DS BAFEDS VT 2 b .

T TR MO, — FEEGEozHmE/r). K10 (12
BWT, #AMTAOERRHAZEZ TWEE55% B I
EYABEIT). SHUICEY, BIZA LOEL)HPET
b, RIZ, BT B OFIRFHZ R TV AL EGE AL
EVAEKEIT) . SHICLD, A, BRITOER ) D
$5. [[@KEZ, CEDOBTLET 5.

RN D WTHFEFRICZR AT . fEHIT A DFEIR
HPFAZBZ TWEESE CIZE)AlEIT). 2oL &%
E9 AW, 1 OICAHRLBOWELEENTND
729, CIZIZ AL BoOWEBET—s05%06N05. HEECB
EDOMTLIIRT S,

5.

5.1 ETRE

77— a vk SAGE \IZxInd 72002, Tarsg
212 SAIL (SAGE Application Interface Library) ¢ API
a—RFEBMLZ. FANVKTA AT VAR T S —
RNy 77 #AEL, ESREGEEEML, 714 27
LAY =NIZEETLIETI AN RT A4 AT LA il
FT5., FETEBEOMEZR 11 %5 IR 1 I2R7. i

130



IBEMEES AR JoF21—74>72 274 Vol.5 No.3 124-136 (May 2012)
I WA 2 — Ll v E YT
Wi iT A =2
! ! ! ! ! ! ! !
‘V./ﬁ'uyb“ pyﬁ‘uyﬁ'| |V/§‘U;’ﬁ" ‘V/ﬁ'uyﬁ‘ Luéi'uyb”‘ |V/§‘U;’ﬁ" ‘V/ﬁ‘uyb“ Luéi‘uyb”‘
EIENEIEIEEEEE s
[ B [ [ [ FreeSpace
hianager
AS, AS, ASu4
B L

11 FEATRBEOME

Fig. 11 Experimental environment.
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Fig. 12 Example of volume rendering image on tiled display.
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Table 2 (X-axis is zero degree) Processing time of Type I.
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Fig. 13 Execution time.
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Fig. 14 Typical projection footprint.
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Fig. 15 View dependency of execution time.
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Table A-1 Communication cost.

BWIERZ MY | V=R | YT NAy R | < FAy R
8H 1.7552 0.7552
(—1,0,0) 64 & 1.8152 0.4352
512 & 1.7852 0.1852
8H 2.3452 1.415%
(—1,0,-1) 64 & 2.4252 1.3252
512 & 2.3752 1.245?
8H 3.0552 2.2052
(—1,1,-1) 64 & 3.8852 1.8052
512 & 4.438? 1.6052
\RT.
2 2 2
Ti_para = logN% . ;\S;% + % + ?V%
2 2 2
52 52 e
Tllfpara = 3z 2 : 2
N3 N3 N3
S2 282 482 2(logn — logm)S?
+—+t—+t—=+-+ 5
N3 N3 N3 N3
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52 52
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Ti_2Ddiag =
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