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Implementetion of a Real-Time Visualization System
withRe\ol ver /C40

Satoshi YAMAUCHI
Abstract
We have been developing Parallel Volume Rendering Machine ’Re Volver/C40’.
This machine is composed of with three independent stages. The Ray Casting
Stage (RCS) creates view data from view point and screen coordinates. The
Pixel Calculation Stage (PCS) calculates voxels addresses from view data gener-
ated by the Ray Casting Stage to get their values which are needed to calculate
pixel values (colors and transparent values). The Shading Stage (SS) shades im-
ages generated by the Pixel Calculation Stage and displays them on the CRT.
All these stages are controlled by the System Control Unit (SCU). The System
Control Unit receives commands and data from the host machine, and transmits
data and programs to each stage. The System Control Unit also provides a user
interface. It was found that the Pixel Calculation Stage determines the speed
of image generation. So we implement and evaluate several high speed method
of Pixel Calculation, and we evaluate Re Volver/C40 in quality of picture.

Then we present a concept of real-time parallel volume rendering system
for scientific visualization of 4000° volumetric datasets based on the scalable
architecture of ReVolver/C40. In this system, a visualizer of volume rendering
must cooperate with a producer that performs scientific simulation. Our goal
is to design a new system that can generate images of 2048* pixels from 4000°
voxels volume in 30 flames / second.

Because of this large-scale of volume data, the bottle neck of this new system
is the translation time of this data. We construct this system with PC cluster
and special volume rendering hardware in PCI slot. Using Internal bus of PC,
we can transmit volume data in short time. To evaluate the effect of parallel
transmissionin the real-time scientific visualization environment, we implement

its prototype system with a part of ReVolver/C40.
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BO—KICD L F—Rotn7 vy 7 ICHEL, ZTNENE—DDT vty
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WS 3EDARAT A N EFTHo>T WS,

iR 0 AR & o = —F 4 v ST AT RE T — 2 ICxt LT

e AT % . & 72 ¥ 7 e AV EFT U R A P % 22 h
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CD XS HIEHRIEE & ¥ 7 e MEFTEAUE & Off, € 7 e BRI
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LT,

2.5 Re\ol ver /C40 #5X,

ReVolver/C40 B4 9 1IR3 & 5 1 #HRARR 7 — ¥ (RCS) ¥ 7 el
HAT—V (PCS)s v 2—T A VT AT =Y (SS) LMENE3DDAT—VIC
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7 y
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T U T
27 Y =D K7 el KED T A — 2
AT R—g NT—F—TR

9: ReVolver/CA40 DEIARRERY
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723
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SCU X4 vik—F SCU A A v HR—F & ReVolver/ C40 DRERESR & #55c 35
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Loop(PLL) 72 & CRE SN T b, CHOR—F ETPLL OFREXEZ S C
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D, PCSCEETF BRI LAY T Y v I RINSS KBTSy =—T 4 V7 ICdb
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RCS ORENHERELICLLTD 3 D TH b,
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View Buffer £ PE & SCUTIHAINE A€V T, SCULDLDOE 2 —F —
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b O SRAM THER X 4L, v v 7 A KR— Rl TdH %,
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5, FLTEDE 7 wfli% SS ~k B,

13



MR 2 7 — & (RCS)
I
|

FIFO (or DSP_FIFO) AGor (AG_FI‘FO)
— PCU B

~— DSP Address

Global Ny Generator
BuS LOf'al Bus |

Voxel Volume
FIFO Latch Memory
A
| ) )
PCU | DSP (or 59 AG (or &9

V=T 4 VT RT—T(SS)
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J

PCS [ZE 7 v MBEEHE= =y } (PCU) % 1 JOTICEER S R & A>T
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PCU OEEER I ECLITO 5 2TH 5 (X110 ),
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2.5.4 EEDEK
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B, BHEICRY) 2 — LT —ZBZEHEL, Ly XY v 7 R#IHTTDE L5 7Y
BRCORERR I ALy 7ICRDIDEEZ BND, COREERE LT 70
ClE RY 2 — L7 — ZDOWHHEEDFRE L LTEZ OIS,

X LT, ReVolver/C40TRT 4 A7V A~DHIIZRHEE LTWE 2D, £
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R TR A7 Y — v O TOMRDFE—TDH 5 3@ cldaTo
BHRDSEY € 7 e N O TEEESHEINT 50 %70, XS CRIRE S
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19



ET DM TR IR EHT E 50 MEDOIHTHFICERNE RZEDRD 553,
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O, v 7Y v HRICBAL T, 1) 8k T v LRERET VL 2) Ea—KR ) 2 —
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Lld HEE X7 ) — v OEDL ORI N ERETZ I v F &2 %,

RY 2a—ALL VXY v CTlE, COE2—KRY 2 —LLCEENERY 2 — 4
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