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Construction of stereoscopic visualization system based

on computer cluster for shipbuilding application

Hyun-Chul, Kim

Division of Naval Architecture and Ocean systems Engineering

Graduate School of Kore Maritime University

Abstract

Applications of virtual-reality based visualization systems whose realtime
response is essential in performing graphic simulation can be found in enormous
fields. The design process of ships or ocean structures where the geometric shapes
are complicated and tons of small and large parts are gathered and assembled
would be efficiently improved with prompt and accurate graphic simulations in
advance. Stereoscopic visualization systems used in the graphic simulation have
become popular for their ability to represent realistic images. The construction of
such a system, however, is not readily affordable due to the high cost of required

hardware and software.

In this dissertation, a practical technique that replaces the expensive hardware
based performance by economical software programming is introduced. A
stereoscopic clustering visualizations system consisting of five personal computers
and two beam projectors is implemented. Passive stereoscopic principle, message
passing parallel programming technique, frame synchronization as well as data
handling process are integrated together to achieve a high performance computing
that generates dependable stereoscopic projection images. The implemented system

1s verified with complex ship models.
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Fig. 1 Three Dimensional Cube Stereo Visualization Cluster System
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MPICH Z2#2 Fig. 152t &2 7|=7x2 740 Ach

processor ~1¢d

int main(int argc, char *argv[])

{
el
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &nproc);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
AR R
for(;;)
{
if(lcE Z2MA 27])
{
HESIE A 22,
}
}
AlSHEF;
MPI_Finalize();
}

Fig. 15 Basic Structure of MPICH Program
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Fig. 16 Directory Structure of COW Cluster
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Table. 1 Role & Specification of SVCS's Hardware

- CPU : Intel(R) Pentium(R) 4 3.00GHz

- &M AAE DUIHE 2 Slaved
- HDD : 80GBytes
- I 30t BIAIK 2 (8018
— RAM : 1GBytes
- 2 &= OHIE Xl
- LAN : Gigabit

- CPU : AMD Athlon(tm) 64 Processor
3200+ x2

- AAAO| SHE & 24K
- VGA : nVidia Geforce 6600GE %2
- Mcte| 242 HIAIX &4l (S013h

"j"".';i._,:___— HDD : 80GBytes

- oflg CAScolz &

: 1GBytes
| - LAN : Gigabit
-2 L8 UERIZ ¢HE - 3Com Gigabit Switch 8-Ports
- AHHIR Fa FA — Optima EP 759 3500ANS| x2
- AHIMIL Fab CIAZI0] — 120 inch / rear projection plate
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Fig. 20 Concurrence Communication on MPI (MPI,
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Table. 2 Class Comparison between MFC and wxWidget

Class MFC class wxWidget class
Document CDocument wxDocument
View CView wxView
Edit view CEditView n/a

Template class

CMultiDocTemplate

wxDocTemplate

MDI parent frame

CMDIFrameWnd

wxDocMDIParentFrame

MDI child frame

CMDIChildWnd

wxDocMDIChildFrame

Document manager

n/a

wxDocManager
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g =2l 2|o|E(Frames Per Second, Olst FPS) &F

svCsel ds2 =¥ =
2 St Zag ik S oA BlwSto] JHAIEE A[ARIC 2 MO HEtd S
dEetct A[AEel M52 HluEMsts XM 2M ZlsE nds d2E
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Table. 3 Comparison between SVCS and SHPGS

SVCS SHPGS
Intel(R) Pentium 4 3.00GHz x 1 .
CPU AVD Athlon(tm)64 3200+ x 2 Pentium D CPU 3.00GHz
nVidia Geforce -
6600GE 128M % 92 nVidia Quadro FX4500 512M
KIZAF nVidia
GPU
=xze 400MHz
H2e
VGA T GDDR3 SDRAM 128MB GDDR3 SDRAM 512MB
8e
mtlHﬁ| 128bit 256bit
H2e
=xize 450(900)MHz 525(1050)MHz
= A0} 129F o 250%F )
Support Practical Application OpenGL Stgreo .API
Stereoscopic driver

Model Cruise ship model (200,000 vertices. The number of vertices
can be flexibly increased or decreased for the test.)
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Appendix B : MPICH - Message Passing Interface API
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Appendix C : High Performance Cluster
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