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Surface rendering Streamlines Hyperstreamlines
Interval volume-fitting Particle tracking
Volume rendering Topological map

LIC

Volume rendering
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Field interval analysis

Volume

Isosurface
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Volume rendering

Isosurfaces

Interval Volume

Volume Rendering

Intuitive

Calculation

Measurements
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Streamlines
Particles
LIC (Line Integrated Convolution)
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Streamlines

Features

Provide three kinds of streamlines

e Traditional streamline
e Streamline +
Can reveal more 3D orientation information
e Streamline +
(proportional to magnitude)

Can reveal one more dimensional information

llluminated streamlines for a lid-
driven convection in a cubic cavity
with a Reynolds number 1000
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(a) No radius (b) Fixed radius (c) Variable radius proportional
to the velocity magnitude

Three types of streamlines for a underground water dataset

(color shows the distribution of the potential attribute)
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(a) Release particles randomly (b) Release particles at (c) Particles moving on the
from a release plane at each some fixed positions defined path trajectories
time-step by users at each time-step

Visualizing an underground water flow field by different styles of particle release
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LIC (Line Integral Convolution)
[Cabral and Leedom: 1993]

Basic ldea

Take awhite noise texture as input and make
convolution at each pixel forward and backward
along itslocal streamline.

SF.(P)h +_'20Fm(e')h'

Fout (P) =

>h+Xh

i=0

h = Eﬂs k(w)dw
s,=0,s =s_, +As Local streamline for a point P(X,y) in

a 2D vector field
Advantage

Avoid the trouble of sampling.
Can reveal vector direction clearly even in areas the vector direction changes quickly
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LIC D& A H

Near-velocity volume & LIC texture-mapped cross-section for tornado flow volume
(Code generating the dataset courtesy of R. Crawfis, OSU)
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VLIC (Volume LIC) ® & a4

Features

i
e
e

(a) Emphasizing the LIC (b) Emphasizing the LIC (c) Emphasizing the flow
texture on a cross-section texture on an isosurface of features based on the flow
flow velocity magnitude topology analysis

Different specifications of 3D significance map in the tornado dataset.
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— Open DX (IBM Data Explorer) (2\B)
e http://www.opendx.org/

— AVS/express (AVS#t) (FF)

e http://www.kagt.co.|p/feature/express/

— IRIS Explorer (NAG#t) (&)

e http://www.nag.co.uk/welcome iec.asp
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Al fRIEEMTDIRIK VI 7 (2/2)

o ERTIMRIEY—IL
— vGeo (Virtual Global Explorer and Observatory ) (7 F)
* http://www.nissho-ele.co.jp/product/vgeo/index.html

« PCAHY—IL(EER)
— Tecplot
e http://Iwww.hulinks.co.|p/software/tecplot/

— Micro AVS(KGT#t) : & TERLET

e http://Iwww.kagt.co.jp/feature/microavs/
o http://www.kagt.co.|p/feature/viz e learning/index.html
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— Impressive Projection Technology
— IB158E8378 EIZHImmerse Deskh $H 5

CAVE Immerse Desk activeMural
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Data-Flow Paradigm for Parallel
Visualization (Fujishiro et al.)

models

Simulation [~ Computational
! data Efficiency

Filtering -~

PB (parallel backend)
tdata such as Earth Simulator

Mapping —

Toaichos VF (visualization front end)

Rendering [«

! images Interactivity

Presentation
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— GeoFEM: http://geofem.tokyo.rist.or.|p/
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Mesh Analysis Result Visualization Visualization
Files Files Result Files
-
-~
#0 o |solver| 110

VIEWER
mesh AVS etc.
#1
® Images on Client
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o
o
< > — Input
mesh
= Output
= Communication
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Mesh Analysis+Visualization Visualization
Files on GeoFEM Platform Result Files

mesh | ===
#0

VIEWER
AVS etc.

on Client

—» Input
= Output

= Communication
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Data-Flow Paradigm for Parallel
Visualization (Fujishiro et al.)

models

Simulation |«
ldMa
Filtering N

I GeoFEM
data via-File

Mapping == g GeoFEM
l patches E—— via—Memory

Rendering [+« VF PB

limaqes

VF

Presentation
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Structured Grids for FDM

Tz

Parallel volume rendering for a regular dataset (Earthquake
simulation, Data courtesy of Prof. Takashi Furumura,
ERI/University of Tokyo)
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Unstructured Grids for FEM

Hybrid of tetrahedra, hexahedra, prisms, etc.
Hierarchical

Higher order elements

i r_éj p—

B. 19E+OI

ane
.MH‘J . i

““ ' = ~-|-03Ee+0e

Parallel  visualization images for the  unstructured
magnetohydrodynamic simulation datasets: Parallel surface
rendering image (left); Parallel volume rendering image (right)
(Data courtesy of Dr. H. Matsui, University of Chicago )
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Animation for 495-pin PGA Dataset

|- 1 1E+00
| -05E-0O1
5.05E-02
2-51E-02
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9.98E-03
1-90E-03
E-24E-03
Y.32E-03

E-S51E-OE

Volume rendered animation to show the mises stress by the linear elastostatic analysis for a
495-pin PGA dataset. It took about 64.312 seconds to generate 32 frames animation with

resolution 400*400 using 4 SMP nodes on the ES.
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Particle Data for DEM

- 00E+00O

- 00E+00

Parallel surface rendering image for displaying large number of particles

(Data courtesy of Dr. Daisuke Nishiura, Doshisha University)
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AVS/Express PCE
Parallel Cluster Edition

http://www.kgt.co.|p/feature/pce/#features
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AVS/Express PCE

Parallel Cluster Edition
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Data-Flow Paradigm for Parallel
Visualization (Fujishiro et al.)

models

Simulation |«
ldMa
Filtering N

I GeoFEM
data via-File

Mapping == g GeoFEM
l patches E—— via—Memory

Rendering [« VF PB
limaqes

VF AVS/PCE
Presentation PB=VF
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