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VR SYSTEM COMPLEXCOPE
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Virtual Reality Svstem
‘CompleXcope ¢ (CAVE)

Room-size 4 screens
(Front, right, left
bottom)

=Stereo view
=Immersive view
Liquid crystal glasses
=Stereo view
Tracking system
—Interactive view

Flystick2(Wand)
(3-dimensional mouse
—=Interactive view

- W1
D (@

When a viewer with liquid crystal glasses comes into the room, he i1s surrounded by 4
screens.

He can see the stereo and immersive view through the liquid crystal glasses.

When he moves his head, walks in the room or moves the object by Wand, the images on the
screens are reconstructed rapidly according to his movement by tracking system.

Viewer feels himself being in the simulation model with high immersive feeling, explores
the VR world, and he can watch the objects with any size and from any direction .

Cruz-Neira, C. et al: ACM SIGGRAPH 93 (1988) 65. ,,




2

Whv do we use VR

Computer technology : rapidly advanced.

Simulation size : larger and larger.

3-dimensional/Large-scale simulation :
commonly performed.

->Simulation results -> more complicated.
->Data size -> massive.

Bringing out useful physical information from the
massive and complex simulation data is a key issue.

In projection on 2-dimensional display, it becomes
difficult to grasp the relationship and shape of objects
because of the lack of information of depth.

More effective analysis method.

Scientific Visualization by VR SYSTEM!
Watich the 3D objects from any viewpoints with any
size
Analysis of Complex Structures and dynamics (Vector fields,
particle trajectory and so on ) of plasmas in a really 3D
space with a deep absorption
The system helps us to understand a spatiotemporal
complex plasma in the really 3D VR space..

21



VR VISUALIZATION

1.INTEGRATED VR VISUALIZATION OF
SIMULATION RESULTS, EXPERIMENTAL
DATA AND DEVICE DATA

22



Simulation results in Experimental Device
(Inteerated VR Visualization)

¢ Virtual-LHD (Simulation data)
¢ Virtools(Experiment device by CAD data)

¢ FusionVR (Fusion of several visualization data)
+ H.Miyachi et al: IEEE Comp. Soc. (2005) 530.
+ H.Miyachi et al: IEEE Comp. Soc. (2007) 536.

g

Il > H.Ohtani, et al : IEEE Transactions on plasma Science, 2011
( H.Ohtani, et al: Plasma and Fusion Research, 2011




Trajectorv of dust particles

¢ From the observation result, the typical dusts
were transported along the magnetic-field lines,
but some dusts moved radially across the lines
with sharply curved trajectories.

¢ Recently, Shoji et al. investigated the function of
the peripheral plasma in the LHD on transport
of dusts by using a dust transport simulation
code 1n a non-axisymmetric geometry. They
showed that the transport of the dusts was
dominated by the plasma flow in the peripheral
plasma.

M. Shoji, et al.: Plasma Fusion Res. 9 (2014) 3403132.
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Visualization of dust particles

¢ Interface reading the 3D position data of
the dust particles

¢ A function visualizing the dust
trajectory 1n VR space

Dust : point-sprite method
Trajectory: several different colored line

¢ Implementation to Virtual LHD.

28



Intesrated VR visualization

29



VR VISUALIZATION
2. TIME-SEQUENTIAL SIMULATION DATA

35



Analvsis environment of simulation
results by VR svstem

e Animation function for time-sequence data (VFIVE)
e N.Ohno, H.Ohtani, D.Matsuoka, R.Horiuchi: PFR 2012.

Activate !
1.
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Reading data
and visualizatior
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Time sequential data




VR VISUALIZATION

3. PROPAGATION OF MILLIMETER
WAVES IN ECH MITER BEND
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