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Research facilities/target in JAMSTEC
Drilling vessel “CHIKYU”

Argo float

Manned submersible “SHINKAI 6500”

Earth Simulator

Facilities/instruments
• Drilling vessel
• AUV/ROV
• Manned submersible
• Super computer

etc.

Scientific target
• Ocean
• Atmosphere
• Earth’s interior
• Submarine creature

etc.





Study on scientific data visualization

• Visualization for analytics

• Visualization for machine learning

• Visualization for scientific arts and artistic science

• Visualization for virtual reality (VR) System

• Visualization for general public



Visualization for 
Analytics



Visualization for analytics
1. Visual representation

4. Feature tracking

3. Visual analytics2. Visual data mining

5. Feature classification 6. Machine learning

Matsuoka et al., 2012 Matsuoka et al., 2012 Matsuoka et al., 2015

Matsuoka et al., 2016 Matsuoka et al., 2016



Relative vorticity (10-5 s-1)
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Feature extraction and tracking

Classification

Event visualization

Eddy trackingEddy detection



Visualization result

Currents StreamsWarm eddies Cold eddies



Visualization for analytics
1. Visual representation

4. Feature tracking

3. Visual analytics2. Visual data mining

5. Feature classification 6. Machine learning

Matsuoka et al., 2012 Matsuoka et al., 2012 Matsuoka et al., 2015

Matsuoka et al., 2016 Matsuoka et al., 2016



300.0

OLR (W/m2)

100.0 0.005

Precipitation (Kg/m2/s)

0.00003



3D cloud classification and visualization
1. Preparing data

2. Cloud detection

3. Classification and visualization
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13:00:00 12/02/2011 LT



13:00:00 12/03/2011 LT



13:00:00 12/04/2011 LT
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Visualization for 
Scientific arts and artistic science



Application of LIC



Application of LIC



Application of LIC



Multivariate LIC



Multivariate LIC



Multivariate LIC (OLR)



La nuit étoilée
(The starry night, 星月夜)

Vincent Willem van Gogh, 1889



Visualization in 
Virtual Reality System



Visualization in CAVE
BRAVE: Booth for Research Virtual Environment

Shuttering glass

Controller

4 Screen (3x3m) Asterism Ultra Model
CPU: AMD Opteron 8224SE x8
Memory 256GB, HDD: 8 TB
NVIDIA Quadro PLEX 1000x2

Overview



Visualization in CAVE
VFIVE: Virtual Reality Visualization Software for CAVE Systems

Kageyama et al., 2008 Miyagoshi et al., 2010

Application to geo-dynamo simulation data

Kageyama et al., 2000; Ohno et al., 2006

• Streamlines, particle tracer, arrow glyph, isorsurface, volume rendering, etc.
• OpelGL, VTK, CAVElib



Visualization in HMD system
HMD: Head Mounted Display

Oculus Rift + OVRVision

Visualization software for HMD

VFIVE on BRAVE

Left-eye Image Right-eye Image

vFive on HMD

Kawahara et al., 2015



Visualization for 
General Public

(Children, stakeholder and other non-specialist)



Visualization in Google Earth
EXTRAWING:
EXploring and TRAvelling the World INside Geoscientific data

Texture-based volume rendering using layered PNG image

VDVGE: 
Volume Data Visualizer for Google Earth

https://www.jamstec.go.jp/esc/research/Perception/vdvge.en.html

Kawahara et al., 2014



Multi-scale simulation



Heat island simulation in urban area



JAMSTEC Open Day Events



Desert island

Call for help by balloon with letter

1. Choose the color of 
the balloon!

2. Choose the 
start point!

Hint: wind velocity and cloud

3. Start!

× ×

○ JAMSTEC (4 locations) are 
goals.

Winner can get a present!



Thank you for 
your attention!


