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Visualization technique of NICT Science Cloud using large quantities of magnetosphere
Global MHD simulation data
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We will present a new visualization technique by using large quantities of simulation data. The time development of 3D
object with high temporal resolution provides the opportunity of scientific discovery. We visualize large quantities of simulation
data using visualization application 'Virtual Aurora’based on AVS and the parallel distributed processing at 'Space Weather
Cloud’ in NICT based on the Gfarm technology. We show a visualization of dayside reconnection using a system of magnetic
field line tracing in order to understand magnetosphere convection. On the other hand we try to make a computer graphics c
magnetosphere dayside reconnection for outreach activities. In this lecture, we introduce our recent visualization for science ar
outreach activities.
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Information services and data analysis using space weather cloud
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A Virtual Observation Network System for Global Ground-Based Observatories
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Sharing of knowledge for collaborative analysis in the Solar-Terrestrial data Analysis and

Reference System [STARS]
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ERG-Science Center Project: Importance of the integrated data analysis system for mult

kinds of geospace data
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Recent geospace sciences use multi-kinds of data from satellites, ground, and also simulation data for integrated studie
Although each data covers some limited areas and periods, the analysis by integrating many data sets provides better persp
tives of the phenomena and enhances comprehensive understanding. However, the integrated data analysis is not always e:
because the data-handling of different data sets requires tremendous effort and time. The self-describing data files and the ini
grated data analysis tools are essential for seamless integration for data-sets. Today, the CDF (Common Data Format) develof
by NASA/GSFC is a standard data format of space science data, and many CDF files of satellite and ground-based data a
archived, which free the researchers from the time-consuming working for data-handling. Moreover, the THEMIS data analysis
suite (TDAS) is powerful software to process the CDF files. Users who are not familiar with the data can easily use different
kinds of data sets. Considering the recent development of the CDF and TDAS in the space physics community, the ERG Scienc
Center team has been preparing the CDF files of the ERG project data and developing the plug-in tools for the TDAS. Some ¢
the ground magnetometer data, SuperDARN HF radar data, VLF, and CNA data can be analyzed with TDAS. We also develo
the web analysis toll (ERG-WAT) that is a web-based quick-look and simple analysis system. In this talk, we report the current
status of our activity and demonstrate how the plug-in tool loads and visualizes the ERG-related data.
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Study on a new algorithm on similar data retrieval from plasma wave spectrum observec

by solar-terrestrial satellites
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In recent years, the total amount of data measured by scientific spacecraft has drastically increased as the resolution of ea
instrument becomes higher. It is a difficult task to find some interesting phenomena in it. It is necessary to develop a new
computation method for automated classification and data analysis. There are two issues to be solved for similar data retrieve
One is to develope a method which can be applied to different types of satellite data, and the other is to increase efficiency of th
retrieval method. In this study, we show how to solve these two problems, and we applied our proposed method to the plasm
wave data measured by WFC-H, and WFC-L onboard KAGUYA and MCA onboard Akebono for evaluation.

First, in order to reduce the amount of data retrieved, we need to define the characteristic parameters of the data. In genel
DCT or Wavelet is applied for natural picture to extract the characteristic quantity. In the present study, we applied DCT transform
to the spectrogram data and extracted DC and low frequency part of AC components as characteristic quantities. It is noted th
the characteristics of spectrogram of the plasma wave measured by solar-terrestrial satellites are different from the ones of natul
image data, that is, the transformed components of the spectrogram using DCT are mainly left in the first row and first column.

Faced with a large number of observation data, retrieval using walkthroughs is impossible. In order to improve the efficiency,
we adopted multi-dimension index as a solution. The multi-dimensional index is mainly used for similar image retrieval, to
reduce computation time for retrieval from large amount of multi-dimensional characteristic parameters. In our study we use the
algorithm named SR-Tree, which combines the advantages of the S-Tree and R-Tree. In the presentation, we introduce the wi
to put SR-Tree in the retrieval of satellite spectrum data.

ooodb:obbobo,bo0obobb,booboobo,0oboa
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Development of a package of correlation analysis and statistical tests for various solar

terrestrial environment data
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Data management for the International Polar Year 2007-2008
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Various applications of Markov random field model to earth sciences
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Recent development of measurement and observation techniques makes it possible to obtain a large amount of spatial a
temporal data sets in earth sciences. However, it has still been difficult to extract geological and geophysical information, becaus
available data usually have large noise and uncertainty. Therefore, the statistical analyses of data sets are essential for the objec
and quantitative geological and geophysical interpretation. The Markov random field (MRF) model is a Bayesian stochastic
model using a generalized form of Markov chains that is often applied to the analysis of images, particularly in the detection of
visual patterns or textures (e.g., Geman and Geman 1984). The MRF model assumes that the spatial or temporal gradients
physical properties are relatively small compared with the measurement noise and analytical uncertainty. The MRF model act
as a low-pass filter to extract accurate spatial or temporal variations of physical properties. By the Markov chain Monte Carlo
(MCMC) approach, this model can determine the appropriate bandwidth from the statistical properties of the observed dats
Recently, several studies have used the MRF model to extract the true physical properties from noisy observational data sets, 1
example, in brain science (e.g., Watanabe et al. 2009). By the Bayesian probabilistic approach and their flexible formulation, th
MRF model has a potential to deal with non-statistical uncertainty. Moreover, it can incorporate prior information into analyses
guantitatively. We apply the MRF model to two inversion problems in earth sciences: one is a pressure-temperature inversiol
from compositional data of zoned minerals (Kuwatani et al., in press), and the other is an inversion of fluid distributions from
observed seismic velocity structure. In this presentation, we will discuss effectiveness and broad applicability of the MRF model
in earth sciences.
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Simulation and Visualization of Liquid Gallium Convection
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Visualization Software for Immersive Virtual Reality Environment based on VR Juggler
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A proposal of new visualization style: Interactive analysis of multiple movie files with

fixed view points
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Spatio-temporal modelling of Vegetation Index using MapReduce and Hadoop
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Evaluation of uncertainty using Evidential Support Logic, case study of the research or

estimation of uplift rate
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