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eGLE platform objectives i roerID®

O Allow teachers with non-technical background to create and
execute lessons for Earth Observation, based on GRID
architecture

O Provide easy-to-use tools for data search and retrieval from
remote repositories, data processing description, launch and
monitoring over the GRID

O Allow different interaction levels with the students involved in the
learning process:

O modify the input data of a specific processing

O describe and launch a new processing over the GRID

O Provide tools for online lessons development and visual data
presentation
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eGLE platform architecture Hoored
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Functional levels in eGLE architecture G}?Ds
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Data and processing flow 7
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eGLE: lesson visual structure and data types ei;wimg}?ns
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eGLE: lesson scenarios 7 N

O Static

O All the content of the lesson is prepared in advance by the teacher, who
can use its credentials to access protected information in different
repositories

O The text, images, videos and all other components are pre-processed
on the grid at authoring time and the results are stored into the database

O Dynamic

O The teacher describes a processing algorithm through a workflow using
gProcess and grants to the students the ability to modify the workflow

O At runtime the students have the possibility to change the workflow and
to execute the modified version over the Grid network
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eGLE: lesson execution — interactive scenario
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eGLE pilot tools
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Conceptually the water detection algorithm is quite simple and was puhlished by Gond. The algorithm uses SWIR (Short-Wave Infrared), Red and NIR (Near Infrared)
spectral bands for detecting water areas. The implemented algorithm uses Landsat images as input and returns a GeoTIFF image that highlights the water houndaries.
The inputs consists ofthe band 3 red, band 4 near-infrared (NIR), and the band 5 mid-infrared (SWIR). The SWIR frequency is absorbed by water and is very sensitive to
maoisture. It is used to detect vegetation and soil moisture. In the near infrared hand (NIR) the water absorbs nearly all the light and that makes the water becomes
visible very dark in this hand. The NIR band may be used to detect the landiwater houndary. The NDWI index {(Normalized Difference YWater Index) is used to assess
water content. The NDWI index increases with vegetation water content or from dry soil to free water. The difference NDWI-NDVI reinforces the perception of free water
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eGLE lessons samples

i- % fj’ 4 < Back tothe lessons Ist | Edit lesson properties.
- Lesson pages. | Introduction * | Image Processing and Analysis * | Spectral Characteristic of Rocks and Minerals *
o Creste page $removepage  Text only
=] image Processing snd Analysis
Eintroduction
=] Spectral Characteristic of Rocks and
Text only SIE3
One of the main goals of the research reported by this paper 1s to analyze an approach for searching economic ore minerals. An economic depostt might in fact
have a very low percentage of the mmeral we are looking for. For example, gold may be economically mined at great depth at 5 ppm (5 grams in a ton of
rockl). Actually, we cannot always look directly for the economic mumneral spectrum in the image. Furthermore, often the economic mineral may not have a
i ble spectrum in the lengths we are using.
A typical geological exploration approach is therefore to build a model of iated minerals or where the ic mineral might be. We shall
use the ation of hydrott | alteration with ic minerals m order to find target exploration areas. Hydrothermal alteration occurs when hot fuds
invade the host rocks, interact chemically with it and alter the mineral composition. As the fluids cool. thev oreciitate minerals. Thev also tend to chance the
host rock lithology by hydrothermal alteration. The hydrothermally altered host ro._ id-’j E 4 back to lessons list
minerals that replace origmal minerals. Actually, not all alterations are associated <
rocks. In this paper we try to dentify the types of altered rocks, which have been c!
with the valuable indicators of possibl it presented by Sabins i [8]. - : . -
c vaable indicators of petablc deport presced by dabies 18] = Mineral Explorations by Landsat Image Ratios
Users
=)
— d Contents
Courses « Introduction
* Spectral Characteristic of Rocks and Minerals
3 o Image Pro ]
My students
Logout
< 1 »| Textonly
. One of the main goals of the research reported by this paper is to analyze an approach for searching economic ore minerals. An economic deposit
Pages | Pattems - - might in fact have a very low percentage of the mineral we are looking for. For example, gold may be economically mined at great depth at 5 ppm (5
grams In 3 ton of rock!). Actually, we cannot atways look directly for the economic mineral spectrum In the image. Furthermore, often the econamic

mineral may not have a particularty separable spectrum in the wavelengths we are using.

Atypical geological exploration approach is therefore to build a model of associated minerals or environments where the economic mineral might be.
We shall use the association of hydrothermal alteration with economic minerals in order to find target exploration areas. Hydrothermal alteration occurs
when hot fluids invade the host rocks, interact chemically with it and alter the mineral composition. As the fluids cool, they precipitate minerals. They
also tend to change the host rock lithology by alteration. The altered host rocks contain distinctive assemblages of
secandary minerals, called alteration minerals that replace original minerals. Actualty, not all alterations are associated with mineral deposits and as
well not all mineral deposits means alteration rocks. In this paper we try to identify the types of altered rocks, which have been changed by the hot
‘waters that often also carry economic minerals, according with the valuable indicators of possible deposit presented by Sabins in [8]

Band ratio Is a technique that has been used for many years in remote sensing to effectively display spectral variations [5]. A ratio is created by
dividing brightness values, pixel by pixel, of one band by another. The primary purpose of such ratios is to enhance the contrast between materials by
dividing brightness values at peaks and troughs in a spectral reflectance curve. This tends to enhance spectral differences and suppress lllumination
differences. Ratios can be used to differentiate materials if those materials have different characteristic spectra. The band ratios of Landsat ETM+ data
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eGLE lessons samples
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Lesson sample — GRID oriented tools

4= backto lessons st
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Contents
* Modul de vizuslizare PDGAPDG

* Modul de monitorizare a executiel pe GRID
.

NDVI - normalized difference vegetati

The Normalized Difference Vegetation Index (NDVI) is a simple
numerical indicator that can be used to anahze remote sensing
measurements, typically but not necessarily from a space platform, and assess
whether the target being observed contains live green vegetation or not

Live green plants absorb solar radiation in the photosynthetically active
radiation (PAR) spectral region, which they use as a source of energy in the
process of photosynthesis. Leaf cells have also evolved to scatter (i e, reflect
and transmit) solar radiation in the near-infrared spectral region (which carries
approximately half of the total incoming solar energy), because the energy level
per photon in that domain (wavelengths longer than about 700 nanometers) is
not sufficient to be useful to synthesize organic molecules. A strong absorption
2t these wavelengths would only result in over-heating the plant and possioly
damaging the tissues. Hence, live green plants appear relatively dark in the
PAR and relatively bright in the near-infrared. By contrast, clouds and snow
tend to be rather bright in the red (as well as other visible wavelengths) and
quite dark in the near-infrared.

Since early instruments of Earth Observation, such as NASA's ERTS and
NOAA's AVHRR, acquired data in the red and near-infrared, it was natural to
exploit the strong differences in plant reflectance to determine their spatial
distribution in these satellite images. The NDVI is calculated from these
individual measurements as follows

~ (NIR - RED)
" (NIR + RED)

NDVI

index
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eGLE: Tools instantiation and student interaction setup
I

Execution I=IEIES

Launch = Search | Interaction settings

Available IPDG: Execution description:

Perform NDVI computation on specific satsllit

L NDVI v
images.

Execution title:
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& )
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Execution NIEYES
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Conclusions ) s N

O Using eGLE platform the teachers are able to create complex lessons in EO domain
without having knowledge on Grid technologies or distributed data repositories

O  eGLE provides the development tools needed to create teaching materials in Earth
Observation for schools, high schools, universities and companies, for training
purposes

O  Through its Tools, eGLE Application can incorporate the necessary functionalities for
automated data search and retrieval from already existing distributed repositories
(such as GENESI-DR)

O  The teachers and even the students can visualize and launch large scale computing
operations on satellite images, using transparently the Grid processing resources and
facilities

O  eGLE uses Grid and can be extended very easy to any complex processing based on
Web services or Cloud Computing (for example integrating already developed
Geospatial Web Services like WMS, WCS, WFS, WPS etc.)

O  The modular structure of eGLE application allows the integration of new Tools which
could encapsulate any new functionalities, implemented in various technologies
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Questions? “nviroGRIDS

Thank you !
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