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The Digital Universe |5 Jge il
. —And Growing Exponentially " -

With Research & Analysis by IDC

In 2013, there
were almost as
many bits in the
Digital Universe
as stars in the
physical universe

Source: IDC, 2014
* iPad Air = 0.29" thick, 128 GB




1 KB 1024 Bytes
1 MB 1024 KB
1 GB 1024 MB
1TB 1024 GB
1 PB 1024 TB
1 EB 1024 PB amazon
webservices™ ]
17B 1024 EB
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Satellite Imagery

Analyse, Visualize, Deep Learning

Satellite Imagery
Store, Search

Dlstrlbuted. Scalable
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EO Example

Earth
Observation
Trend




Earth observation(Remote sensing) is generally
defined as the technology of measuring the
characteristics of an object or surface from

a distance [ 113 Corsiolao w NASA Sate!lie Missions

Yan Ma, etc. 2014, Remote sensing big data computing:
Challenges and opportunities, FGCS
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EO Satellites UCS Satellite Database, 2016
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Nano/Microsatellite Trends by Purpose(1

2009 ~ 2013
Earth Observation/
Remote Sensing
Reconnaissance
—l Scientific

Historical
(2009 - 2013)

Reconnaissance

-50 kg)

2014 ~ 2016

Earth Observation/
-l 17 Remote Sensing

SpaceWorks
Projection
(2014 - 2016)

“ Technology
Technology — o
Communications
Total: 202 Total: 650 Communications Scientific
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Earth Observation Trend in Big Data era

Past Present&Future

Information Analytic

Terabytes Petabytes

Networked Storage Private/Public Cloud
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B e Model

m— Satellite/Radar

350 - h Situ/Other
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100

2015

2020
Year

Jonathan T. Overpeck et al. Science 2011;331:700-702
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EO Example
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Intelligent Bigdata
Analytic Platform




The Earth Observing System Data and M@R @S r D
Information System is a key core capability

in NASASs Earth Science Data
Program. It provides end -to-end capabilities

for managing NASASs Earth scie
from various sources R satellites, aircratft, field

measurements, and various other programs.

Large & Growing Archive & Distribution Volumes
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Water Observation BRHQNSr C°

Water Observations
2 from Space

A A * 15 Years of data
LR é 51 from LS5 &
& % i LS7(1998-2012)

T ‘ «  25m Nominal Pixel
e, T " Resolution
L « Approx. 133,000
Y individual ARG-25
s scenes in ~12,400

passes

B -, ey * Entire archive of
s O A 1,312,087 ARG25
b g tiles => 21x1012
pixels visited
* 3 hrs at NCI
(elapsed time) to
Sentinel 2 For Science Workshop, 2014 compute.
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A Conceptual arc

nitecture of Big data analytics

Application Bio Genome browser(NCBI)
Space 'EDSDIS(NASA} 'DATA CUBE(CRISO)| Planet Labs
loT Predix(GE)
Big data visualization Language Or Python
GIS ArcGIS
Big data analysis Deep Learning Machine Learning Data Mining
Big data store Database 'Array‘ OB SciDB
MoSaL MongoDB HBase Cassandra
In-memory DB Kairos Altibaze TimesTen
Relational DB Oracle
Key DB Historian
Stream Engine
Distributed File HOFS
Cluster Hadoop .Sparl-{
Big data transform ETL
Data warehouse
Middleware
Big data infra Public Cloud @ ~ws
Private Cloud
HPC Google IDC Facebook IDC Amazon IDC
Jig data sources Satellite Imagery [ HDF GeoTiff
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Aerospace Intelligent Bigdata Analytic Platform

Bigdata Analytic
: Deep learning Analysis

Aerospace

Intelligent Bigdata
Analytic Platform

Bigdata Processing Bigdata Infra
. Multi -dimensional DB . Supercomputer@KISTI
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Aerospace Intelligent Bigdata Analytic Platform
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Aerospace Intelligent Bigdata Analytic Platform

A Develop Satellite Image bigdata processing and

visualization technology
i Store/Analysis/Visualize Massive & multi -resolution Satellite Image
( ex: PlanetLab, 4m)
i Enhance data modeling for massive satellite image
i Develop GeoServer based satellite image visualization technology

Satellite Image Analysis
Y-

Analysis
Resul
A Geo Server

Multi-dimensional.array)DB
Data Moedeling Enhancement

Satellite Image
(Multi-Resolution

BigdataProcessing
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[predicted]

II\ : [Dubai, ship segmentation result] deep N%%@



