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2 BIG DATA FROM SPACE

Semantic research and advanced display of
large collections of EO data
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Accessing data
— Acquisition - Where ? When ?
— Diversity of data providers
— VTAOIWatcher - A near real-time watchdog

Processing and displaying data
— 2D Webmapping
— 3D Virtual Globes
— On-the-fly processing
Discovering and querying data
— “Mission / Instrument / Mode(s)”
— “Instrument features”
— “Data providers” or “Biophysics categories”
Towards user-knowledge abstractions
— “Poor” keywords
— Crossed ontologies
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Accessing data (1) &&; eSa

e Acquisition - Where ?
— Sophisticated AOls
(Area Of Interest)

bounding box
e disk

corridor
polygon

— Implicit AOls
* project AOI

* monitored area
e current display
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Accessing data (2) &i‘ eSa

e Acquisition - When ?
— Orbit propagators

e SGP4

e Nominal *‘"*‘*‘,f

— Viewing geometry

e Optical / Radar
e Acquisition modes

VT AOI Catcher f =5 m
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Accessing data (3) &{; eSa

e

e Diversity of data providers
— More data providers

— Free data policy

— Interoperability
OGC standards

— Consumers may
produce data

Lar 1285103

VT Escape

-
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Accessing data (4)

e VTAOIWatcher - A near real-time vigie

— Definition of “Monitored areas”
e AOI

e MIM (Mission / Instrument / Mode(s))
e Acquisition interval

* Post-processings
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Processing and displaying data (1)

e 2D Webmapping
— Open Layers

— Java Script
— VisioTerra
developments

e Layer stack
e AOI builder

130111216 088046 20111215 094230 ENVS
SAR_WSM_1P_20111221 033054 20111221_093351_ENY
R WSN_1P 20120106 094
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Processing and displaying data (2)

e 3D Virtual Globes
— Stand-alone Java

File | Tools | ?

Sea| Add collection

q Proxy parameters

* s
| Caption 4
Rendering parameters k
| Use virtual giobe ¥ ¥ Google Earth
™ World Wind
® [i] Local collections | & [ tane
Area of interest ] v| world
Reference date (UTC) 220022011 ddimmiyyyy 1001714 hivmim:ss ¥ now
search from 15 day(s) before reference
saarch to 15 dayis) alter reference
Search
Log
Resulls
Source Data time start Diata fime stop Type Process stalus |
ILocal collections - ... |[07T/02/2011 10:16:39/00/03/2011 10:16:39] absenved | displayed |
o Desaiect Display Export | I I
Altitude 6 932 km Lat 72,5019 Lon -41,8068° Eley 2972 maters

Y
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Processing and displaying data (3)

e 3D Virtual Globes (cont’d)

— CI ient = Se rve r Web catalog browsers Virtual globe servers Archive servers
¢ VTWeb & |5
e GlobWeb (WebGL)

Virtual

Data
providers

A

L J

I
VigioTarra NASA
VTCatalog
& <
St Enle

SE the e l u:ul:ﬁl
m [t e reses
[ ] L3 ]
il reder
_______________________________________ S
« EOP2 = MIM! + csted
o EOF3i=MIMZ + cails3
+
[umqm|[wr.sm||msm| Immu| |G'Em||u¢smc!
w!:“‘;'s e gt ami !u gGEﬁmt E geEr.im .“: L D
@ it e ElBL ~ Sy v
OT produ
GedTIFF. FHG
Virtual globe clients JPG, KM}

_ e
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Processing and displaying data (4)

- On-the-fly prOCGSSing Lpmge 1| pmpe | ' 1 s | gm |
_ ' a

request handier ' r ‘i i |

tile reader

— SRTM shadowing =% 8 S S I i
— SRTM shadow + LUT &= | & I |
* GOCE geoid e e e e 1 ,,,,,,,,,,,,,, :

= FEarthCare magnetic feld

— SRTM flooding 50 m

l 1 { H
|catulug5mnce | WCSsenice | | WMS semvice | KML semvice | GE service: | I layer sevice J
Ell

-
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Discovering and querying data(1)

s

gcesa

e Mission / Instrument/ MOde(S) <«—only for satellites and aero ? SML ?

— |Envisat|/|ASAR|/|WSM - |Envisat| JASAR|/|[IM]/[IS2| «—mode / sub-mode 2
— |Envisat|/|MERIS|/|FR| «<—on-board or on-ground ?
— |ERS /IA|\/|| <—no0 mode or unic mode ?
B vrnorcotcher
File Tools ? File Tools 7?2 File Tools 7?2
Search parameters Search parameters Search parameters
D All missions / instruments ey = E SR e @ I:l ORI el
& [ okt = [2] Asar & [ Landsats
= [ sar-zo000 | [ wv ® [ Landsat7
[] spotLight mEy | | B [ cs2
[ ] Himage [ ap H- [] radarsat-1
D PingPong
— ws 3 # [ ] RadarSatz
[ ] wideRagizn Bl Gia & B seos
D HugeRegicn
= [ meris | |||l | [ sPoT-4
[l csic2 ] rr @ [] sroTs 3
L] cska [ Fr @ [ Tox
[ esk4 = []Eersz @ [ Tsx 3
& [ Envisat L] A E- L] we
- L] asar | | &
= # [ | Formeosst2 = B L] w2 %
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Discovering and querying data(2)

e Instrument features «—wnichieature(s) 2

— GSD <«—GSD of product or spatial resolution of instrument ? Spatial resolution of Radar ?

— radar
e bands (L, C, X, Ku...)
e polarization(s) =101 x|
File Tools ?
O oo Search parameters
. = |I| Landsat-T fesd E All categories
= Optlcal =[x ETRM= = [=] Al radar
e PAN /XS FAN [] <=25m
 spectral bands = b 2.5m 10,0
L] TR || 10.0m - 30.0m
e multi-spectral iifase b ks
super-spectral B [Z] Redarsat1 B [] == 1s0.0m
hyper_spectral = [=] sar 1 = [=] Al optical
|:| Fine |:| == 2.5m
* central wavelength T n O 25m- 100m
e spectral resolution Standarg 10.0m - 30.0m
| Wide [ ] 20.0m-150.0m
[ ]
spectral response 7 Eveendea . i =
width ... = =
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Discovering and querying data(3)

e “Data providers” or <—Freguent changes

e “Biophysics categories” <« o consensus
— atmosphere

e wind speeds «<—A which altitude ? Along which vertical referential ?

EA viEscape _ [l
® pressure<—unit? rie Tools ?
Search parameters
e temperature o S Themes
= [=] Internet =[] stmesphere
° = [=] EChwF [#] wind speed
°e |:| pressure : pressure
wind : cloud
. = [#] IFREMER [_] chemistry
data provider experts ] winc fsics &[] ocean
= KNI || temperature
2 3 wind fields : cument
gridded data, synthesis, - oA o iy
re-anaIyS|S I:l sea surface temperature = I:l land
|:| ocean cuments : reflectance
T T TR [] Local [ meisture
HHidate t1iH [HHdate 25 Hffdate 3] - || us=
FH Pl il regetation ok
o : water index
A i t ; droughtness index
. . . || turbidity index
How to perform a spatial interpolation ?
* How to perform a temporal interpolation [?
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Discovering and querying data(4)

e VisioTerra’s focus

— toprocess EO data (and image in particular)
* to compute a doud mask
e to compute TOA to BOA reflectances
* tostretch dynamics

— todisplay EO data %] e @
& Veérifier la position, les quick-looks et données auxiliaires
* toassemble colour composition " Eﬂigﬂﬁjﬁgﬂﬁg”ﬂ SIRIUS -
* to convert 16-bits data to 8-bits data

e tosetpseudo-colours LUT

e EO products portal’s focus
— toenable users to query data
e MIM criteria
e spatial criteria

Critéres de recherche :
1. Instrument - Mission fmod-a

3. Temporel - Intervalle ou « sai . [
4. Technlque couvert nuageux —
note technigue - angle d'incidence...

Résultats de requéte

e temporal (orseasonal) criteria

e product criteria
— cloud cover (CCN)

product level

technical notations

PElp fwaw- . univ-mlby fri-riazang/

incide nce angle version 1.19 Tekdstection ot SIG

— toenable user to order (and pay) the product(s)
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Towards user-knowledge abstractions (1)

e “Poor keywords”
— Metadata

Bliwmiet 117 Google

. . France
— Common practlces n
d ata P rocessing radar "soil moisture” "30 m" GSD
Ex.: calibration

Recherche Google J'ai de la chance
— Evolving semantic
Ex.: HR data ?

— Systematic (re)labelling of data

but
much better than nothing !

o “Ppage 15
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Towards user-knowledge abstractions (2) &\%esa

 Crossed ontologies
— Different levels of abstraction

* language « une image en couleur du printemps en Normandie »
* gazetteer ‘

e links between ontologies
RDF - Resource Description = & color image of spring in Normandy”

Framework * ‘ *

e standardization organisms
OGC, I1SO, CEOSS XS optical 20 March -

instrument 21 June

— Thereis not only ONE type of user

e user’s profiles
e user’s education
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Conclusions

e Big data - Scopes
— More data means better science BUT

— Scientists should spend their time doing science,
not data management

e Useless if no way to access data
— Free data
— Sufficient data rates
— Data broadcast for Africa (“GMES Africa” or “Copernicus Africa” ?)
— Documented data

— Interoperability (data and services)
* horizontal - Cloud service providers can swap computing and storage resources
e vertical - Users can access and process the data through standard protocols

— Each client / project / user / server... could be data provider

e User’s education

— the role of public services
* national levels
e European level

El..l‘rup_ean Space Agency

> BIG DATA FROM SPACE P N , ipage 17

5-7 June 2013 | ESA-ESRIN | Frascati (Rome), Italy

e



Thank you for your attention

Questions ?

Serge RIAZANOFF Director serge.riazanoff@visioterra.fr
- __J Olivier GENDRIN  Business development olivier.gendrin@visioterra.fr

VisioTerra

WWWw.Visioterra.fr
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