Big data from Space for the Digital Government:
monitoring indicators for a sustainable development

Massimo Zotti — Planetek ltalia

EUROGI Members Meeting
April 26th, Fisciano, Universita di Salerno

planetek

italia




COPERNICUS e un |
programma di '*
osservazione z
satellitare della Terra
lanciato nel 1998
dalla Commissione
Europea
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© Contains modified Copernicus Sentinel data [2016]/ processed by ESA
Sentinel-1A



Sentinel-1 Constellation Observation Scenario: "@\ sentinel-1
Revisit & Coverage Frequency

validity start: 10/2016
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PASS 1 REVISIT FREQUENCY * : COVERAGE FREQUENCY ** = REFERENCE DATA SITES (6d repeat)
NN ASCENDING 1 \\\' 6days \\\' 12 days \\\'" 24 days ! 1-2 days i+ A Highly active volcanism
Wl DESCENDING 1 /1] /1] /1] : 3 days 1 ¥ Fast subsidence
. Y YYX YWY - 6 days i1 A Short growth cycle, intensive agriculture
! - 12 days 1 ¥V Fast changing wetlands
:* coverage ensured _frorp same, repetitive relative:‘ orbits_ ! i1 * Fast moving outlet glaciers
coverage not considering repetitiveness of relative orbits 1 : W Permafrost & glaciers
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© Contains modified Copernicus Sentinel data"[2016]/ processed by ESA
Sentinel-2A






O days 00 hours 00 minutes

Sentinel-2 constellation:
summer solstice

www.esa.int/spaceinvideos/Videos/2016/08/Sentinel-2 global covera


http://www.esa.int/spaceinvideos/Videos/2016/08/Sentinel-2_global_coverage




© Contains modified Copernicus Sentinel data [2016]/ processed by ESA
10t May 2016 - Sentinel-3A
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COPE RN ICUS AN D ITS SENT' N ELS European Earth Observation Programme Copemnicus: observing our planet for o scfer world
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The Earth observation satellites which provide the data exploited by the Copernicus
services are split into two groups of missions:
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* The Sentinels
Each Sentinel mission is based on a constellation of two satellites to fulfil revisit and
coverage requirements, providing robust datasets for Copernicus Services.
Sentinel-1, -2, -3, -5P and -6 are dedicated satellites, while Sentinel-4 and 5 are
instruments onboard EUMETSAT's weather satellites.

« The Contributing Missions, which are operated by National, European or

International organisations and already provide a wealth of data for Copernicus
services.
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Refueling / maintenance
~ .

Refueling and maintenance activity is
observable
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Immagini ottiche ad alta risoluzione
DigitalGlobe
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2016

IKONOS

QUICKBIRD

WORLDVIEW-1

GEOEYE-1

WORLDVIEW-2

WORLDVIEW-3

= WORLDVIEW-4

IMAGERY IN ARCHIVE FUTURE COLLECTION*
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https://www.youtube.com/watch?v=ZAjXVp-Mu5E &



https://www.youtube.com/watch?v=ZAjXVp-Mu5E
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HQ DigitalGlobe
R¢mote Ground
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Immagini ottiche ad alta risoluzione Pléiades
Airbus Defence & Space
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https://www.youtube.com/watch?v=Ws0iECZ2940

I Timeline for Instant Tasking - 11/07

Placed on 10/07/2014 - Casplan Sea - ICR 59751 KCR_FC_Sa791 = AP Caypian_114 5
e - ' 2h 35min 1h 25min
e i |
July 10th July 11th
L | | | |

14:44 07:58 10:33 11:58
Pléiades tasking order is placed Pléiades passes  the product is the turbidity map
through GeoStore overthe target.  ayalable on realised from
for 10/07/2014 The customer is the network

: Planetek is available
informed cfthe  for data processing on the network for

Saipem

acquisition hours
when placing his
tasking order

UTC Times

]_:.)l;siri{—?:'ti;,k @ AIRBUS

N DEFENCE & SPACE
italia
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DAY

Choose your acquisition day

Timeframe

1 day

Start Date

Customer selected

Cloud Cover

100% -- A weather forecast alert is sent 24hr before the acquisition

Min AOI

Pleiades: 100 km? - SPOT: 500 km?

Max AOI

Pléiades: 20 km EW x 40 km NS - SPOT: 60 km EW x 120 km NS
Bigger areas are submitted to feasibility study

Acquisition Mode

Mono -- Stereo -- Tristereo

Incidence Angle

0-52°

Delivery Time

Rush




NOW

Access useful information in an instant

Timeframe

The smallest period needed to secure 3 acquisitions. Additional acquisitions are
made until cc reaches 10% or that the customer decides to end the tasking

Start Date

Customer selected — Access is given to weather forecast over the AOI in the next 48h
to help decide whether to postpone the first acquisition to a later date.

Cloud Cover

=10%. All acquisitions are delivered. A validated acquisition ends the tasking

Acquisition notification

Systematic

Min AQI

Pleiades: 100 km? - SPOT: 500 km?

Max AOI

Pleiades: 20 km EW x 40 km NS - SPOT: 60 km EW x 120 km N3
Bigger areas are submitted to feasibility study

Acquisition Mode

Mono -- Stereo -- Tristereo

Incidence Angle

0-252° -- (< 30° on customer selection)

Delivery Time

Rush
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PLAN

Obtain qualified coverage in an agreed timeframe

Survey period

Customer selected

Cloud Cover

e =10% -- = 5% with uplift
« Possibility for 3 small cloud-free AOIs with uplift (Pléiades 1x1 km, SPOT 3x3 km)

Acquisition notification

Customer selected.

Min AOQI

Pleiades: 100 km? - SPOT: 500 km?

Max AOI

Submitted to feasibility study

Acquisition Mode

Mono -- Stereo -- Tristereo

Incidence Angle

0-20°--0-30° -- Custom [5 - 527]

Delivery Time

Standard or rush.
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SERIES

Routine

Survey Periods

Customer selected, including frequency

Cloud Cover

=10% -- = 5% with uplift -- Possibility for 3 cloud-free AQIs (P1x1, S3x3)

Acquisition notification

Customer selected. By default: any acquisition below 25% is notified

Min AOI

Pléiades: 100 km?2 -- 50 km?= if 5 revisits or more
SPOT: 500 km? - 250 km?2 if 5 revisits or more

Max AQI

Submitted to feasibility study

Acquisition Mode

Mono -- Stereo -- Tristereo

Incidence Angle

0-20°--0-30° -- Custom [5 - 527]

Delivery Time

Standard or rush
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Z0OOM TO LOCATION FILTERS it
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ONEDAY Choose your acquisition day )
NENOW Access useful information in an instant >
Obtain qualified coverage within an agreed )

timeframe

C*NESERIES Get coverage on a regular basis )
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® Active polygon Polygon 1

ONE TASKING e

“ Back & “’*'-.,m‘"’.' g
Ponton &
- dellElce 2
y . T
Start Date | 2013-04-05 B Sortby | UTC access totarget (Asc |+ ‘ "i =
— &
B % -]
Accept extended angle |+ ;F 2
L3 -
a“g
SPOT - Apr 6, 2018 9:10:32 AM (UTC) 7 * 8
Order deadling 4/6/18 5:30 AM | UTC 4/6118 3:30 AM w @ Casale i
Incidence angle 44.3° - 50° dell'Aranova 4 ¥ g P
Ky -
SPOT - Apr 6, 2018 9:58:20 AM (UTC) -
Order deadline 4/6/18 5:30 AM | UTC 4/6/18 3:30 AM w # ;
Incidence angle 32.1° - 50 o7 A R |
Angel
SPOT - Apr 7, 2018 9:50:35 AWM (UTC) -
Order deadline 47118 5:30 AM | UTC 4718 3:30 AM v » N T O
Incidence angle 20.9° - 50° ! “Finc
SPOT- Aprg, 2018 9:42:58 AM (UTC)
Order deadline 4/8/18 5:30 AM | UTC 4/8/18 3:30 AM w }
Incidence angle 8.3° - 50°
SPOT- Apr9, 2018 9:35:28 AM (UTC) .:eromdnn
Order deadline 4/9/18 5:30 AM | UTC 4/9/18 3:30 AM w f‘ _dn::'::m_:’

Incidence angle 4.9° - 50°
Coordinates:
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Immagini ottiche ad alta risoluzione Deimos-2
Deimos Imaging
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Deimos-2
High-Resolution Imagery

'@{- Pixel size 75 em

A5 Bands _ 5 (Red, Green, Blue, NIR, PAN)
Image width 12 km
Revisit time 2 days average, worldwide
Image time Mid-morning (10:30 AM)

Major Applications & Markets
+ Defence & Intelligence, Cartography, 3D modelling (DEMs)
* Frequent monitoring (Qil & Gas, Security...)

Key Features

« High-quality, high-resolution

+ Designed for defence & intelligence, cartography, frequent monitoring
+ Capable of stereo acquisitions for large-scale 3D modelling

« Designed for fast tasking: up to few hours before acquisition

« Ultra-rapid delivery time: within 1 hour from acquisition, 24/7/365
+ Fully private system
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PanGeo Alliance
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14 = in orhit

Very High Resclutlon Video

i} EBRSOTS IR -:;-rl:ur_

A5

2710 be Innehed 1 sensor in orbit 3 sensors in orbit

1 to be launched

)
: oo
» ;:; hi..-"*
P !
Deirnos 2 DubaiSat 2 Khalifa%at KazEOSat 1 TelEDS 1 Iriz Dx-1 Perseus M
Daimes Imeging MERSC P EBRSC kG5 5T Electronics UrtheCast Dawria Aquila Space

Spain LIAE LIAE Kazakhstan Singapaore Canada Russia LIS
Optical VHR  Optical VHR  Optical VHR  Optical VHR  Optical VHR  Video 4K 415 AIS
2014 2013 2017 2014 2015 2013 2014 2014
10:30 22:00 22:00 22:30 Orbitst15e 155 Orsit 10:30 10:30
T yaars 7 YEars 7 YRars 7 wRars =5 years =5 years =5 yaars =5 years
Agility +452 +452 #452 £3is8 1452 1452 -
Spatial Resalution 75 om 1.0m 0cm 1.0m 1.0m 1.0m - -
Spectral Bands Pan+4 Pan+4 Pan+4 Pan+4 Pan ZIRGE) - -
Swath 12 f 24 km 12/ 24 km 16 km 20 km 12 km B4 km = =
Satellites\Sensars 1 1 1 1 1 1 1 2
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19 sensars in anit Medlunm Recolut]on High Flefiulutlnn

12 to be launchad

) A R

Deimaes 1 Landrmapper BLC Kas5TSAT Theia KarEQO%at 2  Landmapper HD  Dubaisat 1 TH-1
Deimes Imaging  Aquile Space Kigs UrtheCast Kia% Aguila Space MBRSC BSEI
Spain us Kazakhstan  Canads  Kazakhstan us UAE China
T oetcsiMR Opticsl MR Opticsl MR Optical MR Optical MR Optical R Optical HR  Optical HR
2008 2018 2017 2013 2014 2017 2008 2010, 2012
10:30 10:30 22:30 155 Cirbit 10:30 10:30 10:30 22:00
10 yaars =3 yaars =3 yaars =3 yaars 7 years =3 yEars >3 yaars 7 yaars

- 4352 1302 - 1352 1758 1458 1308

Spnti.'il Resclution 0 m 20m 1Em 5m 5Sm 2.5 m 2.5 m 2.0m

Spectral Bands 3 3 & 4 5 5 Pan +4 Pan+4
Swrath 650 kmi 220 kmi 200 kmi S0 km 77 kmi 25 ki 20 km &0 km
Satellites)Sensors 1 1z 1 1 1 18 1 2
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http://www.esa.int/spaceinvideos/Videos/2015/04/Rocket_fairing_opens_revealing_Sentinel-2



http://www.youtube.com/watch?v=aL5eddt-iAo



https://www.youtube.com/watch?v=A0FZIwabctw&feature=youtu.be
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© Planet


https://www.youtube.com/watch?v=CU6IQ_XY7PE




Costellazioni di Planet
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PLANETSCOPE RAPIDEYE
Bands 4 (RGB, MIR) & (RGB, red edge, HIR)
Products Colar enhanced Color enhanced
Visual Visual
Analytic Analytic
Pixel Resampled Am 5 M
Radiomatric Resalution Visual: 8 bit
Analytic: 16 bt
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Small size, big performance

o <100 kg: 60crm x 60cm x B0cm
» Precision attitude control (star trackers,
reaction wheels, gyros, gps)

High-Speed Radios

« =430 Mbit/s ¥-band
* downlink rate
* S-band uplink

Proprietary Imaging Chain
# Custom-designed, cutting-edge Silicon Carbide telescope
« High-frame rate CWOS image sensors

» <90 cm imagery resolution (Pan, RGE, MIR)

« 1.1 meter video resolution at 30 frames per second
from 600 kilometers

&) Terra Bella
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https://www.youtube.com/watch?v=aW1-ZWencvA
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https://www.planet.com/explorer
https://www.planet.com/explorer
https://www.planet.com/explorer

Spatial Modeler and M.AppX
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Geoprocessing recipes created in ERDAS IMAGINE’s can be published and executed on M.App X, bringing ERDAS IMAGINE
powerful processing capabilities on the web.
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Optical-SAR data fusion

Metal 1
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Untitled:1 - ERDA: GINE 2016
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Spatial Model Editor #1 : modello_datafusion.gm
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Cloud-based infrastructure for data processing

Automatic selection & download

Satellite data . .
Automatic processing

Geoanalytics as a Service

4 )

Rheticus® is an automatic cloud-based geo-information service platform
for land and sea monitoring

www.rheticus.eu
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Rheticus
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Tour of GeoVisual Search

i Click to

find mo Congratulations - you have completed your first GeoVisual

l Search!
y The US map to the left is now populated by red dots
|nc1|cat|n°'rhe location of similar fea . Below the
p are thumbnails of corresponding matches from

100 m Descartes Labs | FSA NAIF | TOP -



https://search.descarteslabs.com/
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Earth Observations for the SDGs

rvation:
and water quality

SUSTAINABLE 3 g
DEVELOPMENT : §

GLALS

In adopting the 2030 Agenda for
Sustainable Development, 2 Zaro hunge
world leaders agreed that a global 3 Good heaith and well-being
Indicator framework was necessary 4 Quality education

AR
to measure, monitor and report 5 Genderequaiy IR
progress towards the 17 ---------
transformational Sustainable ek ) |
Development Goals (SDGs) and s _Dacont work andsconomic srowtn | HNRININN 1]

169 associated Targets ==-- ]
10 Reduced inequalities
http://earthobservations.org/documents/
publications/201703 geo eo for 2030 agenda.pdf ==== -=-
CXTr N | [ [ I I
- O
lanetek mueews [
I

1talla 16 Peace and strong
instit: Jtlul1

GEO document used for a side-event at the 47th Session of the United Nations Statistical
Commission Statistical-Geospatial Integration Forum - Geospatial Information and Earth 17 Partnerships for the goals
Observations: Supporting Official Statistics in Monitoring the SDGs (March, 2016). Credit: GEO



http://earthobservations.org/documents/publications/201703_geo_eo_for_2030_agenda.pdf

Thanks.
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