





Swedish Space Data Lab is a resource that makes

data from space available to everyone.

Project aim and mission:

The purpose of the project is to increase the use of data
from space for society and industrial development and
for the benefit of the globe. Swedish space data lab -
part of Vinnova’s initiative “ Datalab as a National
Resource”, is based on a so-called Open Data Cube,
which is a global approach to making space data
available to everyone.

Project Duration: June 2019-August 2021

Vinnova Reference Number: 201902243
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Swedish Space Data Lab is a resource that makes
data from space available to everyone. S W EDEN

,’— Ett nationellt rymddatalabb bidrar pa
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eller i dppet hav.

Tobias Edman, responsible for Innovation and
societalbenefits at the Swedish Space Agency.
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Swedish Space Data Lab is a resource that makes

data from space available to everyone. SWEDEN

Background

Space data is now used in a wide range of fields. It is
indispensable for weather forecasts and monitoring the climate,
among other things, but it is also extremely important for forestry,
agriculture and other fields in which up-to-date information about
vegetation and the land surface isneeded .

The need for data from space is growing. Not least in the work of
adapting the climate and equipping society for increased

warming with torrential rain, high flows and water levels, drought
and heat as a result. According to the UN, ESA and the EU, space
based sensors and communication solutions are a prerequisite for
meeting the goal of Agenda 2030. Much of the space data used
today is collected by the European Copernicus program, the
world's largest program with daily collection of environmental

data from space.

The Space Data Lab uses theOpen Data Cube (ODC)platform
whichis an open source project for geospatialdata analysis that
organizes the data into an efficient database structure and has
python based APIfor querying data.

Data is sorted, arranged,
quality assured, Raw datawill
be ready for analysis.

Sentinel-
satellites e »

Satellite data

+== QOther types of
datasets

Calculation interface. From
Previous or next level.

|

Data ready for use in applications,
l I services and for analysis.



Swedish Space Data Lab is a resource that makes

data from space available to everyone.

Project aim and mission

The Swedish Space Data Lab (former National Space Data Lab)
will be a national knowledge and data hub for work on earth
observation data and for the development of Al-based analysis of
data, generated in space systems. The purpose is to increase the
use of data from space for the development of society and
industry and for the benefit of the globe. The goal is to get data,
technology and methodology in place to systematically develop
services and applications that use space data in the data lab.

By the Space Data Lab we create a first version of a national
infrastructure for exploitation of space data in order to increase
the possibilities of developing smart and effective Al solutions for
everything from storage of space data to how you can manage
constellations of satellites in orbit .

The users of the data lab has so far been primarily public
authorities with responsibility for civil, environmental and natural
resources.

The data is designed to be modified and adapted by users
interested in thematic areas such as:

+ Spatial planning

» Agro-environmental monitoring

* Water monitoring

+ Forestand vegetation monitoring

* Land carbon, natural resource monitoring

* Global crop monitoring

SWEDEN

Userperspective

The Swedish space data lab (SDL) project was launched in 2019 with a
vision to establish a national resource for satellite data for the service
of the public. To realize this vision, one work package was designed to
establish a user forum for SDL'’s prospect users. However, the space
industry contains a long chain of actors, with responsibilities ranging
from spacecraft engineering and operations to remote sensing and
design of digital services based on satellite images. The ambiguity of
the intended user challenged the establishment of an appropriate

user forum. Accordingly, an empirical study was designed to
understand beneficiaries and user needs.

Linked to the space data lab, there are also 19 user authorities within
the Copernicus Authority collaboration that are included as users and
making demands on the functionality.
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Objectives

Platform -
architecture

Develop a first version ofa working Swedish
Space Data Lab (SSDL)platform in orderto

handle the massive amount of satellite data.

Networking

events

Stimulate increased use of space data by
participating in or implementing various
forms of networking events.

User forum-
studies

Design a study to understand beneficiaries
and userneedsofa space data lab.

Da ta
management

Implementa toolto geta large amount of
different data ready for analysis. In this
project,the Open Data Cube was chosen to
tackle these challenges..

SWEDEN

Tools and
methods

Implement tools to more easily handle
satellite data.In the project,tools suchas
notebooks and interactive coding have
been introduced.

Pilots

Implement pilots with end users to develop
data-driven innovations and demonstrate the
powerofeasilyaccessible data ina national
space data lab



Technical decription Platform -Architecture

Architecture

The project has developed a first version of a working Swedish
Space Data Lab (SSDL)platform.

This first version has let to a better understanding of thetechnical
challenges of such a platform. It has also allowed the SSDLto e
x-plore end-user requirements by running several pilot projects.

In particular,the project has investigated the possibilities enabled by
the Open Data

Cube(ODC) software for managing and querying large amounts
of spatiotemporal data, i.e. data that has both a spatial and
temporal component. In addition, the use of the interactive coding
environment Jupyter has been examined as apotential front -

end for users of the ODC library. Jupyter allows easy visual-
ization of the satellite images and quick implementations of machine
learning algorithms .

SWEDEN

Overview of the SSDL infrastructure

Open Data Cube Library
+

Scientific Python

Ceph

Kubernetes

RISE ICE DC



Technical decription Data mangement

SWEDEN
Data management
Managing large datasets iscomplicated . With programs such as the
Coperni- cus Programme (https://www.copernicus.eu/en ), access to
earth observationdata has become much more readily available .
A userisable to select an area of interest and download Copernicus %
products . However ,these products are not easy to manage . For J.\"'

example,they are large,they have varying folder layouts, and there
may be differences in file formats.

Getting a large amount of different products ready for analysis is not
trivial. Inthis project , the Open Data Cube was chosen to tackle
these challenges .



https://www.copernicus.eu/en

Technical decription — Tools and methods

SWEDEN

Tools and methods

The Open Data Cube (ODC) library enables users to easily query, load, and
analyze spatiotemporal data. In order to quickly get started, JupyterLab
(http://jupyterlab.io) was chosen as the main user interface.

This enables instant

access to the python scientific computing ecosystem. With Jupyter sessi
ons hosted in the project infrastructure, the user only needs a web browser
to start working with the data.



http://jupyterlab.io/

Userforum - studies

The user study

An empirical study was designed to understand beneficiaries and
user needs.

The data for the study was collected in two phases. First, a set of nine
individual in -depth interviews with potential users and beneficiaries
were conducted to understand the respondents’ interest and
motivation to engage with the project, as well as mapping their
expectations regarding the (use of) SDL.

Second, a workshop with a reference group affiliated with the
project was conducted to validate the personas and envisioned use
cases. Three personas were clearly identified for the SDL. Their
characteristics are defined on the individual, use case and their
affiliated organization characteristics

SWEDEN

Recommendations

Based on these personas are the following recommendations for the continuation
ofthe SDL:

* Considerintroducing a userinterface and templates foranalysisthatcanhelp
non-technicalusers explore earth observation data fortheirneeds. Alternatively,
develop APIsthatcanenable organizations to use EO data and integrate them with
theirinternaldata sources.

* Since competence seemsto be a barrierto wideruse ofthe SDL, the project may
considerestablishing anadjacentnetwork of consultants (CG personas)to connect
with non-technicalbeneficiaries (ABpersonas)

* Define the scope ofcoverage by SDLon the spatial,temporaland measurement
(e.g., Sentinel-2) dimensions

* Showcase completed pilots to inspire interested stakeholders initiate theirown pilots
using the SDL. Forexample,an illustrative video on what Sentinel-2data measures and
how itcanbe used willbridge the knowledge gap between the different
personas and SDL



Pilots

Objectives

National Space Data Lab should facilitate use of space data,
especially from Copernicus, the world largest program with daily
collection of environmental data from space.

A goal of the project was to:

* Implement two pilots, including end user involvement, completed
to produce data -driven innovations based on EO, GNSS and
onboard operational data and

+ Demonstrate the power of easily accessible data in one national
space data lab and the importance of Al implementation for
efficiency earth observation

As a first step in creating a national space data lab, two pilot projects
were started in 2019.

When the project is finished, three pilots are completed , three more

are nearly completed and in addition, three more are on -going pilots.

Completed pilots

Pilot 1

Lake Vianern's shoreline
Pilot 2

Drought in Mélardalen
Pilot 3

Marine Habitats

Nearly completed
;/;{ \\

» \%\)«.‘ y

YU

Pilot 4

Coastal Zones
Pilot 6

AP/

Pilot 7

Water dynamics

SWEDEN

On-going pilots

Pilot 8
Al for Areal
Pilot 9
Shallow Water
Pilot10
”Grunda bottnar™



Pilots

SWEDEN

Pilot 1Lake Vanern's shoreline (completed )
Funding: SMHI

Partners: Lansstyrelsen Vastmanland, RISE

The purpose of the project is to contribute in the long term to
improved management of Lake Vanern , with a special focus on
overgrowth of the beach zone

The objectives was to:

Develop a plan for how Copernicus, space and other
geodata together with existing in situ data can help fill the
information gap.

Develop features and services for a user friendly and easily
customizable regional data cube

“The shores of LakeVanern are raised and lowered and we need to
get an overall picture. | got the idea that with the help of space data
we might be able to see how the shores of Lake Vanern grow again
over time. So far, it has been done by hand, every year with fixed
measuring points that are photographed and compared. “

Hakan Alexandersson, emergency manager at the County
Administrative Board in Vastra Goétaland

https://spacedatalab.se/projects/
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Pilots

Pilot 2 Drought in Mélardalen (completed )
Funding: SMHI

Partners: Lansstyrelsen Vasta Gotaland, Metria

With space data, more advanced analyzes can be made, for
example fo find soil that can hold water during floods and thus cope
with periods with both foo much and too little water. The project has
developed a fool to monitor the effects of both droughts and floods.
This means that updated decision documents and analyzes are
available fo the county administrative boards’ administrators.

“We can do more advanced analyzes, including floods and too
much water, and find land that can hold water. In this way, we
manage periods with both foo much and too litfle water. Copernicus
and the saftellites are built fo help communities around the world. It
goes without saying that we must use them.

Robert Axelsson, climate coordinator, environmental department, at
the County Administrative Board of Vastmanland County.

https://spacedatalab.se/projects/
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Pilots

SWEDEN

Pilot 3 Marine Habitats (completed)

Funding: Lansstyrelsen Vasterbotten
Partner:Lansstyrelsen Vasterbotten/DHI

Develop and evaluate a semi-automated, nationwide monitoring system for
vegetation in shallow habitats based on satellite image analyzesMa in re sults

Ma in re sults

“SAV Sweden” is a web-based analysis tool for mapping and
following up underwater vegetation in Sweden's shallow coastal
environments. Satellite images from Sentinel-2/3 satellites in the
Copernicus program are used as a basis for the analyzes.In addition
to the satellite images, the tool needs training data in the form of
delimited areas with the presence of vegetation or bare bottom. The
results are produced and visualized through a web-based software
solution thatisavailable via the Space Data Lab.

https://spacedatalab.se/projects/

Denmark
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Pilots

SWEDEN

Pilot 4 Coastal Zones (nearly completed )
Funding : SMH/

* Test of the National Space Data Lab as a platform for water
quality analyzes

» Implementation of PyTROLLfor processing and analysis

https ://spacedatalab .se/projects/
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Pilots

SWEDEN

Pilot 6 AP/ (nearly completed )

Background

« Data and analysis at the "lab” must be possible to integrate with
different systemsat the users premises

* Open Data Cube (ODC)seemsto have ready components for an

AP k J

Implementation OPEN DATA CUBE
* Implement all ODC-components
« Document and describe usage

« Testing from different sites

Jordbruksverket
Skogsstyrelsen
Havs och Vattenmyndigheten

(Interest from : SMHIoch Holmen Skog)

. . Havs
«  Suggestions for improvements N
) —— dbruk ? och Vatten
https //spacedatalab _se/projects ]0\[/‘er |£gt S SKOGSSTYRELSEN yndigheten
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Pilots

Pilot 7 Water dynamics (nearly completfed )

+ Water mapping with Sentinel-1and Sentinel-2 with deep learning
models

« Data management of Sentinel-1data
* Enable mapping of water dynamis and season variations

» Test of functionality for production of “ Nationella marktackedata
(NMD) ref. the Swedish Environmental Protection agency

https://spacedatalab.se/projects/

LAMTMATERIET
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False colour IR Orthophoto 2019 Season MAX SURFACE WATER EXTENT 147 ha

2019 Season SURFACE WATER PIXEL FREQENCY 2019 Season MiN SURFACE WATER EXTENT 27 ha

SWEDEN
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Pilots

SWEDEN

Pilot 8 Al for Areal (on-going)
Funding : Vinnova

» Detection of measures in fields

» Pastures

* Trees

* Forfollow -up of EUagricultural support

https ://spacedatalab .se/projects/
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Pilots

SWEDEN

Pilot 9 Al Shallow water (on-going)
Funding: SNSA ) gy
Partners: RISE, SNSA, LTU L ¥

Change analysis of coastal zones o

rw
Spatial planning and follow up on factors having impact on coastal s i "
zones
https://spacedatalab.se/projects/ Y ’
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Pilots

Pilot 10Grunda boftnar (on-going)

Machine learning

50+predictors
» Swedish waters and the Baltic Sea

* High resolutionFinancing : 3years / 6 MSEK

https://spacedatalab.se/projects  /

m“I och ;l:t:zn

myndigheten

Bidrag fran
Nationellt
rymddatalabb

Storning

Vattenkvalite
t

Substrat

SWEDEN




Pilots - Evaluation AI

SWEDEN

« Jolal 7 different organisations & authorities Interviewed about pilot projects

5 of 9 pilots (which has been started) was interviewed

4




Pilots - Evaluation

Objectives

Opportunities
and gaps

Find pro’s and con’s with developmentmade
in the pilots.

Platform for data
and models

Understand how the Pilot went when it
comes to using and creating data &new
solutions and infrastructure

Al

SWEDEN

Use Cases

Identify the value creation made and
applicationareas for future



Pilots = Evaluation AI

SWEDEN

"We see a huge potentialto use this in future!”

“This is totally crucialforusto be able to do analysis,when the demand onreporting increases”

"We can,in essence,use this foralmost everything we do today”

Ofalltechnology questions, APland user friendliness is KEYto go to operative models.”

”Some authorities are more m a rush,theyneed a solutionnow,because they have time pressure”



Pilots = Evaluation

* Policys or mangement
systems inplace which decide
which data to use, store,
waste or interpret/translate in
their organisation.

* Decision on what and how
much data to use

» Capacity of data storage

* A constellation , group or
person(s) responsible &
working on the Al & data
agenda at the authority

*Process inplace of how to
work with & manage data
and software/API:s.

Al PILOT
READINESS

Data
management &
governance

Organization &
processes

Data steering,
systems &

communication

People &
Competence

* Internal or external access,
distribute and share of data
and data sources

*Data available to all
employees

*Language & terminology

* GIS,Programming , API
competence

*People are aware and
educated and open to use

SWEDEN



Pilots - Evaluation

Gaps
Project management:
Communication Gap & Common language
Set common goals & agenda

Expectations:
Basic research vs applied research

Data availability & compatibility

Technical issues:
Access & find data
Interfaces
End users testing

Data compatibility, moving data around

Al

SWEDEN

Oppurtunities

Cost efficient
Replace manual field work with satellite data analysis

Common reports , data, systems between authorities
Open EO
Value creation
Authorities clients : Municipalities , regions etc.
Can benefit from the solutions
New type of analysis & decision making
New business & political models

Land,water forest usage and ownership

Better decision models:
Simulations &ma’[hema’[icarl1 mc(deeIs can be open,reused,
share

If old data converted , upgrade to build better models



Pilots - Evaluation
Examples of future usage applications

Replacing or complementing other above -land inspections

Ex drones, flights, laser scanning efc. Increasing defection span &
decreasing cost

Replacing or complementing manual field sampling & visits &
documentation

Ex Field test, material samples

Decreasing data sampling time & cost, environmentally friendly .
Increasing data .

SWEDEN

Examples mentioned in interviews :

Energy strategies,hydropowerregulation strategy

Land mapping (marktdckt kartering)

Watersurface detection (algae &over-fertiliza tion)
Fishing rights, overview of fishing traps (nearwatersurface)

Forestry - Follow changes &prognos.
Detectneed ofclearance &felling.

Value assessment, forest quality &damage assessment.

Risk & Safety : Fire detection,prognos &damage control



Al PILOT READINESS: SUMMARY

Key areas to focus on

Great potential of application & need

Authorities Al-journey
Monetary values of time & money

Trends &reporting forecasts

Data Data steering,
management & systems &

governance communication
Organization & People &

processes Competence

Al

SWEDEN



Pilots - Evaluation AI

SWEDEN

"This is only the beginning of our journey. We learned a lot!
And willuse it in the future:But we realized we stillhave a lotto learn.”



Networking events

About the events

Great focus in the project has been to participate in events and carry out
events to reach out with the opportunities found with satellite data and the
space data lab.

During the project, we have managed to participate in a wide array of
networking events, both national (eg. SweDS 2019 SweDS 2020,
Kartdagarna 2021, and international (%t Artificial Intelligence for Copernicus
Workshop) . Another way to categorize these events is distinguishing
between those that are for the general machine learning/data science
community (e.g. SweDS 2019 SweDS 2020), and those aimed at experts in
earth observation and related fields (eg. Kartdagarna 2021 Space
Innovation Forum),with a few events falling into the intersection of the two
categories (e.g. The st Atrtificial Intelligence Copernicus Workshop, and the
LTU SSCworkshop, among others). Each kind of event had something to
contribute to our goals.

An impression is that we got great value we from events at the intersection
of machine learning and Earth Observation . Here, we saw interesting
applications we can learn from, as well as contacted with people who are
working in similar areas to us, and who share similar interests with us.
Another kind of value was to be had from events specifically aimed for those
working with space data regardless of whether they use machine
learning/artificial intelligence already in their work or not.

List of events

Hack4sweden365 developer event 2020
Swedish Workshop on Data Science 29 October
2020

Seminar kartdagarna 21 April 2021

Swedish Space Data [ab Webinar20 January
2021

(Swedish Space Data [ab Webinar - Unlocking
the powerofsatellite data - YouTube)

Space lnnovation forum 112 mars 2020.

Presentation pa AlSweden partnerDay 10 May
2020

Space Hub Lund 16 April2020 webinar- where
The City of Lund investigate the ambition of
utilizing space technology on earth

The Ist ArtificialIntelligence for Copernicus
Workshop held in Reading 2019 November 5,

SweDS 2019 15-16 oktober

Workshop Space Innovation Forum 4-5
September 2019

SWEDEN

Workshop Skogsstyrelsen 27 November

Workshop Linstyrelsen Vistra Gotaland, Metria
28 November

Workshop Linstyrelsen Vistmanlands ldn 10
December 2019 Skogen-och-
klimatforandringen-20191210-20 9126 pdf

(miljoochklimatradet.se)
Sweco Dallab Workshop November 24, 2019

Seminar /2 - Swedish Workshop on Data
Science 2020 on October29 and 30

Presentation pd Essrange under LTU-SSC.
October2-3,2020

Visionsworkshop April 15-16,2021

MAY 27 The future rocketscience
(confettievents) 2021

https//www .youtube.com/watch?v=XwWvlxs
hjA

Workshop Smart Cities with Space Data Lab SKR
and Space data lab June 16,2021


https://www.youtube.com/watch?v=S1Pu0_w2KYk&t=5735s
http://media.miljoochklimatradet.se/2020/04/Skogen-och-klimatf%C3%B6r%C3%A4ndringen-20191210-20191126.pdf
https://innovation-days.confetti.events/rocketscience?invite=4b6471e655f3abe7b5844d5f7b27b8df0031

Networking events

Hackatons

Due to the pandemic, there were large differences in conditions between
the different hackatons .

For one, when organizing the Hackathon online, the project managed to
involve a larger circle of participants, as opposed to when the Hackathon
was carried out in the offices . There was naturally a downside to the online
hackathon, that is the lack of personal interaction with the teams. This may
be addressed in the future with hybrid hackathons, where for the first phase
would be organised online, while for the last lag (e.g. 24 hours) we would
invite and encourage the teams to join us in person Another advantage of
the online hackathon was the longer time teams were able to work on the
problem .

We learned that getting familiar with the ODC environment may take a long
time and may result in a steep learning curve.

In our second hackathon we addressed this in two ways. For one, we
organised a webinar for the interested teams, where beside explaining the
tasks, we also introduced the ODC environment, and showed its use with the
help of example jupyter notebooks . Also, teams had a longer time to work on
their problems, and during this time we offered facultative online mentoring
sessionsfor each team that required it

Another important take-away was that the more broad definition of the
tasks in the second hackathon (paired with the longer time available)
resulted in more advanced solutions for the tasks.

SWEDEN

Hackathon Februari,2020 — Space Data Hackathon(
https://www.ai.se/en/news/great-interest-first-space-data-hackaton-0 )

Hackathon September, 2020 — Copernicus Hackathon Sweden
(https://copernicus-hackathon.confetti.events)

Hackathon November,2020 — Hack for Sweden 365,
(https://lwww.digg.se/utveckling-av-digital-forvaltning/hack-for-sweden

Hackathon December,2020 — Campus 2030
(https:/lwww.campus2030.se/hackathon/ )


https://copernicus-hackathon.confetti.events/

Oversittningsresultat

Networking events

SWEDEN

Vison workshop Key questions for the workshop

The project conducted a vision workshop for two days in April (151
April 6) 2021 The workshop was conducted with key stakeholders in
the space data lab and the purpose was to:

» Gathering and engage key stakeholders for the continuation of
the Space data lab.

* Understand who the main stakeholders are and what they key
needs are?

» Find out the priorities among our stakeholders for Space data lab.

* Gain an understanding of how key stakeholders view the
continuation of the space data lab.

Our aim was also to broaden the ecosystem — the balance between
industry partners, SMESs, public actors and academy/research
institutes were important

+ Based on the visons workshop, a report regarding a future
business model was made
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Mu pagar arbetet fir att skapa en nationell resurs, Nationellt rymddatalabb, for att underiatta anvand-

ningen av rymddata i samhallet. Al Innoy
relsen, RISE SICS Morth och Lulea Uniy
lattanvant verkityg for aft anvanda rymddata i molntja
ken inom artificiell intelligens (Al). Arbetet berdknas vara klart ar 2021.

tion of Sweden driver arbetet med vagledning av Rymdsty-
rsity of Technology (LTU). Malet &r att skapa ett kraftfullt och
er och processa data med den senaste tekni-

Av: Viktor Lehtonen, viktor.lehtonengai.se och Tobias Edman, tobias edman@snsa.se

Sveriges nationella
rymddatalabb
Det uropeisks Coperniowsprogranmmet,
rsta program for insamling
av miljedata, tillzinglizzar dats som
samlas in dagligen och med nigra da-
gars mellanmm . Bymddata har dock en
omfattande potential som imbe wimytijas
fullt ut Det kan bland annat vars
att vetn vilken information som finns,
hur man skall himes data och vad man

skall giir mad den. Dassa frigor ska Na-
tionellt rymddatalabb ldsa med hjalp av
Al och en dppen datskub.
Fymddatalabbet blir en nationsll re-
surs for att underiats spvindningen av
rymddata i samhéller Mélsitmingen i
att ta fram en plattform for ubveckling
av fiimster och fimktioner baserade pa
rymddata, for batre beslusunderiaz
och dkad kunskap Milet &r att gira
rymddats mer 1attill = genom st

sinks mmvarande tricklar samt bidra
med verktyg och mjukvara.

Tjanster och applikationer base-
rat pa rymddata
Det forsta steget 8r att installers Open
Data Cube baserad pa dppen killkod for
dkad tillginglizhet av rymddata och ge-
e samballsmytta Det andra
#r att wiveckla och implementera
Al-metoder for forbatirad analys av

rymddats. Open Data Cube &r en zlobal
ansats for att tllginslippim rymddats.
Det gir att den uveckling som gdrs i
mternationells eller lokala samarbeten
kommer det nationella rymddatalabbes
till del. Milet &r att fi data, beriknings-
kraft, kunskap och metodolegi pi plats
fior att systematiskt nreckls tjinster och
applikationer baserat pa rymddata.

Med rymddatalabbet skapas en na-
tonell infrestrukiur for exploatering
av rymddats vilket skapar stome midj-
Lipheter fiir wvecklingen av smarta
och effekiiva tjanster och Al-losningar.
Anvindsma kommer primirt vara of-
fentliza myndigheter med amsvar for
samhdlle, miljd och namrresorser, men
kan inkhdera sllt frin startpforetag,
tjansteleverantorer tll individuells bon-
der och privatpersaner

Tillgingen pi dats & god. Enbart frin
det europeitka jordobservationspro-
grammet Copemioes mottas cirka 20TB
li.:i.l:i.ptar-.‘a,= m:-mm.ﬂ.erm 500 tim-

sapelliter umet-n det att mer in tvi pets-
byte Gppna data samlas in Arligen. Ming-
den data gksr nir mya satelliter simds
upp med titere dterbestksid och mer
hogupplosta sensorer. Al-metoder ar en
fortsatming for att kumma gira efektva
anzhyser av de stora detamingderna

S infrastruktur | nom mojlig-

gor oppna datakuber

Anancerad bildbehandling och analtys
av satellitdats stiller stora krav pd be-
rakningskraft och minne. Do har Na-
tionellt rymddatalsbb lagts pa det kraft-
folla ICE-klnstret som finme hos RISE
SICS Morth i Lule Det ger tillgang till
servrar utrustade med GPU, som m-
mera nistan har blivit en lﬁmL..atilu.n1=
for art anvinds modemna ansbysverktyz
baserade pé djupa neurala nirverk |
convolutional neural networks, M
Datacentret ligger dessutom i -_-umg:un
som & en stor producent av mtt»_-ukmrr_
wilket gor att dess elkonsumtion fir mi-
nimal klimatpéverksn jamfort med om
motsvarande tjanster kopts in av nigon
av de internationella molnjartama.

Al-metoder underattar analys

av stora dataméangder

Al-metoder &r en forutsitning for att
kumma gira effektiva analyser av de sto-

ra mingder jordobservationsdata som
zamlas in MNavigeringzdata ir en viktiz
del av minga mutonoma system som Hll
del forlitar sig pd AL och kommer gira
53 i allt stimre omfatning. Driftdata ar
viktigt for optimering av underhall, ban-

justeringar och uppskjuming av satelli

ter och lampar siz vl for Al-anslyser.

Enorma framsteg har gjoms, sarskilt
mder de tio senaste iren, inom omradet
datorsyn. Dijupa neurals nirverk ar
absohm frimsts inom objektizenkanning,
bildsepmentering och bildanalys. Meto-
demna for bildsezmentering. till exempel
kan amvindss for att automatickt anaby-
sera bilden och identifiera (segmentera)
de olikn omradens, som till exempel vat-
ten, vegetation och byzznader

I Mationellt rymddstslsbb anvinds
metoderna for ait arbeta med referemser
som & relevants for Sverige. Dessutom
tillhandahslls latanvinda programfrag-
ment (mallar och kodavenitt) som visar
typiska anvandningsfall av data och AT-
metoder Deses mallar finns tillzangliza
i molnet och darfor krivs ingen beswir-
lir installation av programwara eller
ramverk for shimnvindama. De behd-
ver bara logga in pi datakubservem och
kan direkt bdrja analysera och anvinda

ekt 1 — Strandlinjens

tionsdynamik i Vanem
I arbetet med att skapa Nationellt rymd-
datalabb har tva pilotprojekt genom-
Err. Eitaer rlnn:llmje Sadan
har det pigitt en igenvisming
mumt Vanern. Det har resulterat i aft om-
riden som tidigare ticktes av vaten
idag ¢ vepetation. Ipenvaming-
en beror pd 3t vartenmivin varit statisk
under en lingre period for att undwvika
belzsming pi en nirliggande damm vars
konstruktion #r Gmtalip och behdver
forstarkss. Igenvaxningen &r odnskad
och kartliggs i dagslizet med hjslp av
faltarbete och fotuvg]sﬁr-_-r frim ett flertal
plarser. Metria har pd uppdrag av Vis-
tra Gotalandsremion och i samarbete
mead MNationellt r\'mmlabh urvecklat
gjlizheten att i dvervaka igen-
Exmingen med hjslp av satellitdats. Dt
innebdr att man mm kan analysera hela
kustlinjen kring Vinern pa ett mer kost-
nadseffektivt i in tidizare. Uppdate-
ringama sker mer frekvent, var anman

till war edje daz, och datan blir orga-
niserad och littatkomlip med hjalp aw
Open Diata Cube-projektet.

— Trender av torka

vindas for att stodera torka, som i wissa
omriden forvints Gka som en konse-
kvens av klimstforandring. Detta ar
folms for den andra piloten i projekiet,
som anvinder satellitdsta och maskinin-
1Zming for att bygza kartor Gver utvalda
omriden i Malardalen, bide for vit-
lighetens frodighet (normaliserat vege-
tationsindex) och markfukrizher (vat-
tenstressindex). Trender i dessa im
kan foljas over tid och jEmforss

mot sdsong for att dka I:urst:r_'l_w_n lﬁl
dessa forlopp och deras piverkan lokals,
till exempel fir kinsliza omraden

Oppna data och éppen kallkod
Gnmden for datakuben i iomell
rymddatalabl & Open Data &
mustraliensickt projekt for att tllzanslie-
piira rymddata pd ett enkelt och effektivt
=it Projekiet r gjont med dppen och

it tillgangliz kallkod. Eftersom kallko-
den ir fri kan den utveckling som zdrs i
anira projekt kommea till mytts for Matio-
nellt rymddatalabb. Hovuddelen av den
data som tillzinelizpdrs zenom datakm-
ben ar Gppen data frin program uveck-
lzde aw Masa och inom Copemdicus.

Svenska myndigheters behov av in-
formation och beshutsstid frin rymd-
data &r utgangspunkten fir satsningen
pi Nationellt rymddstalsbb. Med op-
pen killkod och Gppen data kommer de
tjanster och fimktioner som uwivecklas
i det nationella rymddatalabbet kunna
ateramvandas och delas, inte bara mellan
nryndigheter utan il alla som anvander
rymddata. Detta kommer dka kapacie-
ten bos alla som anvander eller wiveck-
Iar tjinster basersde pi rymddata och
Ee nya mojlizheter att ta fram tjanster
for olika anvindsre. En analys som tas
fram foir jordbruk, kan Steranvindas for
att ta fram en oy informationsmaned for
skogshruk, eller for an anabysers for-
indringar pa kalfjillet eller i oppet hav.
Med dppen data och Sppen killkod ska-
pas fomubsattningar for inmovation och
samhallsmyita.

SWEDEN
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