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Amazon Web Services (AWS) has launched its AWS Data Exchange. a service designed to investment, and challenges

help customers find, subscribe to, and use third-party data in the cloud.

Targeted at customers including enterprises, scientific researchers. and academic

institutions, the Data Exchange. according to AWS, has been designed to remove previous

: S Fw.
companies worldwide, puts L na | enable secure and efficient data transactions between data providers and
unique position to understand the acquirers. Atemative data cor
amics when it comes tc age
The announced hybrid capabilities allow the parties supplying and sourcing #
the data, as well as the operator of the data exchange platform, to choose
between two operating modes for managing the actual transfer of data, and
the related payment, when transactions are monetized. The decentralized
mode takes advantage of the blockchain to allow the exchange to take
place without intermediary, while providing maximum trust, traceability and transparency. This new capability completes already
existing blockchain-based features for making licensing contracts forgery-proof. The managed mode allows stakeholders to rely
on the data exchange platform’s rich capabilities to manage the exchange of data and payments, and benefit from various value-
added services.

“Being the largest data marketplace totaling more than 8000 member-companies worldwide, puts Dawex in a unique position to Alternative datz



CEOS ARD

CEOS Analysis Ready Data
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CEQS ANALYSIS' READY DATA

CEOS Analysis ReadyData for Land(CARD4L ) are satellite data thathave been processed to
a minimum set of requirements and organized into.aform that,allows immediate analysis
with a minimum of additional user effort and interoperability both through time and with

other datasets.

http://ceos.org/ard



http://ceos.org/ard/

CARDA4L Product Family Specifications —

Document Overview

Each PFS document has: P
1) Description section |
2) Requirements section:
* General Metadata - lineage, coverage “what is it and where did it e 2
come from?” -
+  Per-pixel Metadata — “is this observation (pixel) suitable to use?” ===
* Radiometric and atmospheric corrections — “a measurement of
the land surface”
» Geometric corrections — “accurately located on the land surface”
3) Guidance section:

* Discussion on the difference between ‘threshold’ and ‘target’
levels of processing

* References to example processes that could be used to produce
analysis ready data

+ Specific examples of data and processing that produces : 3
CARD4L




CARDA4L PFS

describe the final dish




Product Family Specifications do not .....

describe the recipe

INGREDIENTI SPAGHETTI CACIO E PEPE PER 4 PERSONE
= 400 grammi di spagheti
= 200 grammi di peconne fomans gratugiats
= 10 grammi di pepe nero macinato
« Olio extravergine daliva

. sai

RICETTA SPAGHETTI CACIO E PEPE ORIGINALE ROMANA

10 in acqua salata e nel

e di vetro o di alluminio il peconino romano i pape nero.

2 Alzare Ia pasta al derie {nan scofarta airimerti perde wta Facqua di cotural
pecaring ¢ condiria per bene aggiungando due mesiof di a0gua di cofura per fare in modo che o 5§ amalgami per bene.

3 E' possibile anche mesoolars pecoring & pepe nero i una padella g 3 & cha NON vanno eot

alcolando almeno 2 minuti prima della fine cotura, versarla nella cistola oon ks miscela di

ul fu000 ma vanno amaigamat ‘2 freddo”

4 Mescolare e senvire immediatament alriment s pasta i fredda e i formaggio si raggruma tutta.

PREPARAZIONE

GLI SPAGHETTI

Per preparare gli spaghetti cacio e pepe, come prima cosa occupatevi di grattugiare
200 g di Pecorino. Proseguite mettendo a bollire I'acqua in un tegame (mettetene
circa la meta di quanto ne usate di solito per cuocere la pasta, cosi sara piu ricca di
amido) e quando bollira potete salare a piacere. Una volta salata, potete cuocere gli

spaghetti Bll. Nel frattempo, versate i grani di pepe interi su un tagliere quindi
schiacciateli pestando con un pestello per carne o un macinino In questo modo si
sprigionera maggiormente il profumo pungente del pepe.

DOSI & INGREDIENTI

DOSI PER
" SPAGHETTI 400 gr
4 persone
DIFFICOLTA = PECORINO ROMANO 200 gr
bassa
PREPARAZIONE ®  PEPE NERO in grani pestato - 2
10 min iiai da tavola
COTTURA
12 min = SALEgb.
cosTo
basso

ATIREZZATURE

REPERIBILITA ALIMENTI

molto facile

® PENTOLA/ZUPPIERA

PREPARAZLONE

Per preparare una cacio e pepe come Dio comanda dovrete partire dal pepe,
che deve essere rigorosamente in grani. Raccogliete i grani di pepe in un
mortaio e pestateli con il pestello con energia e con un movimento rotatorio
pili che verticale.
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B CARD4L Background

(sLSI-vC 2016 («PFSs (SR, LST, NB)

* Define ARD products * Engagement
* Feedback
* PFS update

*PFS endorsement

* Self-assess guidelines
* Formal Self-assess

* ARD strategy

2019

*SAR CARDA4L created
* Self-assessment
* PFS review
* Peer-review

« Definition
* Framework
¢ Endorsement

CEOS Analysis Ready Data
Strategy
prem—



CARDA4L Product Alignment

Assessment

. Data provider indicates interest to get a dataset
assessed through the PAA process

. The LSI-VC SEC registers the proposal

. The LSI-VC POC supports the data provider during the
self-assessment process

. The LSI-VC POC interacts with the WGCV POC, to
facilitate the peer review assessment

. Review approved and CARDA4L level confirmed
(threshold or target level)

. The LSI-VC SEC publishes the outcome of the review
on ceos.org/ard/




Data provider expresses
interest to LSI-VC for
product review

CARDA4L Product Peer-Review

LS| sends requests to

WGCV CARDA4L puts Data
Provider and LS| POC in

4

y

WGCV CARDAL Lead

LSI-VC informed by
WGCV CARDA4L

WGCV interacts with Data
Provider and LSI POC on the
documentation

contact with WGCV evaluator

Lead of peer
review outcome

CARDA4L Review Panel
provides recommendation
to WGCV for vote

Summary of Data Provider’s
documentation provided to

WGCV CARDAL Review
Panel

Produet Review
Request ; @

Data Provider

Peer Review
Request
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LSIVC POC
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LSIVC POC informed of
Vote Outcome

Recommendation to WGCV for vote
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WGCY CARDAL
Acceptance Review Panel




Current Status

CARDA4L Specifications were agreed in February 2019

» Surface Reflectance; Surface Temperature; Normalised Radar Backscatter, endorsed

« Communications materials developed and published on ceos.org/ard

* Processes to assess datasets against the specifications have been agreed and initiated (self-
assessment, independent review process through the WGCV)

Definitions work progressing “the interoperability spectrum”

» This work is capturing what is meant by the term “interoperability”, the different ways in which it
can be achieved, and how CARDA4L data fits in as a necessary step

Increasing Interoperability

Little/N



Engaging with Industry

CEOS presented at industry-led ARD workshops in August 2018 and July
2019 in California

* Industry is applying the same types of corrections (e.g. surface
reflectance) to give interoperability between sensors, and through time

* Analysis ready data specifications are a step toward interoperability of
commercial satellite data with the ‘standards’ from ESA, USGS etc. ! .

ANALYZING DATA |8§*

Industry (and the open source community) are: FUSING DATA

» Seeking to warehouse data that is both authoritative and easily used

» Leading the development of catalogs (STAC) and performant data
formats (COG, etc)

» Developing tools and workflows to produce ARD

CEOS is looking to increase its engagement with industry on ARD



Data Producers

Why CEOS Analysis Ready Data?
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CARDA4L Information Notes

Data Hosts

S Analysis Ready Data for Land (CARDAL) are satellite data that have been

essed to a minimum set of requirements and organtzed into a form that allows.

Imeoadiatesnabal witha minimum of adiional user efor and incoperabilty bt
theough time and with other datasets

Sowhy CARD4L..7

ppicaly invest a large proportion of their effort into data preparation.
Rt many satli sota ivers ock e experton, Infasiructue and tecnet

width to effiGently and effectively access, preprocess, and utiize the growing
volume of space-based data for local, regional.and national decision-making

Platform Appeal

Users are increasingly moving their workflows to the cloud. Providing a braad range of
analysis-ready data products, ready to use and hosted within the same cloud makes a
platform very appealing to customers.

Progess or d CASDAL once, then make it avallable to a targe number of users.
costs related to the duplication of data transfes and processing work,
peofits with  new service offering or provide vakue-add appeal 10 customers.

& framework

EO dta sets are Large, very large ~ and they are only getting bigger as incressed
age and fidefity cause data volumes o asymptote. Data analytics and machine

endai Framework f
icant processing power - providing a great opportunti

obal chalfeng
these challenge
+ theit inform.
se societal impact
ng consistent and comparable, ready to use datasets makes life easier for users
aging them 10 Investigate additional sources and greatly increasing the
amount of analytics that can be performed.

The integration and combination of data provides new avenues for analysis -
increasing the amount of processing performed by users, and thus revenue for cloud
platform operators.

Data Users

Why CEOS Analysis Ready Data?

CEOS Anaiysis Ready Dats for Land (CARDSL) are satelite data that have been

processed to a minimum set of requirements and nto a form that allows.

immeiae analysis with 3 inimum of sddiional user effort and ineroperabilty both
time and with other datasets.

S0 why CARDAL..7

f €0 data typically invest a large proportion of their effort into data preparation.
nermore, many satellite data users lack the expertise, infrastructure and intemet
th o effciently and effectively access, preprocess, and utiize the growing

e of space-based data o ocal el od ol deciiore .

Save Time and Effort
Even sophisticated users of EO data typically Invest a large proportion (around 80 per
cent) of their effort into data preparation. This fs & major barrier to full and successful
utissation of space-based data. As data volumes grow, this barrier s becoming more
signifcant for all usars.

Who better to rely upon for data preparation than those that produce the data? Be it
Bgencies or companies, these groups invest huge amounts of time and

sure data i as 9o0d s an be - 5o why not capitalise on this knowledge and expertise
foryour applications? Ensure quaty and accuracy by using CARDAL datasets.

[ inimise Costs |

Data processing is costy. Pre-processed datasets eliminate this cost - and if you'
wsing a cloud platform that already hosts this data, it could even be free to access and

transfer,

Consistent Data Sets

The integration and combination of consistent and comparable data provides new.
erues for analysis - greatly increasing information density.

14
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59 CARD4L Next Steps .@‘Ti

New PFSs
2 further PFS are under development specifically for SAR — 2020 endorsement
* A new working group is being established to develop CARD4L PFS for LIDAR products

New CARDA4L datasets

« CEOS Agencies are self-assessing their products against the endorsed specifications
and adjusting as necessary

« CEOS WGCV will undertake peer reviews of these self-assessments, when requested

» Following approval, CARD4L datasets will be catalogued for promotion and ease of user
access



=) CARDA4L Next Steps

Outreach

» LSI-VC plans to conduct data supply and user access trials — pushing data to large online
storage and analysis hubs to further ease of access and use

« Trials with forest monitoring communities have been identified as a priority in the broader
CEQOS strategy for ARD (2020-2021).

» Promotion and communication of information on CARDA4L products (e.g. conferences,
meetings and through the CARD4L webpage).



Questions?

17



Example: Threshold for CARDA4L-

Optical Surface Reflectance

General metadata

CARD4L PRODUCT FAMILY SPECIFICATION

« Metadata machine readability (1.2)
« Data Collection Time (1.3)

« Geographical Area (1.4) Threshold and Target:
« Coordinate Reference System (1.5) General Metadata

. Map Projection (16) Per-pixel Metadata
Radiometric and atmospheric cormrections

Geometric corrections

(eg. Surface Refiectance, Surface Temperature)

* Instrument (1.9) Ancillary Data (1.14)
« Spectral Bands (1.10)
Data Access (1.16)

« Algorithms (1.13) 18



Example: Threshold for CARDA4L-

Optical Surface Reflectance

Per Pixel metadata
« Metadata machine readability (2.1)

CARD4L PRODUCT FAMILY SPECIFICATION

« No Data (22) (e.g. Surface Refiectance, Surface Temperature)
* Incomplete Testing (2.3) Threshold and Target:
* Saturation (2 '4) General Metadata
e Cloud (2 ) 5) Per-pixel Metadata
Radiometric and atmospheric cormrections
* Cloud Shadow (2 : 6) Geometric corrections

 [llumination and Viewing Geometry (2.11)

19



Example: Threshold for CARDA4L-

Optical Surface Reflectance

Radiometric and atmospheric corrections CARD4L PRODUCT FAMILY SPECIFICATION
* Measurement (3.1) (eg. Surface Refiectance, Surface Temperature)
Measurement Uncertainty (3.2)
Measurement Normalisation (3.3) Threshold and Target:
* Directional Atmospheri ring (3.4
ectional Atmosphe . c Scattering (3.4) oo ettt
- Water Vapour Corrections (3.5) Per-pixel Metadata
Ozone Corrections (3.6) Radiometric and atmospheric cormrections
Geometric corrections
Geometric corrections Sub-pixel accuracy is achieved in

. ) relative geolocation, that is, the pixels

*  Geometric Correction (4- 1) from the same instrument and platform
are consistently located, and in thus
comparable, through time.

20



