oe 2 (‘20
( wupean Uman §esbing
far Ressanch L e stion

Collective Awareness PlatformS for Environmentally-
sound Land management based on data
technoLogies and Agrobiodiversity

Innovation experiences —
Insight in the CAPSELLA initiative,
main outcomes and results

Prof. Yannis loannidis, ATHENA RC

¥CAPSELLA



Open Data features and benefits

Challenges

Preservation of competitive advantages Opportunities

Provisioning of data sharing
Infrastructures / Resources

Presence of quality data
Lifting interoperability barriers

Research trustworthiness
(Cross discipline) Research facilitation
New business model / New business

: : Opportunities

IPR Clearance / Licensing
Validation / Trustworthiness
Motivating open data sharing O pe n

Mandates Data

. Benefits
Sharing of funded research data
Traceability Better / New products & Services
Research Validation Improved Science
(Long term) Preservation Economy Growth
Machine readability Informed Society

Harvesting Innovation Workshop, Milan, 8 May 2018



Biodiversity, Agriculture, Fooc
.l

“Since the 1900s,
some 75 per cent
of crop diversity
has been lost from
farmers’ fields.
Better use of
agricultural
biodiversity can
contribute to more
nutritious diets,
enhanced
livelihoods for
farming
communities and
more resilient and
sustainable
farming systems.”

U inable
Devel t Goal #2

The rise of the Open
Science movement:

Increased understanding
and acceptance of value
of data sharing through
Open Access, Open
Data, Linked Open Data

CAPSELLA -
¥ Raises awareness

¥ Leverages collective
knowledge

¥ Collects community
requirements in a bottom-
up & participatory way

Harvesting Innovation Workshop, Milan, 8 May 2018

& Data

Encourage
cooperation to
address and
solve societal
problems

Allow access to
more and more
accurate
Information to
take informed
decisions
(farmers,
consumers,
public
authorities,
businesses)
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The CAPSELLA objectives and flow

- Develop a technical platform to support community based initiatives
- Produce new datasets concerning regional agrobiodiversity

- Build upon and enhance existing data sets on the agro-biodiversity and
food domains

- Develop a number of community-driven data powered ICT solutions
- Run pilots with communities
- Run incubation and acceleration activities

Innovation
Contest

Co-Innovation with & for Agro-
biodiversity & Food Communities

Harvesting Innovation Workshop, Milan, 8 May 2018 4




Multilayered approach

defining P|IOtS
specifications — requirements — processes

Communities
Methodology how to involve them
(= requirements & needs)
Challenge: Variety, from seed to food,
north to south, precision to low input

CAPSELLA Platform Architecture

Data Infrastructure as the basis / enabler
Pilots’ apps on the top

Handling of different datasets (volume & type)
Combination with open datasets

Handling of various AAA levels & requirements

impacting on

»

Applications

Food product Data Analytics (web app)

Storytelling on Food Production (web app)

Compost Calculator for Precision Agriculture (web app)
Incubation Personalised Public Food Service (web app)
Agri-food startup Meal Prediction Tool (web app)
Data Management for EU Seeds Networks (mobile app)
Monitoring of Soil Health (mobile & web app)

Hackathons
Innovation Contest

Acceleration

J¥ Promote agricultural biodiversity I
¥ Support resilient & sustainable food & farming systems —
¥ Boost Digital Social Innovation 0

Harvesting Innovation Workshop, Milan, 8 May 2018 5



CAPSELLA Data Infrastructure

Black-box design: domain, scheme and data agnostic
Infrastructure

Ability to incorporate different data types and sources

On-demand data processing and analytics services
Integrating social media data and open datasets with user
generated datasets

Built-in interoperability features: Data management
supporting various formats
Metadata Publishing

Extensible and pluggable to LN
seamlessly allow the L
integration of new services ;

and data types |

Data ‘
(=] {
Source code under EUPL ’L f_ v

— - _] — — S i
| Capsella CKAN statistics

3 3 o0

Harvesting Innovation Workshop, Milan, 8 May 2018 6



CAPSELLA Data flow

Rural-urban linkage through data driven services

Analyse
.y Data Extract

Knowledge
Add sentiment

Connect

Data Farmer

& Consumer
& Open Data

Collect l Community
Data suggestions,

Open data,
Hackathon,

On site meetings
Questionnaires

Farmer data:
agronomic,
environmental
financial, ...
Citizen data:

Provide solutions to societal and sustainability

Con_siume, he.alth, challenges using = Commons = Collective

nutrition, habits... problem solving - Knowledge sharing =~ Social

exchange = Community-wide participation at
local scale = Open Data Solutions

Harvesting Innovation Workshop, Milan, 8 May 2018 7



CAPSELLA Infrastructure: privacy & security

 Various openness and accessibility levels of the data, for
satisfying the requirements of each pilot and its respective
communities
— Public: the dataset is accessible by anyone
— Protected: the dataset is available to the users of the specific group
— Private: the dataset is accessible only by the owner

* Increased security provisions
— Hosted at the University of Athens infrastructure
— All web services secured with Spring security
— OAuth 2.0 standard protocol for authorization
— Two levels of authentication/security
1st level: 3 social login providers (Facebook, Google, LinkediIn)

2nd level: JSON Web Tokens for the communication between the
web application and the web server

Harvesting Innovation Workshop, Milan, 8 May 2018 8



CAPSELLA Platform & Pilot Applications

CIARD RING
REGISTRY

AY
\

e
c
: )
Pilot € Authentication / Harvests
: : S Authorisation Metadata
Application © .
©
=
S
©
P| Iot \a Geospatial
Application =
- H B g
. 53
& 7] i = @©
.2 : Q
s 23
: © 1
Pilot =
- p
Application g Apache
(o]
Kafka

1
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CAPSELLA Pilots

Small (or larger!!) scale experimental trials with real users that

represent the targeted communities

Italy:
Personalised
Public Food
Systems

Czech Republic:
Personalised Food

System: Meal
Prediction tool

Netherlands:
Storytelling on
Food production

<
3

Netherlands:
Compost in
Precision
Farming

Greece:

} 3 o . Food Product Data
‘ : - Analytics

Italy, Greece:
Soil health pilot

Harvesting Innovation Workshop, Milan, 8 May 2018 10




#1 Food Product Data Analytics

DASHBOARD . .
» The Stevia Hellas Cooperative can

access open scientific, market and

social data (i.e. twitter data) to monitor,

C
(6K

Improve and better position their product

RESOURCES

1233 s g in the Greek Market

» Help cooperatives’ managers to better

PRODUCT ASPECTS
COMPETITORS —_—

market, promote and design their

-~

——— product

« http://www.stevianet.gr/dashboard

Harvesting Innovation Workshop, Milan, 8 May 2018 11


http://www.stevianet.gr/dashboard

#2 Storytelling on Food Production

3 ¥

p T

N & " . ') a '~;‘2\P7;“ v ;
d e SR ree—

Landgoed De Barendonk Heische Hoeve . Bij de Hand-Wijzer

JI 1 My

Oesterzwamkwekerij Van

Lieshout gaat =
voedselvers

« Farmers can compose and edit stories related to their
farm and products, and present multi-storylines, on multi platforms

* Increasing consumers’ awareness for a healthier and more localised

way of producing food

» http://capsella-pilots.madqik.di.uoa.qgr/storytelling-pilot/

Harvesting Innovation Workshop, Milan, 8 May 2018 12


http://capsella-pilots.madgik.di.uoa.gr/storytelling-pilot/

#3 Compost in Precision Agriculture

mmmmmmm

nnnnnnnnnnnnnnnn

mmmmmmmm

e

B =< e = b https://goo.gl/0111HC

Combination of existing open datasets (satellite images, soil features, soil

structure & weather conditions) electromagnetic conductivity data, and proprietary

datasets with field registrations

Maximize farming efficiency & improve the sector’s accountability to market and

society

Improve soil quality and contribute to the reduction of CO2 emissions

Harvesting Innovation Workshop, Milan, 8 May 2018 13
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#4 Personalised Public Food Service

* Open data, nutritional,

- - el = health and social data
M _ a - + Impact on food habits in
— : @ - XE:;. - major EU cities through
. - e open data
m « Enhance transparency and
68% 82%
T et R, inform decision making in
R \) Q | ¢ | food supply chain
— — B management, public
= R procurement and
I III I II consumption of meals
- : Y served at public schools

 http://publicfood.eu

Harvesting Innovation Workshop, Milan, 8 May 2018 14
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#5 Meal Prediction Tool

MIDTOWN GRILL - PRAGUE MARRIOTT HOTEL/NOODLE 4.1°

ez ¥ Celnici 8, Prague 117 21,, Czech Republic
Paore: +420 222 881 212 “
Wehsee (1 a5

Dsiarce 8,7 xhy 9 \

Amkience

4.1

00 http://findish.eu

Geolocation, user preferences, menus & restaurant ratings

The tool informs consumers about restaurants serving menus that match
to their individual preferences and suggests places

Criteria: location, price, online ratings & sentiment analysis of customer
experiences in each restaurant

Harvesting Innovation Workshop, Milan, 8 May 2018 15


http://findish.eu/

#6 Data Management for EU Seeds Networks

emi

RE

S

Rurali ‘*; Qz
*fs /i8S 'é‘
gt

This App will help you to collect data from field experiments for wheat, barley or
maize during the growing season. It will ask you, depending on the phenological
phase, to observe plots and register information starting from the sowing to the

harvesting. For any support you may need, please write to info@semirurali.net. " mo b | I e ap p

D»sc n s 1 obile ,» e be ,| lhy( ndin g(mm the
7 m kl ; nde vg nt agreement
o

le
8 CAPSELLA 838 31 APb[ A) d ha | 1 elo 1 the frame of the related
N Rural 'Aﬂ okn Agroknow

pilot,pot (‘HF

« Data from decentralised on-farm experimental fields, weather & soil
data for each experimental location, variety data

« Connection to a statistical analysis platform for data elaboration and
delivery in graphical form

* Monitor seed varieties across Europe

Harvesting Innovation Workshop, Milan, 8 May 2018 16



#7 Soil Health App

S¥CAPSELLA sciteatn spacetest  Somdynamics  Knowledgebase  Maps EN GR T Login ~“surasbourg - ::’:::'“ Bugsonce »
* ot " % i, My spade tests
The user elto does not exists. - i N N Mwm, w3 N . 017-0623 ¢
L el Baterreich
Schweiza, (L. poRunsy o 2017-06-22 3a
Suisse, Svigzers, =
i ol s 4 . 2017-06-22 SPierot
e Mo
CAPSELLA soil health platform BT Aty 5 2017062455
DRl oy TN Zageeh . 17-06-23 Proval
Ay ¥ 3 2 1
3 [rwean) . 0 . 2017-06-23 test
Spade test Knowledge base ba A S vmv/‘ S G -
g T cta diSan
’ A5 M) Maring Bosna i
> Monaco s .
. 5 ) s Public spade tests
ete r g \ ccC s o [EE2017-06-17 Abcd
—/ \ Gronseto
/ : o RER017-06-20 pepe
! {
Som dynamics ) a0 4 ‘ o RE2017-06-27 Gruppo?
Npoms Campobasio \ o [E%:017.06-27 Gruppo2

X Contact us at soilhealth.capsella@santannapisa it

\
fogge.. Sualenia)

\ e « RER2017-06-27 Gruppo3
) T ks MM For performing the test, you need only a digging spade or fork (with blade
[ N of at least 30 cm). In addition, you can use 3 knife with flexible blade to

( il .

Lesfet | € OpenStreetMap conrioutons

clean the sample surface and a white tray can be used as support to
visualize better the sample.

=

Capsella has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 688813
This application is based on methods and materials by Scuola Esperenziale Itinerante di Agricoltura Biologica. Scuola Superiore SantAnna, ESAPODA association and AEGILOPS

network (Greek Network for Biodiversity and Ecology in Agriculture)

ESAPODA
Horizon 2020 @ 144
European Union Funding =4 e
for Research & Innovation mk= = = o

orated to its creation.

AIMAONAL
AEGILOPS

The pilot includes three services: soil organic matter dynamics; spade test;
knowledge base

Support farmers in monitoring soil conditions

https://soilhealth.capsella.eu/
https://play.google.com/store/apps/details?id=eu.capsella.soilhealth.spade test
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CAPSELLA Acceleration Programme

Facilitates the co-creation of @2, tood supplychains
disruptive solutions, business Blo-waste evelopment
ideas and opportunities ﬁja:anglys:s:‘gmft
Supports innovative, diversity- cop management @ 1
based, quality and health- il ICTt00ls techiaess

J

centred food systems in Europe, XX Open Data &=
TTVv

w_J
Contributes to a greener and gy mhinelesmingslgorim
more fair future with efficiency  28rbiodversity
and transparency in the
ecological, biodiversity based, 3 months of training

organic agriculture sector 15 modules
65 applicants

Remote Sensing data

supported by sponsored by under the 11 teams

auspices of 3 winners

Harvesting Innovation Workshop, Milan, 8 May 2018
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CAPSELLA innovation in figures

1 platform

334 datasets on the CAPSELLA data repository
3 scenarios

7 pilots - 7 apps

1 online map

1 Incubation process, 65 participants

5 beneficiary teams receiving mentoring

1 nomination for the European Digital Skills Award

Harvesting Innovation Workshop, Milan, 8 May 2018 19



http://www.capsella.eu/

v @Capsellal?
ﬂ http://www.facebook.com/capsellaproject/

B} http://www.linkedin.com/groups/8524214
) https://qgithub.com/CAPSELLA

Harvesting Innovation Workshop, Milan, 8 May 2018
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