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Abstract

The purpose of this document is to present the second report on Smart Farming
platform, its functionalities, content creation, operation and maintenance activities,
which is in compliance with public deliverables of the project.

The report presents the basic structure of official Smart-AKIS project website and
Smart Farming Platform as well as all updates and improvements that were
implemented between M9 and M30 of the project.

This report is organized in five chapters, each addressing a specific aspect of an
online presentation of the project. First chapter describes Smart-AKIS website, which
acts as a gate to the platform; the second chapter presents entire platform, while the
third chapter brings improvements made between two reports (M09 — M30). Fourth
chapter describes the integration of the Smart-AKIS platform in the AgroSense
application. The last chapter concludes the work done in the project.
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1. Smart-AKIS project website — short overview

For development of Smart-AKIS website, WordPress content management system was used. It is a free and
open-source content management system (CMS) based on PHP and MySQL. Features that were used include a
plugin architecture and a template system, which allowed us to change the look and functionality of a
WordPress website according to our needs and official project visual identity.

The static web site of the Smart-AKIS project is based on WordPress platform and a free design theme,
enriched with suitable security plugins.

1.1 Hosting

All data, as well as entire system is stored at SBB EUnet data center. The basic characteristics of the Data
Center, among others, are:

. Tier lll reliability of the subsystem of power supply and air conditioning. 99.982% availability of
the system.

. A diesel engine of 1.6 MW

. Redundant UPS devices in n + 1 configuration

. Dual power supply UPS, dual power supply of machine equipment and IT equipment

. Independent management of power cables and cables of the structural cable system

. Redundant connection to telecommunication infrastructure and multiple connections to

international Internet hubs
The company has established Security Policy Information, where is unambiguously stated that the company
monitors the process of information usage and prevents deliberate or accidental abuse of data stored in the
system. In addition, the company follows ISMS - Information Security Management System - ISO/IEC
27001:2013.
In addition, SSL certificate is implemented, which secures connections from web server to a browser.
1.2 Domain name

The website is accessible through the following domain name:

https://www.smart-akis.com/

1.3 Design

The design of the website is inspired by Smart-AKIS logo and official colors of the project. The consortium has
agreed to launch simple and attractive design based upon the use of a streamlined menu with six sections,
infographics, and proper images. In addition, the visual design of the website links the project with EIP-AGRI
web portal and gives the effect of connected initiatives. The appearance of the homepage is given in figure
below:
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Figure 1: Smart-AKIS home page

1.4 Content

Smart AKIS website plays 2 main roles:
1. Communication and dissemination of the project and
2. Main entry point to the Smart Farming Community Platform services by end-users.
Therefore, access to the site and especially Platform’s services was made to be easy, quick and intuitive.

At the top header of the website the visitor can find links to major Social media networks where Smart-AKIS is
present. Next to the links, there is a search engine that allows visitors to easily find topics of interest. Top right
side is dedicated to acronyms of the project languages with the link to the respective pages: EN, ES, EL, FR, DE,
NL, SR.

Below is presented the site map, with all the content:

e Home
e Network
e Smart AKIS

e What is smart farming?
e EIP-AGRI & Thematic Networks
e Partners
e Agricultural University of Athens
e Stichting Dienst Landbouwkundig Onderzoek
e Leibniz Centre for Agricultural Landscape Research
e BioSense Institute
e ACTA
¢ Instituto de Tecnologias Agrarias y Agroalimentarias
e German Agricultural Society

e Delphy
e Iniciativas Innovadoras S.A.L.



http://www.smart-akis.com/
http://www.smart-akis.com/index.php/network/
http://www.smart-akis.com/index.php/network/smart-akis/
http://www.smart-akis.com/index.php/network/what-is-smart-farming/
http://www.smart-akis.com/index.php/network/eip-agri-thematic-networks/
http://www.smart-akis.com/index.php/network/partners/
http://www.smart-akis.com/index.php/network/partners/agricultural-university-of-athens/
http://www.smart-akis.com/index.php/network/partners/stichting-dienst-landbouwkundig-onderzoek/
http://www.smart-akis.com/index.php/network/partners/leibniz-centre-for-agricultural-landscape-research/
http://www.smart-akis.com/index.php/network/partners/biosense-institute/
http://www.smart-akis.com/index.php/network/partners/acta/
http://www.smart-akis.com/index.php/network/partners/instituto-de-tecnologias-agrarias-y-agroalimentarias/
http://www.smart-akis.com/index.php/network/partners/german-agricultural-society/
http://www.smart-akis.com/index.php/network/partners/delphy/
http://www.smart-akis.com/index.php/network/partners/iniciativas-innovadoras-s-a-l/

e CEMA aisbl
e Fédération Régionale des CUMA de I'Ouest
e David Tinker & Associates Ltd

e Innovation hubs

e Results

e Interactive map

e Technology Factsheets

e  Smart-AKIS Stories

e Smart-AKIS Recommendations and Policy Briefs

e News
e Events calendar
Smart farming platform
¢ Inventory of Smart Farming Solutions
e Networking area
Register new technology
Media
Contact
lam a...
e Farmer
e Innovation brokers
e Researchers
e Providers of Smart Farming Solutions
Private area
Legal notice, privacy and cookie policies

Sitemap



http://www.smart-akis.com/index.php/network/partners/cema-aisbl/
http://www.smart-akis.com/index.php/network/partners/federation-regionale-des-cuma-de-louest/
http://www.smart-akis.com/index.php/network/partners/david-tinker-associates-ltd/
http://www.smart-akis.com/index.php/network/innovation-hubs/
http://www.smart-akis.com/index.php/network/results/
http://www.smart-akis.com/index.php/news/
http://www.smart-akis.com/index.php/smart-farming-platform/
http://www.smart-akis.com/index.php/smart-farming-platform/inventory-of-sft-solutions/
http://www.smart-akis.com/index.php/smart-farming-platform/networking-area/
http://www.smart-akis.com/index.php/media/
http://www.smart-akis.com/index.php/contact/
http://www.smart-akis.com/index.php/i-am-a/
http://www.smart-akis.com/index.php/i-am-a/farmer/
http://www.smart-akis.com/index.php/i-am-a/innovation-brokers/
http://www.smart-akis.com/index.php/i-am-a/researchers/
http://www.smart-akis.com/index.php/i-am-a/providers-of-smart-farming-solutions/
http://www.smart-akis.com/index.php/private-area/
http://www.smart-akis.com/index.php/sitemap/

2. Smart-AKIS Platform — short overview

2.1 Hosting

All data gathered throughout Smart-AKIS project (both website and platform) is stored at SBB EUnet data
center. The technical characteristics are presented in chapter 1.1 of this report.

2.2 Domain
The Smart-AKIS website is accessible through the following domain name:

https://www.smart-akis.com/

The website acts as a gateway to the platform:

S ds
et smart AKIS

Uy .'.. Srmart Farming Thematic Metwaork
o )

w
HOME NETWORK NEWS SMART FARMING PLATFORM REGISTER NEW TECHNOLOGY MEDIA CONTACT

Figure 2: Smart-AKIS menu and connection to Smart Farming Platform
At the same time, the platform can be reached at this link:

https://smart-akis.com/SFCPPortal/#/app-h/dashboard

2.3 Design

The platform follows the visual identity of the project and the website. The official logo and approved colors
were used.

2.4 Content

The main intention during platform development was to create an online meeting point between
technologies and farmers, so it can be intuitive and user-friendly for both groups.

The first page is the Dashboard which brings the welcome text and short description of the platform (left part
of the screen) and several randomly chosen technologies.



https://smart-akis.com/SFCPPortal/#/app-h/dashboard

Short survey

Dashboard

Welcome to Smart Farming Platform!
The Smart Farming Platform is a free platform providing a number of tools for disseminating and making easier the use of Smart Farming technologies.

You have just taken the first step towards an exciting world of technologles and applications that are focused on making farming easier, more nteresting, and
more environmentally friendly.
The Platform is open to farmers, advisory services, agriculture consultants, and farming equipment providers, setting up an open community where these
groups can interact.
You just need to REGISTER to the Platform and you will have access to the following tools:
« TECHNOLOGY DATABASE (TECHNOLOGIES) - Browse, search and assess a broad database of smart farming technologies available on the market and
coming from research projects, getting useful information on how they work, their économic and environmental benefits and demonstration materfats.

 QUICK ASSESSMENT TOOL (SHORT SURVEY) - If you need guidance and advice on the smart farming technologies most suitable for your needs, you can
illin a shot survey that will propose you those more fitting.

TECHNOLOGY FEED (SFT SURVEY) - f you are providing smart farming or a researcher, you can upload information about your
products and solutions into the Platform's smart farming technology database.
* MESSAGE BOARD - A moderated open to farmer: y g hers and companies, allows to post questions

on the use of a certain technology, - h i f events, surveys for testing new products or needs, etc. for the
bulldup of an open community of practice on smart farming.

English v

Latest technologies

@ Tomappo

Published: November 23,2016

Tomappo is a web and mobile application that delivers the right information at the right time. In winter, the web-based garden planner lets
users organize their gardens (good/bad neighbors, crop rotation, irrigation advice) and plan the whole gardening sea...

BASIC-Terminal
bR o 2ot

The BASIC-Terminal is an ideal entry point into ISOBUS. With the ISOBUS-UT app (Universal Terminal) this device meets
standard and can be used on any machine which complies with this standard, regardiless of manufacturer, The BASIC-Ter

Nemabecide Geo

Published: May 24,2017

In case of Globodera rostochiensis and G. pallida or potato cyst nematode disease effects of different strategies can be explored with this
application, The estimated effect of different crop protection methods can be explored.

Identification of pruning branches in tall spindle apple trees for
automated pruning
Published: December 30,

023 I 0 B 033

This work focused on identification of pruning branches on apple trees in a tall spindle architecture. A tim

ht-of-light-based three
dimensional (ToF 30) camera was

tified in ...

d to construct 30 skeletons of apple trees. Pruning branches wer

Registration Technologies Short survey

https//smart-akis.com/SFCPPortal/#/

Figure 3: Smart-AKIS Dashboard

The next section is dedicated to Technologies — namely all technologies in the platform are presented in this
chapter in so-called technology cards. Following pictures briefly present this section:

Technologies

Search bar
Keywords

Country

Cropping system

Total area cultivated

SFTtype

Moreoptions =

:

Technologies = =

SMART IRRIGATION e
TECHNIQUE USINGVocAL 3000
COMMANDS

0~ 0 -0’88 —-— _ FERA

o
m

Coming s00n to the market

Available on the market

Multi-resolution mobile
vision system for plant leaf
disease diagnosis

2 £

Spectral monitoring of
wheat canopy

Coming s00n to the market

Coming s00n to the market

Wireless sensor network
with irrigation valve
control

Figure 4: Smart-AKIS Technologies

In order to receive personalized list of technologies, we developed short survey. It has just four questions
based on which we can suggest solutions that might be useful for farmers. Preview is on the following picture:
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ind agricultural professionals. By telling us your farming practices and preferences, we will be able t
on our Platform, atter filling in the

 the Smart Farming Platform technology
will be firs
ting thiss to the growth of Smart-AKIS Network. Information provided on this
survey will be treated confidentially and will not be shared to Third Parties beyond Smart AKIS partnership. You need just 2 minutes to fillin the survey.

section where the te

you can check the Technologi inologies fulfilling your intere:

Atthe same time, you will help us understand more the needs and priorities of the farmer community, contr

Thank you in advance for your time and collaboration.
fyou are interested on getting Informed on Smart AKIS you can register to our newsletter in g
Please, register and enjoy all the functionalities of the Smart Farming Platform
Smart AKIS Network
Question 1: Country
Select an Option v

Question 2: Cropping system (choose main one)?
Selectan Option v
Question 3: Total area cultivated/farm enterprise size:

Select an Option v

Question 4: Please look at following pictures and think which technology/es can best suit your needs.

Robots and autonomous machines, Autonomous fobots: above, pruning vi

5 in 3 vineyard (Wall-Ye V.L.N. robot), and below,
weeding and using s

to monitor a vegetable crop (Carre),

Notinterested  MNeutral Interested

Figure 5: Smart-AKIS Short survey

The last option that is available for unregistered users is Help desk, with answers on frequently asked
questions and help desk email (smartakis.helpdesk@biosense.rs).

Short survey Help

FAQs and HELP

Do you need some help? Get fast answers to most of your questions!

+ Forgot password?

+ What is Smart-AKIS?

+ What is Smart-AKIS platform?

+ Whatis SFT?

+ How to find the best technology for me?
+ Towhem can | send the message to?

+ How to get closer to Smart-AKIS?

+ Did not find answer?

Ifyou can't find answer to your question, feel free to contact our helpdesk via e-mail.

Figure 6: Smart-AKIS Help desk

Registered users have one more possibility: to exchange messages on message board with other registered
farmers, providers of SFT technologies, researchers and innovation brokers.
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mailto:smartakis.helpdesk@biosense.rs

wilica Trajkovic I
BModerator o

Message board

Message filter

Language

Approved messages

Friday, May 18, 2018, English

Hello Greetings from Kigali -Rwanda .im just new on this platform.im looking for
some one wha can provide guideline on Hydroponic Farming . | want to try it
here. Thank you Regards Pascal

Tuesday, December 5, 2017, English

Is the input in the database not moderated? There are technalogies displayed
that are not described with contact information, website etc. This not very helpful
for using of evaluating this technology. What s the right procedure for contacting

Thursday, March 9, 2017, EXAvinds

Kahdsg fipbare otnv NAarddpua Tevahoyeiv EEunvng Mewpyias Tou épyou
Smart-AKIS

- Thanos Balafoutis

technalogy providers?
- MUGISHA pascal

Publish new message
Have a question? Seeking advice or want to
share one with others? Type it here!

- Nicole Bartelds

New mess

Saturday, April 14, 2018, English

Ve are loaking for a solution provider who can help us to sutomate (digitalize)
‘our organic farm (8 Acre farm), ¥ou can find more detail about our farm and
farming practices which we follow at farm (Shubh Organic Farm) on website
https://shubharg.com Farm s located in Gujarat {1 Below is a high level
raadmap of what we need to automate - Get periodic soil health report i.e using
10T sensors - Smart irrigation system (based on crop schedule and soil humi
Track crop progress « Pest & it
possible then link with irrigation system} Looking for
suggestions\recommendation about solution

- Shubh Organic Farm

Tuesday, September 19,2017, English

Hello, since you can upload up to three pictures, how to display them on the SFT
page from that product, | anly see the latest one uploaded.

- Geert-Jon Glesberts

Wednesday, April 18,2017, English

15 there a possibility to edit an existing entry In the database? We would like to
‘add some specific texts and add some entries into empty fields In our SFT(s).

Figure 7: Smart-AKIS Message board

Monday, February 27, 2017, Sepski

Dobro dosli na Smart-AKIS platformul

- Milica Trejkovic

Tuesday, February 21, 2017, Espafiol

Bienvenidos ala Plataforma Smart AKIS

-ion Gorriti




3. Improvements M09 — M30

3.1 Front office — user experience

3.1.1 Search engine

Compared to the version released in M09, improvements incorporated in search engine are:
e New open field for inserting Keywords. This field “reads” farm card description and if the word(s) is
found, the engine suggests the technology card as one of the results. The algorithm goes through
following questions/answers in LimeSurvey: Company name / Vendor / Project coordinator / Author;

Name of the SFT (native language) — all words; Name of the SFT (in English) — all words; keywords;
Description of the SFT (in English)

e Filter category, which filters technologies according to three large groups: product available on the
market, research project, and scientific paper.

Search bar

Country

Cropping system

SFT type

TRL

Crop type

Select an Option

Less options

Total area cultivated

SFTs with the effects on

Technologies

Search bar

Keywords

Category

Country

Cropping system

Total area cultivated
SFT type

SFTs with the effects on

Crop type

Select an Optian

Less options =

Table 1: Search engine in M09 and in M30

All visitors to Smart-AKIS platform have an option to search and read information regarding Smart-AKIS
technologies, regardless on their registration status.
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For registered users we provided one more search option — to list all technologies in the database (Figure 8).
For unregistered users the button ,inventory list” is not displayed due to potential security issues (if bots
attack the platform and continuously press the button, it can significantly decrease performance of the
server).

Inventory

Listing all the technologies will take some time. Please, be patient.
Inventory list s

Figure 8: Inventory list

In addition, all technologies marked to be products are automatically added to the TRL9 group, so one can
search in both using TRL filter and category filter.

3.1.2 Technology card improvements

During all improvements and modifications, we were putting an effort to keep the visual identity and the
functionalities that visitors are used to. Nevertheless, during the life of the project we realized some aspects
of the technology card that need to be improved:
a) Picture presentation — although we allowed multiple uploads on the survey, we were not able to
present all pictures, just one. This mistake was corrected by implementation of carousel (slideshow) in
the pictures.

Binocular stereo-
) mobile platform (Si

Fig. 2. Fruit harvesting robot with a binocular stereoscope

scope, (2) Manipulator, (3) End-effector, (4) Fruit objeg
o -

£ L o

Figure 9: Carousel on the technology cards for multiple pictures presentation

b) Technology Factsheets (HTML and PDF of every technology card) — Smart-AKIS consortium fosters the
interoperability and reusability of the data gathered during the life of the project. Therefore, we have
developed a special sector on the card called “Find out more” where user can find some additional
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information regarding technology. In addition, we are providing a HTML and PDF version of each

technology, so it can be reused in other platforms and for different purposes.

Find out more

o Website

Technology website (£

o videos

/
e Downloads
/

Files

html[&
pdf[E

Figure 10: HTML and PDF of the technology card ready for download
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Figure 11: HTML preview

The PDF example is presented in Annex 1. At the same time, the list of all PDFs and HTMLs is presented on the

project website as well.
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”
smart AKIS

.I Smart Farming Thermatic Networic

HOME NETWORK NEWS SMART FARMING PLATFORM REGISTER NEW TECHNOLOGY MEDIA CONTACT

Technology Factsheets

Home = Technology Factsheets

Search tachnology

1. N-eXpert html - pdf

2. Smart Plant html - pdf

3. sigAGROasesor htm - pdf

4. TARGIS-VRA (Variable Rate Application) html - pdf

5. Precision spreading and optimization of mineral cycles with NIRS htm - pdf
6. Smart detection of pests using optical and acoustic sensor networks - SDOP htmi - pdf
7. GAIA InFarm Smart Farming Services html - pdf

8. Agriculture Remote Aerial Sensing html - pdf

9. QUHOMA html - pdf

10. OLIWE html - pdf

11. biosensors as menitoring tools to assess soil restoration html - pdf

12. iTractor html - pdf

13. VegAlert html - pdf

14. TARGIS-VRA html - pdf

15. Treat&Use html - pdf

16. Wear-a-BAN html - pdf

17. FUTURERQOTS html - pdf

18, SemaGrow htmi - pdf

19, Easy-Imp htm - pdf

Figure 12: Technology Factsheets on the project website

3.1.3 Short Survey

While working with farmers on many face-to-face meeting and workshops, we realized that it is not well
explained the purpose of the Short Survey. Therefore, we added the introductory text before the survey.

This survey is aimed at farmers, agronomists and agricultural professionals. By telling us your farming practices and preferences, we will be able to tailor the Smart Farming Platform technology
database to your needs and interest. If you are registered on our Platform, after filling in the survey you can check the Technologies section where the technologies fulfilling your interests will be first
showcased. At the same time, you will help us understand more the needs and priorities of the farmer community, contributing thus to the growth of Smart-AKIS Network. Information provided on this
survey will be treated confidentially and will not be shared to Third Parties beyond Smart AKIS partnership. You need just 2 minutes to fill in the survey.

Thank you in advance for your time and collaboration.

mart-akis.com

If you are interested on getting informed on Smart AKIS you can register to our newsletter in https://
Please, register and enjoy all the functionalities of the Smart Farming Platform
Smart AKIS Network
Question 1: Country
Select an Option v

Question 2: Cropping system (choose main one)?

Select an Option v

Question 3: Total area cultivated/farm enterprise size:

Select an Option v

Question 4: Please look at following pictures and think which technology/es can best suit your needs.

Robots and autonomous machines, Autonomous robots: above, pruning vines in a vineyard (Wall-Ye V.L.N. robot), and below,
weeding and using sensors to monitor a vegetable crop (Carre).

Not Interested Neutral Interested

Figure 13: Short survey introductory text
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3.1.4 Technology preview

Feedback received from users (mainly farmers) indicated that they prefer to have different preview of the
technologies than initially envisioned. Therefore, we implemented additional mode for technology

presentation:

Technologies

Search bar Technologies 2 =
Keywords
—— ———— 1
Pro Series Soil Sensor Use of a disease
forecasting system to
manage strawberry grey
e mould
European Union
Country
Available on the market m m m
Crpping e
Coming so0n to the market
Total area cultivated
SFT type Wireless Sensor Network

To Control Center Pivot
Irrigation System

Pr——y—
:

Automatic section control
for chemical application

Moee yplscat 2 m

S | equipment E EEED
e o \
3 = ,  uropen oo

Coming s00n to the market

e
0 B s
(5]

Figure 14: Mode of technology presentation
and compact mode:

Technologies

Pro Series Soil Sensor

Automate or manually adjust irrigation based on moisture level trends in the soil, using the Toro Pro Series Soil Sensor - 3 wireless soil moisture sensor that works in conjunction with the Toro Sentinel central irigation control system, measuring at dept...

Automatic section control for chemical application equipment

The influence of field seometry on the prafitability of ASC technology for chemical application was evaluated using overlap data estimated for 44 farm fields in Tennessee, USA. Reduction in overlap with ASC was defined as the difference inarea sprayed con...

DKE Data Hub

Farmers today expect to have access to secure systems for gathering, processing, sharing and analysing their data. That is a prerequisite for optimising their operational processes and using their machinery efficiently, with minimum impact on resources. Fu...

Smart detection of pests using optical and acoustic sensor networks - SDOP

SDOP is the solution for identify d d harmful lepid

infields st the optimal moment, before their overproduction. It enables fast and affordable remote detection of pests on large agricultural fields using combination of optical and acoust...

TWRS Wireless RainSensor

No wires. No hassle. Just reliable rain sensing that provides optimum water savings. Toro innovative wireless technology provides easy to use, advanced features for prompt reaction when it starts to rain. Maintenance-free hyzroscopic disks; adjustable ...

AutoDilute

AutoDilute is 2 fully automatic system to stepwise or continuously dilute the remaining liquid to prevent point source pollution and enables to spray out the rinsing water in same field preventing crop damage.

Soil moisture sensor landscape irrigation controllers

This is & review article with the objective of summarizing and relating the main findings of different research projects carried out in Florida that evalusted commercially available soil moisture sensor systems (SMSs) for residential irrigation control. Re...

METEUS

WMétéus: agricultural weather station and connected community. This application requires the equipment of an agricultural weather station Météus. Autonomous, the resort is positioned as close to your plots (no vis-3-vis distance constraint ADSL box). It ..

365FarmNet

365FarmNet is Europe’s major, multiple award-winning software for all farm management systems whatever the size or type of operation. The 385FarmNet platform works across all manufacturers and sectors and its integrated partner applications cover all the f..

Figure 15: Extended and compact mode for technology presentation
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3.1.5 Interactive map for innovation actors gathering

During project activities, consortia realize that a lot of multipliers might be involved in Smart-AKIS projects,
but there is no suitable place for such activity. Consequently, we decided to establish an interactive map,
which will represent the innovative actors. The aim of the mapping is to promote the cooperation of multi-
actor innovation processes on Smart Farming, providing potential innovators information on existing

initiatives and expertise in Europe.

s
smart AKIS

Smart Farming HeRgc N twoRETWORK NEWS SMART FARMING PLATFORM REGISTER NEW TECHNOLOGY MEDIA CONTACT

Map Satellite ::
Norway ' Finland
/“ y
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United hirk Lithuania; >
& K.rr ' 1Y ‘
Ireland ('7 "\ ot Poland ,‘ Belarus 0.7
L Ffon , S et
‘rmany = \ g
e|g|um P'"‘e A
P. s ’ i
] Vlenna ; slovak-a Ukraine
) o ‘ K
g Austm Moldova
Francp ® X H'y .
Romania
. ~ Croam b y
‘Serbia Z/
' italy it i
4 Bavculona ®Rome ulgaria Georgia.. Caspian ses ¥ Uzbeki
Madrid Bl )
Ponu' 5 Tyethenian Sea ' B istanbul _Azerbaijan &
pain Lo Turkey \E Turkmenistan
+
-~ o Syria =
Mediterranean Sea Lebgrion Afaha

Tunisia

Mapdata ©2018 Google, INEGL ORION-ME  Terms of Use

Google

You can join our Smart Farming Map

Smart Farming Map, you can fi

Figure 16: Interactive map — general view
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Figure 17: Interactive map — presentation of one network

The map is being fed by data from an online survey, which was developed in the same style as the one for
technologies collection. Following pictures present the questionnaire:

g

smart AKIS

Smart Farming Thematic Network

@ Pablo

Please register to complete this survey.
Enter your details below, and an email containing the link to participate in this survey will be sent immediately.
Your name

Organization

Email address (we will send you a link to the survey to this address)

Figure 18: Interactive questionnaire (1/3)
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After providing a valid email address, one receives a personalized email with unique link to his/her
guestionnaire. This was done so the respondent can later access the survey and change the data.

Interactive Map Questionnal Exit and clear survey

z 4

smart AKIS

.. Smart Farming Thematic Network

Thank you for registering to participate in this survey.
An email has been sent to the address you provided with access details for this survey. Please follow the link in that email to proceed.
Survey administrator SmartAKIS Team (smartakis.helpdesk@biosense.rs)

Figure 19: Interactive questionnaire (2/3)

In order to be in compliance with GDPR rules, an introductory text is displayed prior the survey questions:

Interactive Map Questionnaire Exit and clear survey

... Smart Farming Thematic Network

Interactive Map Questionnaire

You are one step far from joining our Smart Farming Map.

Smart AKIS would like to add to our Map new stakeholders and initiatives engaged in Smart Farming in Europe.

If you are Smart Farming Network, Platform, Operational Group, Research Center, Accelerator, and you want to be showcased in our Smart Farming Map, please fill in this form.

Information provided will be checked by Smart AKIS and if it fits the Network quality criteria, it will be unloaded to our Map.

Thanks for joining the Smart AKIS community.

Terms and conditions: By filling in this survey you agree with terms and conditions. In accordance with Directive 95/46/EC of the European Parliament, about the protection of individuals with regard to the
processing of personal data and on the free movement of such data, as well as Directive 2002/58/EC, concerning the processing of personal data and the protection of privacy in the electronic
communications sector, as modified by Directive 2009/136/EC: By filling in the registration form you voluntarily provide your consent for the requested non sensible personal data to be collected and stored
by Smart AKIS partnership. Personal data and information provided on registration process will be treated confidentially and willnot be shared to Third Parties beyond Smart AKIS partnership. Data will be
stored in BioSense secure servers. Biosense. ZoranaBindi¢a 121101 Novi Sad, Vojvodina Serbia Tel: +381 21 485 21 37 hit
exercise the right to be forgotten upon written request by email to Biosense: smartakis.helpdesk@biosensers

josens.rs/ You have the right to request for the erasure of such data and to

Figure 20: Interactive questionnaire (3/3)
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There are two groups of questions:
1. General information:
e Name of proposer
e Email of proposer
e Organization
2. Information about initiative
e Title of initiative
e Acronym (if any)
e (Category of initiative

e State
e (City
e Address

e Description of the initiative

e Objectives

e Timeframe (if the initiative is not permanent)

e Email of contact person for the initiative

o Website

e Would you like to be updated on Smart AKIS through our website: Yes/No

After submission, a personalized thank you mail is send. At the same time, the notification is sent to ACTA
representative, who is in charge for quality check of the submitted answers.

3.1.6 Video tutorial

Since Smart-AKIS is a project aiming at connecting two very different sectors (traditional farming community
and IT sector), we tried to establish the best bridge possible. One of the solutions to bridge this sectors is a
video tutorial. The video was created by BIOS and translated by all hub members.

The tutorial can be reached at this link.

3.2  Features for moderators (consortium members)

3.2.1 Performance monitoring

The version published in M09 of the project provided just three simple features for moderators: i) to
moderate (approve/reject) messages; ii) to finish registration of the innovation brokers and iii) coordinator
had a possibility to approve/reject technologies. As time passed, the consortium realized that Smart-AKIS was
potentially losing some opportunities due to low level of KPIs monitoring. Therefore, BIOS developed an
additional service for consortium partners that allowed them to monitor parameters in real time. The list of
implemented KPIs is presented below:

No. of registered users.

No. of sessions on a given time period by users.

No. of technologies fed.

No. of viewings of technologies: access to the mock-up card.

PwnpE
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https://www.youtube.com/watch?v=VjcPn4GOqo8&t=2s

No. of assessments of a given technology on the three questions.
Top 25 searched words in the free search field

Top 25 technologies viewed.

Top 25 technologies assessed by each of the 3 questions (innovation, interest and referral) to be
exploited by category of user and country of origin and type of SFT.
9. Ranking of cropping systems searched

10. Ranking of total area cultivated searched

11. Ranking of SFT type searched

12. Ranking of SFT with the effects on searched

13. Ranking of TRL searched

14. Ranking of crop type searched

15. No. of messages on board

16. Top 25 messages

17. No. of quick surveys developed

© N w

*all indicators are presented in following ranges:
v total
v' per country
v' per category of users (farmers, researchers...)
v" per selected time frame

 userindicators & Message indicators o Technology indicators Q Technology search indicators

Indicators for technologies

From: (yyyy.mm.dd)  To: (yyyy.mm.dd)

Q

Total no. of technologies in the database: 1466

Surveys developed

Figure 21: Performance monitoring board

3.2.2 Platform translation

During Regional Innovation Workshops (WP3) we realized that the translation of the website is not enough
and that the translation of the platform would have bigger impact on farmers’ community. Therefore, BIOS
initiated the translations of the platform. The process had two phases — during the first we extracted all static
text that can be found on the platforms (e.g. welcome text, short survey, etc.). The extracted text we
distributed to regional hubs and asked for translation to national languages. In parallel, we developed a
system for translation of texts that might be changed during the time — technology description. The following
picture presents that interface:
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can be used in combination with the HORSCH i kada bi preskakanje svakog drugog reda ubrzalo brzinu rada. Gesto su gre3ke u putanji kretanja bile rezultat nenamernog

Touch Terminal. kontinuiranog brojanja redova. S
red postavljen, Tokom setve, praenje postaje nepotrebno. Svaki put kada magina stane u red kojije obuhvacen putanjom kretanja,
ventili se aktiviraju automatski. Ova funkcija se moZe koristiti u kombinaciji sa HORSCH Touch Terminal

neludes a tramline, ted automatically. The function

PS kontrolom putanje kretanja pozicije ostalih redova se automatski izradunavaju posto je prvi

Videos (Please provide links to the video materials, separated by one space.)

Supporting material (Please upload at most 3 files)

You can uploa

ocx, odt, pef, avi, mp4, mp3 under 2048

Choose File | No file chosen

Upload queue

Figure 22: Interface for translation of technology cards

Special attention was dedicated to upload of files in different languages and their adequate presentation in
English language (default) and in national language.

3.2.3 Notification system
Alerting system for all moderators has been established. Moderators in all countries were selected. They
received an email in the following cases:

¥v" new innovation broker registered

v" new message on Message Board

v" new technology
In case of a new innovation broker registration, the moderator of the country of origin will be informed. In
case of new message — the administrator of the country of origin of the sender will be informed. In case the
country of origin is not one of the consortium members, and the language is English, the coordinator of the
project will be informed. In case new technology survey submission, the coordinator will be informed.

3.3 Technical characteristics

The Smart-AKIS platform is based on enterprise scale, open source technologies. Main technologies that were
used during development stage were not changed; just additional services, features and options were added.
In addition, important changes were made in the database, so it become in compliance with new GDPR
regulation from May 2018.

For back end data storage, we use PostgreSQL relational database management system. The PostgreSQL
RDBMS is used both for storage of various kinds of information from the platform middleware and for storage
of information imported from survey platforms. The platform used to collect survey data is LimeSurvey.
Limesurvey is a system that offers JSON based RPC API that allows live online synchronization.

LimeSurvey is a free and open source on-line survey tool written in PHP based on a MySQL, SQlite,
PostgreSQL or MSSQL database, distributed under the GNU General Public License. It is a web server-based
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software that allows users using a web interface to develop and publish on-line surveys, collect responses,
create statistics, and export the resulting data to other applications.

Middleware is built using Enterprise JavaBeans 3.0 and WildFly 10 application server as the host. Enterprise
JavaBeans encapsulate business logic of the system. They connect to the RDBMS for data storage and retrieval
and offer functionalities to external clients using RESTful web services and JSON format.

The platform supports various kind of client devices like desktop and laptop computers, tablets and
smartphones. Web application accessed by the clients is responsive - it provides optimal viewing experience
depending on the device used to access the platform. Web tier design is based on Bootstrap framework.
Communication with the platform middleware and web application control is developed using AngularlS
JavaScript Model-View-Controller framework that supports exchange of JSON data through RESTful web
services implemented on middleware.

During the life of the project, Smart-AKIS platform was linked with AgroSense platform — a digital platform
that provides support to farmers and agricultural companies in monitoring the growth of crops and planning
of the agricultural activities. More about this synergy can be read in chapter 4, but the technical perspective is
presented on the picture below:

JavaEE based middleware
AngularS WildFly AS
Bootstrap

=

PostgreSQL
RDBMS

s
/

Enterprise
JavaBeans 3.0

Lime
Survey

Figure 23: Smart-AKIS platform architecture

In the above described architecture of the system, clients are completely decoupled from server components.
Their communication is service based, implemented using RESTFul web services (Representational State
Transfer) and JSON (JavaScript Object Notation) format. Client server communication is encrypted using
registered SSL certificate and secured using session-based authentication using session token.

Mechanisms used for communication between the Smart-AKIS platform and LimeSurvey server again include
exchange of JSON documents, but with different underlying protocol - LimeSurvey offers RPC (Remote
Procedure Call) based access to its internal data and structure.
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3.3.1 Use-case diagrams and workflow

Use-case method was used to define interactions between external actors and the system. The first step was
to define main groups of users (from the system’s perspective). Three different groups of users were

identified:

a) Administrators (have full access rights in the system and are able to manage users and assign
rights) — BIOS team

b) Content manager (responsible for approving/rejecting new technologies and general content on
the platform) — project coordinator AUA in collaboration with CERTH

c) Moderators (users that are able to monitor main KPIs on the platform and translate the content
on their own languages) — each consortia partner

d) End users:

e Farmers

e Providers of SFT technologies
e Innovation brokers

e Researchers

For Smart-AKIS platform, we have identified six main use cases:

uciIbD User role Use Case Title

Administrator ATl
system

Administrator
Content manager
Moderators Login
End users
(registered)

Content manager Manage content

End users Register
(unregistered) g
All Take a survey

Use Case Description
The administrator may add/delete users and manage their
authorization level in Smart-AKIS Platform.

Authorized users have to login before performing specific
actions

Content manager may approve or reject farm descriptions
(farm cards) before publishing.

Moderators need to moderate and approve every message
before they are published on the message board.

Users are registered using very simple form with a small
amount of data that is defined in project documents. There
are two big groups of users that may register online —
farmers, researchers and SFT providers are part of the first
group and the post-registration approval by platform
moderators is not needed. On the other hand, if a user
wishes to be registered as an innovation broker, a check and
approval by system moderator is needed. After the approval,
that type of users may access additional privileges.

System administrators and moderators are pre-registered
and cannot be registered using described form.

Smart-AKIS platform foresees two types of surveys — one that
targets technologies and the other that is focused on
farmer’s needs. Technology related surveys are based on
LimeSurvey server and they are taken by innovation brokers.
Farmer surveys are short surveys implemented inside Smart
AKIS platform. Information from LimeSurvey server is
synchronized with the platform database and it is used for
technology cards creation.
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Browse

Al Technology Cards

Administrator
Content manager

Moderators View the search
End users results
Unregistered

users

Read and post

Registered users
messages

Information entered by farmers in short surveys is used to
pop up technology cards that best match farmer’s interests.
Technology cards are shown to users one by one. Each card
presents one technology by displaying various KPIs,
Technology Readiness Level and other significant
information. Project materials predefine the information that
is shown at cards. When a card is shown, a user is prompted
to answer three short multiple-choice questions.

Data collected from surveys is used to pick cards that are
closest to user’s interest and show them first on the list.
Nevertheless, user still has the possibility to search the
database with filters. There are two sets of criteria, basic
criteria and those used for detailed search (they are shown
on demand).

All users may navigate within the search
results, which may be presented in different
ways, according to the needs of the user.

All registered actors can post messages to messaging board.
They may leave some of their contact details, if they wish.
The usage of various languages is enabled. Users may also
see already posted messages and filter them using language
and country criteria.

If a user wishes to contact the other user that posted the
message, one can do it by using a reply button. In that case,
user writes the private message and gives its email, and the
system sends the mail to the user that posted the original
message, putting the given mail to the field. After that, users
communicate directly using their emails.

Table 2: Use cases in Smart-AKIS platform

Administer

system

—

Researchersand SFT

Read and post
messages

InAovation broker

Browse technology

e —

providers

Administrator

Figure 24: Smart-AKIS use-case diagram
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3.4 Smart-AKIS in accordance with GDPR regulation

From the very beginning of the project, Smart-AKIS consortium paid attention on data protection and all
related regulations. We conducted a group of actions, so the platform and entire system be in accordance
with GDPR. The most important one was the change of Legal notice, privacy and cookie policies. New version

can be reached here. The second change was implementation of the cookies notification and request for
acceptance.

This website uses first party and third party cookies to manage your visit to the website and to collect information on your
browsing thereof. By clicking on the “Accept” button, you give your consent for us to use the above cookies. Please check our

cookie policy for further information. Legal notice, privacy and cookie policies

Figure 25: Cookies notification on the website

Consequently, we have implemented some changes in process for newsletter registration

Newsletter

More information

Figure 26: Registration for the newsletter



https://www.smart-akis.com/index.php/legal-notice-privacy-cookie-policies/

4. Smart-AKIS integrated in AgroSense application

Due to commitment of entire consortium, Smart-AKIS platform has been recognized as a meeting point
between end-users of the smart farming technologies and IT experts (both from academia as well as from
commercial companies). Except introducing farmers with IT solutions that might help them in their daily
practices, Smart-AKIS platform has great potential to evolve into widely recognized source of information
regarding state-of-the-art technologies for agricultural production and valuable asset to the decision-making
bodies both locally as well as on European level.

This potential was recognized and further reinforced by integration of the Smart-AKIS platform with a brand
new platform for Digital Agriculture of the Republic of Serbia, named AgroSense. The Platform for Digital
Agriculture of the Republic of Serbia has been initiated by BIOS in the course of strategic dedication of Serbian
Government to boost the agricultural production in Serbia on two different levels. The main strategy towards
the end-users (both small farmers as well as large households / agricultural companies) is to provide ready-to
use information on the crops conditions. On the other hand, the platform can be used by government
representatives. The statistical data about the users in anonymized and aggregated form, in compliance with
GDPR and the agreement signed by the user during the registration, can assist them in establishment of
successful agricultural strategy on national level and well-tailored plans for regional development.
Additionally, the third group of users are extension services and companies that are focused on agricultural
production.

AgroSense digital platform, through a single user profile, allows the access to the whole system: AgroSense
web application intended for comfortable work on a PC and AgroSense Android application that turns a
mobile phone into a new useful tool for farmers. AgroSense web application is designed for visualisation and
in-depth analysis of data, while AgroSense Android application, besides giving instantaneous insight into all
data, on the field, allows for a quick and easy input of data to the system.

"" O signUp  i=FAQ 7 About € What'snew

Digital Agriculture of Serbia

\ '7 AgroSense

BioSense

-
- 4

Get started NOW

L4

P> Get Android application

Figure 27: AgroSense platform — home page
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The main aim of the platform is to provide monitoring of crops and fields and planning activities by combining
processed Sentinel pictures with meteorological data (historical data and forecasts) and on-the-ground
information received through various measurements.

AgroSense platform covers several different sections:
v Diary of agricultural activities
v" Weather forecast for the location of the parcel
v' Satellite indices of crops that describe plant growth, photosynthesis intensity and the availability of
water and nutrients
Overview of soil analysis
Overview of photographs of crops
Information about smart technologies used in agriculture
Latest information about the occurrence of pests and plant diseases

ANENENEN

The very first step (after registration, which requires just an email address and is completely free of charge) is
to create a parcel. That can be done by inserting the parcel number (from the official cadastre register of the
Republic of Serbia) or by drawing.

) @ Board 0 Parcels T Meteo Costs & pis B Technologies i= FAQ < About milica trajkovic | Farmer Log out [c3

Map operations

+, Create parcel NENADICI
Region

Catastar region

OBZIRI

Parcel number

Don't know parcel number?

Q, Find my parcel

@ Pictures

e e R G OGE L

Figure 28: AgroSense platform — creating a parcel

Then, farmer needs to fill in the data about the parcel, such as the type of activity that is planned, type of
crops, etc and the interesting world of AgroSense is ready to be discovered!

The first information that one can get is the weather data: temperature, pressure, precipitation, humidity,
wind speed and direction and clouds.!

1 . .
Source of the weather forecast data is Norway meteo service - https://www.yr.no
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Figure 29: AgroSense platform — weather information

The next stop are meteorological data: temperature 2m above ground, temperature 5cm above ground, 5cm
and 10cm below ground, wind speed, solar radiation, dew point, air pressure.2

The advanced algorithm processes the parcel specifications and suggests which smart farming technologies
might be used. The algorithm takes into account all the inserted information, such as production stage or crop
type and required agro-technical measures. On the other side, the algorithm goes through the Smart-AKIS
knowledge reservoir and filters just technologies marked as TRL9. The reasoning behind this decision is that
end-users (farmers) do not want to be informed about scientific research outcomes, but rather to have
information about ready-to-use solutions, available on the market. As a result, the user of AgroSense platform
receives the list of available and appropriate solutions for his/her farming practice.

@ Board [ Parcels 5 Meteo Costs BB PIS = FAQ 7 About milica trajkovic | Farmer Logout =

N-eXpert PAIS

B fertilization
pesticide application

fertilizah'on
pesticide application

Smart Plant

e

gl Duport Liquiliser

pestand disease control

Figure 30: AgroSense platform — integration with Smart-AKIS SFTs

2 Source of the weather data is Republic Hydrometeorological Service of Serbia - http://www.hidmet.gov.rs
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Another segment of the platform, perceived to be extremely useful, is the finance management of the
agricultural production. When all fields are precisely filled in, farmer has the entire overview on expenditures,
gained profit and estimate financial investment for future activities.

r @ Board 0 Parcels T Meteo Costs B pis <3 Technologies i= FAQ P About milica trajkovic | Farmer Log out c 2

¢
-

Parcel search

poreel mame Dobra Zemlja (16,18 ha) oo D D ———

Dobra Zemlja

Show 10 v entries Search:

Cro

> T f Operation Operation cost Unit cost of Resource Resource cost

ype o
Field crop v A Date a::S\:itv Description cost per ha per parcel resources cost per ha per parcel Comments
! (RSD) (RSD) (RSD) (RSD) (RSD)
Crop type
Plant Agratechnical
Wheat M 1 20.10.2017, - operation,
protection
Irrigation
Clear - 4
Showing 1to 1 of 1 entries Previous Next

Search Q
Search results Resources and operations Total expense Profit

Dobra Zemlja %

No data about the cost of No data about the cost of No data about the cost of
activities activities activities
Show expenses [
Data is shown based on costs entered Data is shown based on costs entered Data is shown based on costs entered
for individual activities. for individual activities. forindividual activities.

Figure 31: AgroSense platform — parcel financial management
AgroSense platform has been launched by the Prime Minister of the Republic of Serbia on the October 3™
2017, as one of the strategic pillars that is aimed to enhance digital transformation process in Serbian
agricultural sector and to foster IT sector to develop solutions that will be closer to the farmers. Head of the
Vojvodina provincial government, Igor Mirovic, said that agriculture was "a key lever of economic
development and, consequently, the Center for Digital Agriculture is the main tool for launching agriculture
throughout Serbia".

Figure 32: AgroSense platform — opening ceremony
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5. Conclusion

During the 30 months of the project, the interactive online platform was developed in close collaboration with
project partners and end-users — farmers. After the platform was launched, the development process did not
just transform into maintenance. BIOS continued to tightly monitor all platform stakeholders and collect their
feedback and inputs. This activity generated a list of requests for the development team. All relevant
requirements, that were estimated to be beneficial for the platform were implemented. Therefore, at the end
of the M30, Smart-AKIS platform is a intuitive meeting-place between ICT solutions for agriculture and its end-
users — farmers. Smart-AKIS team is very proud that platform was recognized as useful tool, so it was
integrated into AgroSense application (preserving Smart-AKIS identity and acknowledgment). All described
above influenced on the decision to open all collected data, so it can be re-used in various other purposes and
sectors. To that end, every technology card has its own PDF and HTML documents, allowing other systems to
read and use Smart-AKIS data.
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6. Annex
PDF of the technology card
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TIHIS PROJCCT IIAS RCCCIVED FUNDING FROM

THE EUROPEAN UNION'S HORIZON 2020 RESEARCH
AND INNOVATION PROGRAMME UNDER GRANT
AGREEMENT N. 694294

Nutrition
Title Nufrition
Title (native language) |english

Category

Short summary for
practitioners (Practice
abstract) in English)

Short summary for
practitioners

Website

htip:/photosynthetica.com/

Audiovisual material

Links to other websites

Additional comments

Keywords

Agricultural production systems | Fertilisation and nutrients management | Soil management /
functionality | Water management | Climate and climate change | Energy management

Additional keywords

analysis, innovation, nutrition, models, softwares

Geographical location
(NUTS)

BG31

Other geographical |g65 Bigaria, EU

location

Cropping systems

Field operations Fertilization | Pesticide application | Weed control | Crop protection | Irrigation | Harvesting
SFT users Farmer

Education level of users

Fam siz (ha)

Company info

Companyname Photosynthetica LtD

Address Hristo Smirnenski 23, Svoge, Bulgaria

\Website www.photosynthetica.com

Patent status no patent

Effects of this SFT

Productivity (crop yield per ha) No effect
Quiality of product No effect
Revenue profit farm income No effect
Soil biodiversity No effect
Biodiversity (other than soil) No effect
Input costs No effect
\Variable costs No effect
Post-harvest crop wastage No effect
Energyuse No effect
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CH4 (methane) emission

No effect

CO2 (carbon dioxde) emission No effect
N20O (nifrous oxide) emission No effect
NH3 (ammonia) emission No effect
NO3 (nitrate) leaching No effect
Fertilizer use No effect
Pesticide use No effect
Imigation water use No effect
Labor ime No effect
Stress or fatigue for farmer No effect
Amount of heavy physical labour No effect
Number and/or severity of personal injury accidents No effect
Num_ber_ and/or s_eyerityof a_cgidents resulting in spills property damage incorrect No effect
application of fertiliser/pesticides etc.
Pesticide residue on product No effect
\Weed pressure No effect
Pest pressure (insects etc.) No effect
Disease pressure (bacterial fungal viral etc.) No effect
Information related to how easy it is to start using the SFT
This SFT replaces a tool or technologythat is curentlyused. The SFT is better than the -
current tool no opinion
The SFT can be used without making major changes to the existing system no opinion
The SFT does not require significant leaming before the farmer can use it no opinion
The SFT can be used in other useful ways than intended by the inventor no opinion
The SFT has effects that can be direcly observed bythe farmer no opinion
Using the SFT requires a large time investment by farmer no opinion
The SFT produces information that can be interpreted directly no opinion
View thi n mart-AKIS phtform

SMART AKIS PARTNERS:

B = JO, vacenmasyf rymesn

e L )

Maitieury

This factsheet was generated on 2018-Mar-05 10:32:59.

- CEMA
= INTIA .
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