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Executive Summary

Smart Farming paves the way for sustainable and clean production of food leveraging latest trends in
Information and Communications Technology (ICT). Though ICT the agricultural sector can automate
tasks, monitor large number of animals or farmlands, make decisions based on aggregated data and
accelerate decision making processes. Moreover, Smart Farming enables collaboration between technical
experts like software engineers and agriculturists or veterinaries. Agricultural and veterinary experts
possess domain expertise but lack the technical knowledge to automate their tasks and accelerate using
hardware and software deployments.

SmartROOT Virtual Farm Hub aims to gather data from mixed farming activities that will be presented for
educational purposes. Based on this hub, SmartROOT aims to start building the training material to foster
discussion, trigger cooperation and knowledge exchange of each group of students. This action will end
up in an interactive ecosystem of knowledge around MFS, where post-graduate students along with their
instructor’s guidance, can use as a teaching environment.
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1 Introduction
1.1 Purpose of the Document

The purpose of this document is to present the work made in the frame of the intellectual output O3,
titled SmartROOT Virtual Farm Hub, from the starting date, September 1%, 2020, till the ending date of
the intellectual output, December 31%, 2022. The document consists an update of the interim progress
report providing a detailed analysis of all educational tools included under the umbrella of the SmartROOT
Virtual Farm Hub.

More specifically, the remainder of this document is structured as follows: Section 2 presents an overview
of the SmartROOT Virtual Farm Hub, which consists of five educational tools. Section 3 describes the
educational platform (e-Class). It presents the user roles, the functionalities for each user role, and the
virtual features that can be supported by the e-Class platform to enhance the educational experience with
engaging and interactive content. Last, Section 3 provides a demonstration of the e-Class platform with
the creation/management of a course and several educational activities using the interactive content
created with the use of the virtual features. Section 4 describes the farm management tool that will enable
practising with an interactive farming ecosystem of knowledge around MFS for educational purposes.
Section 5 presents a data visualization tool that is useful for monitoring and better understanding farming
data. Section 6 documents a tool for web-based geospatial catalogue exploring that can enable users to
build spatial data federations. Last, Section 7 describes the material/data expected (in accordance with
the proposal) to be filled in by SmartROOT partners, who are experts in the MSF field, for the creation of
the training courses and educational activities.

This document also aims to be a reference manual for non-technical users that wish to get an overview of
the offered functionality of the SmartROOT Virtual Farm Hub.
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2 The SmartROOT Virtual Farm Hub
2.1 Overview of the SmartROOT Virtual Farm Hub

Our initial vision was to offer the SmartROOT Virtual Farm Hub as two separate tools, an educational
platform (e-Class) and a virtual farm platform, which would be offered as web-based applications
representing a virtual farm hub where data from mixed farming activities (along with experimental data
from the MARS project?) would be presented for educational purposes. Figure 1 depicts the initial vision
for the SmartROOT Virtual Farm Hub planned to be developed and delivered by the intellectual output
03.

.-~ Interactive content
; ey

Educational platform Virtual farm platform

Virtual Farm Hub Ecosystem__,w’""

Figure 1: Initial vision for the SmartROOT Virtual Farm Hub

After some months of intensive work, we concluded to an updated vision for the SmartROOT Virtual Farm
Hub. We decided to serve it as a central hub which will gather and offer a set of different educational
tools (Figure 2), including the two separate tools of the initial vision (i.e., the educational platform (e-
Class) and the virtual farm platform).

L https://project-mars.eu/
|
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Figure 2: The SmartROOT Virtual Farm Hub https://virtualfarm.infalia.com/
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Figure 3: The navigation page of the SmartROOT Virtual Farm Hub
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Finally, the navigation page of the SmartROOT Virtual Farm Hub platform (103), depicted in Figure 3,
allows access to five different tools:

m  e-Class platform: The 1st available tool of the SmartROOT Virtual Farm Hub platform is the e-Class
platform https://eclass.smartroot.eu/.

®  Farm Management tool: The 2nd available tool of the SmartROOT Virtual Farm Hub platform is
the Farm Management tool https://litefarm.infalia.com/.

®m  Data Visualization tool: The 3rd available tool of the SmartROOT Virtual Farm Hub platform is the
Data Visualization tool https://cattle.infalia.com/.

® A tool for web-based geospatial catalogue explorers: The 4th available tool of the SmartROOT
Virtual Farm Hub platform is a tool for web-based geospatial catalogue explorers
https://terria.infalia.com/.

®  The farmer educational game: As an extra feature, on top of the frame of the SmartROOT Virtual
Farm Hub platform, an educational farmer game has been created, which is also available in the
platform at https://farmer.infalia.com/.

2.2 Impact of the SmartROOT Virtual Farm Hub

The SmartROOT Virtual Faram Hub is acting as an open hub for knowledge accumulation and practise with
the enrolment of agriculturist, veterinaries, computer engineers, as well as agriculture stakeholders such
as farmers and breeders.

This hub aims to:

e reveal the capabilities of ICT applications in MFS,

e define the technical skills that the ICT post-graduate student should acquire based on the
requirements analysis carried out by agronomists and veterinaries post-graduate students,

e constitute the platform that agronomists and veterinaries post-graduate students will be trained
on.

Based on the hub, SmartROOT aims to start building the training material to foster discussion, trigger
cooperation and knowledge exchange of each group of students.

The different tools which are made available in the frame of the SmartROOT Virtual Farm Hub will have
various options for configuration in order to be useful for education for ICT students. This action will end
up in an ecosystem of knowledge around MFS, where post-graduate students along with their instructor’s
guidance, can use as a teaching environment. ICT post-graduate students shall be trained to develop
such a Virtual Farm Hub while non-ICT post-graduate students shall be trained on using this hub and
manage the real information derived from it.
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3 e-Class Platform
3.1 Overview

The e-Class platform is acting as an open hub for knowledge accumulation with the enrollment of
agriculturist, veterinaries, computer engineers, as well as agriculture stakeholders such as farmers and
breeders.

SmartROOT Virtual Farm Hub

User login

n oClass platform i
xed farming activities >

representing a virtwal farm where cata
educational purpo:

Co-funded by the
Erasmus+ Programme
of the European Union

SmartROOT Virtual Farm Hub & updated

The e-Class platform will serve as the mean for preparing and delivering training courses and interactive
educational activities to the MFS students. The e-Class platform supports two main role types
(administrator and regular user), two main regular user types (student and teacher) and different
functionality based on the role type.

3.2 Roles

The educational platform will enable two (2) roles, administrators and regular users, each one having
capabilities tailored to their needs and requirements within this platform. Specifically, regular users are
further categorized into two (2) types, namely, students and teachers.
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Regular Users:

Student is an individual who joins the educational platform in order to be trained on using this
educational platform and manage the real information derived from it. A student can register to
courses making an open registration, access educational materials, and participate in working
groups, discussion forums and exercises. A student can also participate in educational activities
with tailored and interactive content, which are created/managed by the teacher to enhance the
educational experience. Student accounts can be created either automatically, by allowing open
registration of new users, or by the platform administrators themselves after an on-line request.
Teacher is an individual who joins the educational platform in order to be trained to develop such
a Virtual Farm Hub and learn how to use it and the educational platform as a teaching
environment. A teacher is responsible for the creation and administration of electronic courses.
Teacher accounts are created by the platform administrators, on demand or after an on-line
request. They can create an unlimited number of courses, contact student users registered to
them, upload educational materials (texts, images, presentations, video, assignments, exercises,
etc.), create discussion forums where course participants can interact and generally control the
educational process. They can also create and manage educational activities using interactive
content and include them in their course structure or as individual educational components.

Finally, the administrator has general control over the platform. Administrators can create and administer

user accounts and courses, monitor the server and database operation.

10
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3.3 Platform’s Functionality

The educational platform’s functionality differs based on the “regular user” role. More specifically, the
functionality is mainly the same between the teacher and the student role with some slight differences,
which are depicted below.

We start with the landing page when a user logs into the educational platform. The platform’s
functionalities which are available when a student is entering the platform are shown in the following
figure. A student can see the list of courses where they are enrolled, the latest announcements of the
courses they are attending, their calendar and latest messages.

L ekamateri

H

User portfolio

My courses My Calendar

‘ March 2022 »
You are not registered to any courses!
Sunday Monday Tuesday Wednesday Thursday  Friday  Saturday

Select "Courses List” to review the available courses.

3 [ E
Latest announcements
2 26
More.
® Dueday ® System event
Course event ® Personal event

Latest messages

Profile (brief)

Eleni Kamateri

Courses | am enrolled in
Category: E-Book » 1. Introduction to Mixed Farming Systems - o

Last visit : Wednesday March 16, 2022

11
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The platform’s functionalities when a teacher is entering the platform are similar, with the only exception
that the teacher can create a new course.

# ekamater =

User portfolio

+ Course Registration

My courses My Calendar
) [l March 2022 »
You are not registered to any courses!
Sunday Monday Tuesdsy Wednesday Thursdsy Fridsy  Sawrday
Select "Create course site” to create your on-line courses.
2
Latest announcements
20 2
27
lore..
® Dueday @ System event
Course svant ® Personal event

Latest messages

Prefile (brief)

Eaf;ggl:;‘ﬂf ‘ Courses | am enrolled in (o]
Last visit : Wednesday March 16, 2022 Change Password

12



£

SmartROOT SmartROOT Virtual Farm Hub

In the following figure, the list of available tools, named as user options, for students and teachers are
presented, where differences of the two roles are highlighted.

As we can see, the core difference in the user options is that a student can access the gradebook and the
certificates while a teacher can create and manage a new course.

13
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Registration in a course

Both user roles, students and teachers, can see the list of courses and register to them.

L ekamater =

# Portfolio
User portfolio
Course Selection
 Back
Category: SmartROOT » E-Book » 1. Introduction to Mixed Farming Systems
Registration Code Teacher Type
1. Introduction (101 MFS101) o
analysis (I01MF5102) ol
3. Crop monitoring architecture (I01MFS103) 4
4. Animal monitoring (I01MF5104) ol
5. Food quality evaluation (I01MFS105) ol

ekamater =

User portfolio

+ Course Regisiration @ Create Course

My courses

My Calendar

All Courses Search... Q « March 2022 »
Sunday Mondsy Tuesday Wednesdsy Thursdsy Fridsy  Ssturday
3. Big data in Agriculture (I011CT103) (-] _

4. Image processing (I011CT104)
1. Introduction (I01MFS101) o v -
Displayed 1 till 3 from 3 total results ¢ 1 > 7 9
2 26
Latest announcements
@ Dueday @ System event

® Courss event ® Perzonal event

14
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When clicking to a registered course, a new page dedicated to this course is accessed.

# ekamater =

3. Big data in Agriculture

Description Q J\

Calendar Announcements

1 >

Sunday Mondsy ~ Tuesday Wednesday Thursday Friday Saturday
c
12
17 19
® Dueday @ System event
® Courseevent @ Personal event

15
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Create and manage a new course

Ateacher can click to create a new course. This will be done after specifying some details about the course.

User portfolio

Create Course

Title:

Course code:

v UserOf
Category:
Teachers:
Language:

Brief course
description
(optional):

Course format:

Optional password:

Course License:

Course access:

Big Data and Agriculture

E-Book = 2. ICT in Agriculture

Eleni Kamateri

English

Simple format
® Course Unit Format (weekly, topics)

wall Format

® Mo license specified
All rights reserved

Creative Commons (CC) license

@ of Open

@ Registration Required

Create Course Cancel

L1
ey B

ekamater

“ Back

0WORDS |

16
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After creating a new course and entering to its management board, the teacher has available three types
of tools: Active modules, Interactive modules and Course administration.

17



SmartROOT Virtual Farm Hub

3.4 Interactive Virtual Features

In order the data from mixed farming activities to become the basis for “engaging” educational activities,
the e-class platform was extended with a list of “virtual” features. Using these features/tools, a teacher
can re-use the available content and material from the e-class platform provided in the frame of courses
and create interactive educational activities.

In order to extend the educational platform of the SmartROOT Virtual Farm Hub with these interactive
features, the H5P plugin? has been installed and used that enables the system to create and integrate
interactive content.

The plugin can be found in the Interactive Modules of a course and is visible for management only by the
administrator of the course, a teacher role which is also the creator of the course.

Big Data and Agriculture = (2]

H5P Content

There is no H5P content

‘ O HsP Content ’

2 https://h5p.org/
|

18



SmertRO0T

SmartROOT Virtual Farm Hub

3.4.1 HS5P Functionality

HS5P is a plugin for existing publishing systems that makes it easy to create interactive content by providing
a range of content types.

Examples of these content types are presented in the following figure.

Content Types

View all Larger Resources  Other Tasks

Accordion

Create vertically stacked
expandable items

a

Audio Recorder

Create an audio
recording

y

Crossword

Create a crossword
puzzle

Drag the Words

Create text-based drag
and drop tasks

Find the words

Grid word search game

Advent Calendar (b... Agamotto
Create an advent Create a sequence of
calendar images that gradually
Chart Collage

Quickly generate bar

Create a collage of
and pie charts

multiple images

= 0

Dialog Cards Dictation
Create text-based Create a dictation with
turning cards instant feedback

Essay Fillin the Blanks
Create essay with Create a task with
instant feedback

missing words in a text

! -—

Flashcards Guess the Answer
Create stylish and Create an image with a
modern flashcards

question and answer

&

AR Scavenger Arithmetic Quiz
Augmented reality fun! Create time-based

arithmetic quizzes

Column Cornell Notes
Column layout for HSP
Content

Take notes using the
Cornell system

Documentation Tool Drag and Drop

Create a form wizard Create drag and drop

with text export tasks with images.

B e

Find Multiple Hots...

Find the Hotspot
Create many hotspots

Create image hotspot
for users to find

for users to find

<>

Iframe Embedder Image Choice

Embed from aurl or a
set of files

Create a task were the
alternatives are images

19
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Image Hotspots

Create an image with
multiple info hotspots

Impressive Present...

Create a slideshow with
parallax effects

Multiple Choice

Create flexible multiple
choice questions

Sort the Paragraphs

Create a set of
paragraphs to be sorted

Timeline

Create a timeline of
events with multimedia

VAN

Course Presentation

Create a presentation
with interactive slides

Image Juxtaposition

Create interactive
images

(<]

Interactive Book

Create courses, books
or tests

Personality Quiz

Create personality
quizzes

L ?)
[

Speak the Words

Answer a question using,
your voice

@

True/False Question

Create True/False
questions

xRN
oe o0
Branching Scenario

Create dilemmas and
self paced learning

Image pairing
Drag and drop image
matching game

mam

[

KewAr Code

Create QR codes for
different purposes

Questionnaire

Create a questionnaire
to receive feedback

Speak the Words Set

A series of questions
answered by speech

Virtual Tour (360)

Create interactive 360
environments

Image Sequencing

Place images in the
correct order

Mark the Words

Create a task where
users highlight words

Quiz (Question Set)

Create a sequence of
various question types

Structure Strip

Interactive structure
strip

Complex fill the bla...

Fill in the missing words

Image Slider

Easily create an Image
Slider

Memory Game

Create the classic image
pairing game

Single Choice Set

Create questions with
one correct answer

Summary

Create tasks with a list
of statements

Interactive Video

Create videos enriched
with interactions

3.4.2 Example adjusted in the frame of the SmartROOT project

In this example, we create an Image Sequencing interactive module based on the steps of the below
algorithm.

20
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2.1. Seeding 2.2. Pixel
(KMeans/ Labelling and 2.3. Elimination 2.4. Relabelling
150Data) Clumping

—r

2.1. Image Sub-
sampling

Shepherd et al algorithm performing a k-means implementation [1]

First, the administrator of the course accesses the “H5P Content” in the “Interactive modules” (from the
list at the left), click on “Create” button and selects the Image Sequencing (from the list appeared under
the Create button at the right).

- ekamater =
# Particha | Big Data and Agricuturs

Big Data and Agriculture P (2]
H5P Content @

Create- [ a0 T

_ . N = Flashcards
here is no HSP content
= Guess the Answer
@ |frame Embedder
&= Image Choice
& Image Hotspots

we |mage Juxtaposition

= Image Sequencing

« |mage Slider

Bz Interactive Book
a Interactive Video
= KewAr Code
Mark the Words
# Memory Game

Multiple Chaice

we Personalicy Quiz
% Question Set
Single Choice Set

‘ O HSP Content

= Sort the Paragraphs

21
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Then, the administrator of the course provides the necessary information in order to create the specific
H5P interactive content and save it.

=
HSP Content

L ekamater =
o o
Big Data and Agriculture = (7]
Create
= Back
H+Phwe Image Sequencing ~
7 Tutorial  ®® Example @ Copy [ Paste & Replace
@ Image Sequencing 5

Title * | Metadata

Used for searching, reports and copyright information
Shepherd et al. algorithm's steps performing a K-means im plementation
Task Description *
A guide telling the user how to solve this task.
Drag to arrange the images in the correct sequence
Alternate Task Description *
4 guide intended for visually impaired users on how to solve this task.

Make the following list be ordered correctly. Use the cursor keys to navigate through the list items, use space to activate or deactiva

Images *
1. Image © | Image*
2. Image (]
Relabelling
3. Image <}

A

AN Image description for USErs WHo CANNGT Fecognize the image

Audio files

An optional audic for the card to play

- Behavioural settings

Add a show solution button for the game
Add button for retrying when the game is over

Add button for resuming from the current state

~ Text overrides and translations

Here you can edit settings or translate texts used in this content.
Language: v

* Image Sequencing

Save Cancel

22
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After saving it, the administrator of the course can see the list of all H5P interactive contents and select

to edit/delete it or publish it to the course.

The preview of the created Image Sequencing is presented below.

Drag to arrange the images in the correct sequence

Relabelling

Time spent
0:21

Total Moves
2

# Portfolio / Big Data and Agriculture

Big Data and Agriculture
H5P Content

HS5P interactive content

Shepherd et al. algorithm'’s steps performing a K-means implementation

Pixel
Labelling and
Clumping

« Check & ShowSolution

Elimination

Seeding
(KMeans/
1SOData)

ekamater

=

e

H5P content type

=% Image Sequencing

«©

E- 2%

HF
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3.5 Demonstration of the Educational Platform

We present here the creation and management of a new course that focuses on machine learning and
data mining techniques in agriculture and the inclusion of interactive educational activities under this
course. For the creation and management of the interactive educational activities, we use the interactive
content created with the use of the interactive virtual feature add-on and the interactive features
provided by the educational platform itself.

Step 1: Creation of the new course.

We log in the educational platform with a teacher account. After that, we create a new course, named
“Machine Learning and Data Mining Technigues”, under the “Main Course 1. ICT in Agriculture” of the

existing structure of courses.

@ a
Home pa elect categ
SmartROOT Virtual Farm Hub
Courses List
= Back
Category: SmartROOT » E-Book » 2. ICT in Agriculture
Code Teacher Type
ntroduction (1I011CT101) ol
2. UAVS (1011CT102) o'
3. Big data in Agriculture (I011CT103) ol
4. Image processing (I011CT104) o'
cation technologies (1011CT105) -
Machine Learning and Data Mining Technigques (011CT106) Eleni Kamateri o'

24
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Machine Learning and Data Mining Techniques

Eleni Kamateri

Description
This course will guide you to use ML and Data Mining techniques in a case study
oriented to weed and disease detection.

v Course Description

Course Objectives/Goals
Follow the below units in order to get the appropriate theoretical background, download the datasets, set up and run the experiments and evaluate yourself

about the course

. _____________________________________________________________________________________________|
25
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Step 2: Creation of the course units.

After that, we start with the creation of the course units. For this course, we decided to include 5 course
units, including the Theoretical background, the Datasets, the Methods (Pixel-based image analysis,
Object-based image analysis, Random Forest, Neural Network), Results evaluation (Cross Validation,
Confusion Matrix and Metrics (Recall, Precision)), and Interactive content).

» Course Description &

Units @ @ Calendar

Theoretical background ENES 4 April 2022 3

Sunday Monday Tuesday Wednes Thursda Friday Ssturday
Gy

Datasets & | 8- 3 b 9

Methods ERS

Pixel-based image analysis
Object-based image analysis ® Dueday @ system event
Course event ® Perzonal event

Random Forest

Neural Network
Announcements

Results evaluation 3 8-
Cross Validation

Confusion Matrix

Metrics (Recall, Precision)

Interactive content ER S

At each course unit, we add the respective notes, content and other material. Some example of the
contents and material included in the course units are presented below.
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- ekamater =
# Fortfol tachine Leaming and Da niqu
Machine Learning and Data Mining Techniques = (2]
Units
&= =
Datasets
Theoretical background
[A soil analysis - short p ntation & B
& ekamater =
# Portfolic / Ma Mining Te
Machine Learning and Data Mining Techniques = (2]
Units
«
€ Theoretical background Methods 3
Datasets
Download the whole dataset or specific images. & | 8-
= : MARS Data, Vegetation Ind s, Arnissa, "P 5.
B ex - Cherries 8-
(5] E
H NIR- Index - Cherries & | 8-
[ Orthophoto - Cherries & o
H RED-Inde & s
B P
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& ekamater =
# P chine Leat g Techniqu,
Machine Learning and Data Mining Techniques = (2]
Units
= Edit =48
€ Results evaluation
Interactive content
7] toring E
O Shepherd et al. algorithm&#0 teps performing a K-means implementation $ (=
Units Interactive content v
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Step 3: Creation of the content.

As we can see in the previous figures, the course units may contain documents, multimedia files,
interactive content, etc.

Documents

In order to create a document and add it in a unit, initially, we go to the “Documents” tool under the
“Active modules”. There, we can create a new document or import a document (e.g., a presentation-pptx
file) from our computer. After creating a number of documents, we can list them and select to edit them

by this path.
_ ekamater =

Machine Learning and Data Mining Techniques = (2]
Documents @

= Upload finished

& Uploadfile [ "IN JREK - &5

Root directory &
) & Type  First Name Size Date -4
& b
machine learning algorithms [ 400 B 2022-04-06 15:49:55 -
Bl Soil analysis - short presentation 2.9MB 2022-04-05 12:04:04 -
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Multimedia files

The platform can also host multimedia datasets. In order to create a dataset with images that will be used
in the machine learning algorithms and add it in a unit, we go to the “Multimedia” tool under the
“Interactive modules”. There, we can add multimedia files from our computer or video links from URL

sources. In our example, we added several images separately and grouped in a zip file.

2022-04-05 o~

GREEN-Index - Cherries

Creator: Eleni Kamater)

2022-04-05 LA

MARS Data, Vegetation Indexes, Arnissa, Cherries

Creator: Eleni Kamateri

2022-04-05 -

MDVI - Index - Cherries

Creator: Eleni Kamateri

NIR - Indesx - Cherries 2022-04-05 -

Creator: Eleni Kamateri

04-05 -
Orthophoto - Cherries 2022-04-05

Creator: Eleni Kamateri

y *-
RED - Index - Cherries 2022-04-05

Creator: Eleni Kamateri

-04-05 -
REDEDGE-Index-Cherries 2022:04-05
Creator: Eleni Kamateri

_ ekamater e
# o & Learning and D g Technig
Machine Learning and Data Mining Techniques = (2]
Multimedia @
=
Multimedia files Date >
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Interactive content

For the creation of the interactive content that will support the educational activities, there are two
options. First, we can use the interactive tools provided by the educational platform itself under the
“Interactive modules” (e.g., Questionnaires) and second, we can use the “H5P Content” provided under
the “Interactive modules”.

Under the “Questionnaires” option, we can see the available questionnaires.

# ekamater =
# Portfolio / Machine Learning and Data Mining Techniques
Machine Learning and Data Mining Techniques - (2]
Questionnaires
Title Date Answers -
i , 0 | B
Quiz Crop Monitoring Start Date: 05/04/2022 15:21

End Date; 05/04/2023 15:21
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Below, we can see the questions of an example questionnaire, named Quiz Crop Monitoring.

#® ekamater =
# Pontfolio hechine Leaming and Date Mining Technigues Questionnaires
Machine Learning and Data Mining Techniques = (7]
Questionnaires
* Back

Quiz Crop Monitoring

Question 1

Precision agriculture impacts the entire agri-food value chain: before, during, and after production of food
2 True

O False

Question 2

Production digitalization allows farmers to not be affected from weather conditions.
O True

2 False

Question 3

The irrigation system has high maintenance costs.
2 True

O False

32



SmartROOT Virtual Farm Hub

Under the “H5P Content” option, we can see the available interactive H5P content. As we can see, it is the
same figure as the one presented in Section 5.

# ekamater =
# Fortiolio / Machine Leaming and Data Mining Techniques | HSP Content
Machine Learning and Data Mining Techniques = (2]
HSP Content @
H5P interactive content H5P content type -
Shepherd et al. algorithm’s steps performing a K-means implementation % image Sequencing .
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3.6 Implementation Details

For the development of the educational platform of the SmartROOT Virtual Farm Hub, the Open eClass
platform?® has been used which offers an integrated Course Management System.

The Open eClass platform is the solution offered by the Greek University Network GUnet to support
asynchronous elLearning services. The Open eClass has been designed to enhance the learning process, it
is distributed for free as an open-source software and is actively supported by GUnet. Its main goal lies in
the integration and constructive use of the Internet and web technologies in the teaching and learning
process.

The Open eClass platform can be combined with several add-on modules to enhance the educational
experience, such as the H5P plugin which has been used for interactive content creation.

3 https://www.openeclass.org/en/
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4 Farm Management
4.1 Overview

The Farm Management tool is a web-based application representing a virtual farm where data from mixed
farming activities can be introduced, managed and presented. The tool also offers different levels of
configuration creating an interactive collaborative environment where many users can either create their
own farms or collaborate with existing users for their farming activities.

The tool has been built in the context of the SmartROOT project for educational purposes.

LITEFARM

Welcome to
Litefarm!

&
JAE

Let's get started

4.2 Background Knowledge

The Farm Management tool is an interactive collaborative teaching environment for the management of
sustainable farms by different stakeholders, such as farmers, researchers and students. The users can
have different roles and collaborate among them in farming operations.
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4.2.1 Technology behind the tool

The tool has been built by means of the open-source LiteFarm software®. The LiteFarm was built by
farmers and researchers from the University of British Columbia to address many of the challenges in farm

management. It's currently being used to manage farm operations in more than 125 countries
internationally.

4 https://www.litefarm.org/
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4.3 Walkthrough the Farm Management tool

From the navigation page of the Virtual Farm Hub (103) https://virtualfarm.infalia.com/, anyone can
access the Farm Management tool https://litefarm.infalia.com/, which is the 2" available tool of the
Virtual Farm Hub platform.

SmartROOT

Smart faRming innOvatiOn Training

01

eClass platform

/ em

04

A tool for web-based
geospatial catalogue
explorers

The SmartROOT Project

The following sections present the main functionality supported by the Farm Management tool.
4.3.1 Registration and log in

After clicking the “Explore More” button from the navigation page of the Virtual Farm Hub, the below
page is presented allowing the user to provide his/her credentials and log in the tool. Two options are
available: to continue with the Google account or to enter an email address.
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LITEFARM

We've updated LiteFarm!

-+
Read about the changes here.
G CONTINUE WITH GOOGLE

or

Enter your email address

With the Google account option, the below page is presented.

G dore e i Gmegle

Iuwdeon

Eired g0 ag indfalia, com

Lmail fj tnibpuren

SENA0LTE TN SL20EU ] SO0 NkRETpoHO0 Tayuino o

fpmippa e

Shitan?® - Rrffizn Andywarn
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With the email address option and after entering the email address, the below page is presented if the
user hasn’t owned an account asking him/her to provide his/her details and create an account.

i
FARM
Creale rew user strounl
P
i

Mlnase

Frefs sullusay

Bt prar cpwie e

a4
3
3
1
-}

Zo Back

Alternatively, if the user has already owned an account, the below page is presented asking him/her to
provide his/her password and connect to his/her account.
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’ -

LITEFARM

Welcame back Elenit

‘We've updated LiteFarm|

.
Read aboul the chanies [isre,

............ o

| Go Back | Sign In

In both cases, after a successful log-in, the below page is presented.

-
LITEFARM

Welcome to
Litefarm!

Let's get started
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4.3.2 Add anew farm

The main functionality provided by the tool is the addition of one or more farms and the definition of the
user’s role with respect to the farm’s activities.

If the user has already entered the tool and created some farms, the below page is presented showing
the existing farms and the option to add a new farm.

[
AN -
o]
BranROoT
Choosa your farm
P
Chalastra 2063793
Flend Kxminter Ll 28
Proceed

When the user logs in for first time or when the user clicks on the button “Add new farm”, the below page
is presented asking the user to insert the details of the new farm, including its name and its location.

41



SmartRO0T

SmartROOT Virtual Farm Hub

i
L TEFARM
Tell us abaut your farm

HrTindire

Farm Iegation

Crler Localion

Street address ar comma separated latfude ang |I'.I'|\5|r.ll'."'l-\7" g4

L2GN84E, -123.238497)]

Then, the user provides the new farm’s details and presses the “Continue” button.

o

LITEFARM
Tell us about your farm
Farm name

Chalastra

kerm botaton

40,637528581686865, 22 725602265681986

(
.g

-

»

Google
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Then, the user proceeds to the next page where he/she is requested to define his/her role on the farm

and whether (or not) the farm is owner operated. The user provides the requested information and
presses the “Continue” button.

-

LITEFARM
What is your role an the larm?
& Farm D
O Farm Manage:
) Extenzon Officar
5 this farm owner OpErated?
& res
73 Rn
Continue

Then, the user proceeds to the next page. There, the user is requested to agree with the data policy of

the tool before creating the new farm. The user presses the “Continue” button and proceeds to the next
page.
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=

LITEFARM

< Our Data Policy

S IR R SRS @At A 508 VAR RIS A s g e
For further infoemation

WItR resperct 13 the application, pioase contaer:

o Procuct Marager: Xewin Cussen (koussen@inelamy org)

WILh respect Lo Ues study. prease Cortadt the princigal rvestinaton

* Frinogls ireestgeten: O daneeh wilkimen Caneeb satnen =l ca)

If you have any concerns or complaints about yaur rights as a research participant and/or your experiences whie participating In this stucy
Contact iap Research Partidpant Camplaint 102 in ke URC Oftiee o1 Riesosern Fihies at 604-822-2548 o it lang alssanes c-mall 251 @arz.ibera ne
rall todl tree 1-877-522-R598

Consert

Ly pressen; Ao below, i cales Uial you e dosnlosdsd o copy of Ui consenil fomn and Povany Pobcy fon your oan rewords g Jel you
o= Lo pariupets w1 thes study

UBC Study ethics O H12.01482

| Agree

Continue

There, the user gets a successful message and presses the “Finish” button to conclude the process.

i;:

LITEFARM

™M @@

And finally, let us show you a couple of
mportant things:

Finish
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Then, the farm is presented along with the weather (temperature, wind and humidity) retrieved for the
farm’s location from the OpenWeather's API https://openweathermap.org/api.

E i EaARM 2208

Chalastra
Tet 25 lavouapiou

PSSy

Wind: 2.62 km/h  Humidity: 74%

4.3.3 Add afarm map

An important functionality provided by the tool is the addition of a farm map, which is a prerequisite for
other functionalities, such as the addition of a new crop.

As we have already mentioned, when the user logs in the tool the below page is presented showing the
existing farms.
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F=a
&
EEA
W ¥
BT
Choosa your farm
Chalastra 2063793
Fenl Kamater L2
Procesd

The user selects the Chalastra’s farm, which has been just added, and enters the farm by clicking on the
“Proceed” button.

As we have seen above, when the user enters the farm, the below page is presented along with the
weather retrieved for the farm’s location.

EE
E
= 2k < ®

XaAdaotpa

Map 27 lavouapiou

B S

Wind: 4.67 km/h  Humidity: 86%
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There, the user checks on the “My farm” option and selects the “Farm map” option from the drop-down
list.

Chalastra

Tet 25 lavouapiou

PPy

Wind: 2.62 km/h  Humidity: 74%

The below page is presented showing the map of the field. There, the user clicks on the “+” button and a
side menu is presented.

= o EAR 0 #3

Chalastra | Farm man =

From the menu, we select the “Field” option.
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i TrFARM Ak E

Add 10 your map

Areas

i ban

Ceremonial area

[  rarmsite boundary

B e

_} Garden

* Greenhouse

Natural area

_E Residerice

+ + + + + + + +

+ Y

&

Then, the user is enabled to draw the outline of his/her farm.

= i LITEFARM n £ ®

When the user finishes the outline of his/her farm, she/he is requested to redraw or confirm the outline.
When the user decides that the outline is correct, he/she confirms it by clicking on the “Confirm” button.
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W FARM L £89

When the user confirms the outline of a farm, the below page is presented asking him/her to insert the
details of the field including its name, its type and the units of the area and the perimeter, while the values

of the area and the perimeter are automatically filled in.

= M iTrEARM o o# ..__] E
Add Teeld .
Field naree
[ FeriEeiEi
4 1233 o
WAl Ty of fld i this? @

@ MNon-organic

) Organs

O Transitioning

MRy

The user provides the field’s details and presses the “Save” button.
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W TFRARM nE88

< Add field Cancal

Ficld name

Chalastra

Tatal area Perimeier

T2 na 1833

wihat type af fizld is this? &

@ MNon-argan
O Urganic
) Transitdoning

HRErs ogeinant

Save

The user proceeds to the next page where he/she can see the farm’s field.

B ITrFARM

e
=
—_

Chalastra | Farm maa

% Chatastra

+ Y L

Besides the addition of an “Area” descriptor to the farm, like the “Field”, the user can also add other
descriptors, such as i) “Lines” descriptors including the “Buffer zone”, the “Fence”, and the
“Watercourse”, and ii) “Points” descriptors including the “Gate”, the “Sensor”, and the “Water valve”.
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]
~+ 4+ =+ 4+

S

+

4.3.4 Add anew crop in afarm

Another functionality provided by the tool after the addition of a new farm is the addition of a new crop.
Let consider that the user has entered the Chalastra’s farm and the below page has been showed. Then,
the user has two alternative paths to create a new crop. The first is to click on the left side’s menu button
and selects the “Crop” option from the drop-down list.

Map 27 lavovapiov

O (ot

Wind: 4.67 km/h  Humidity: 86%
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Drcuments
Finances

Insights

Then, the below page is presented where the user can search for a crop item or scroll down the big list of
crops and select a crop to add to his/her farm.

&) "
& B 0£ 8@

Crop catalogue

earch

Add to your farm

Apple Apsle iy Asaza feut Arnca (betel Artacacha Arigul Bamtara
hanane Ny ) greundnu
o)

e o 10 k] ,
L !
i - /!
A . P
Banana pas Bach B, sugar Bt Sugar
sion frut for fodder for seeds

B n®
-

The second path is to click again on the “My farm” option and select the “Farm map” option from the
drop-down list.
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XaAdaotpa

Map 27 lavouapiou

o O o

Wind: 4.67 km/h  Humidity: 86%

Chalastra
Tet 25 lavouvapiou

PR O~

Wind: 2.62 km/h  Humidity: 74%

y 4 e

Then, the below page is presented requesting the user to check on the farm’s field.
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= i TrRARM b = [F(

Chalastra | Farm maa

% Chalastra \

- v v

When the user checks on the farm’s field, the below page is presented where the user can select among
three available options, including “Crops”, “Tasks”, and “Details”. The user check on the “Crops” button,
selects the addition of a crop and is re-directed on the same page with all available crops from the first

path.

& .
nEREe

e

< Chalastra

[ Crops | Tasks Details
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ol I
E s LER®
SranO0T
Crop catalogue
Search \'d

Add to your farm

T
| » ’
. . < -
.
o
&S
Apple Apshe iy Arata frut Artacacha Al Bambara
hanane Ny preundna
)
3
| k /
Banana pas. Beet, sugar Beet
sion frut for fodder wbbeired

R

After the user finds and selects the desired crop, the below page is presented asking the user to insert the

details of the crop including its variety, its supplier, whether it is an annual or perennial crop and its HS
code.

= e 22a@
< Addacoop Cancsd
Carrot, for fodder
Sl CUsn g

@
SugpRe spronyt @
S Ihe <rop 3n annual o perennal?
® Avne
O Perannial

The user provides the crop’s details and presses the “Save” button.
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M LTCFARM

¢ Addacrop

Carrot, for fodder

Yariety @

Danyars

Supplier smpmonay @
Joe Do
s the crop an annual o perennial?
® Annua
O Ferannial
HS Cooke inpta ra

1214

Save

After clicking on the “Save” button, the below page is presented.
= ] FARM

< Carrot, for fodder

Vanery Daovers
Sippier jos Doe

Marsgemere

Crop Plans

4.3.5 Add atask for acropinafarm

Cancel

Similar to the addition of a new crop is the addition of a new task. More specifically, this functionality can

be accessed through the left side’s menu button and the “Task” option.

. _____________________________________________________________________________________________|
56



SmartROOT Virtual Farm Hub

Finances

Insights

Alternatively, this functionality can be accessed through the “My farm” and the “Farm map” option and
then by clicking on the farm’s field and selecting the addition of a task under the “Tasks” tab.

)
3 S 28 ®

- Chalastra

¥ ~
| Tasks i Details

There are no tasks to display.

Then, the below page is presented asking the user to select the task type among five available options,
including “Clean”, “Field Work”, “Harvest”, “Planting” and “Transplant”. Let assume that the user selects
a “Field work” task.
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E B ITrEARM L4

< Addatask Cancel

0

Select tass type

BIA|R &

Clean Fleld Work Farvest Planting Tramsplart

I Manage custom tasks

Then, the user is requested to select the task date.

E i TrEARM L £8580

< Addatask Cancel

Select the task date
Date

nn/ppresze c

After selecting the date, the user clicks on the “Continue” button.
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1l

i iTrEARM L& g

Add a task Cancel

Select the task date
Date

2710112023 c

Continue

Then, the user is requested to select the task location.
= B TTFARM Page. -

Add a task Cancel

Salect the task lacation(s)

Google

The user checks on the field and presses the “Continue” button”.
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TFFARM

Add a task

Salect the task location(s)

'3

>

Cancel

Then, the user is requested to give details about the task, including the type of the field work.

= il ITFFARM

€ Add atask

Tell us asaut the field wark task

Type af tield wars

Hcdes ppomag

Continue

The user selects the pruning type and presses the “Continue” button.

o #8®

Canicel
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< Add a task

Tell us asaut the fizld wark task

Type of field wark

Pruming

Hcdes ppomag

Continue

Canci

Then, the user is requested to assign the task to an assignee and check whether (or not) to override the
assignees wage for this task (whether this task is included or not in the assignee’s wage).

The user selects the assignee and the override option, presses the “Save”

presented.

M ITFRARM

4 Add atask

L22a®

Cancel

Doen o vt 1o assizn tha task o

assignee

Tlend Kamateri

Lo you nzerl to ovemids the assignees wage for this task?

O Yas
@ Mo

Save

button and the below page is
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il TFFARM

rL£a®
Tasks
view: Al B4 v
!
(7 Field Wark =
T Chalastra
@ Jar 27. 2023 G Eeni K

4.3.6 Add acrop plan

A functionality provided by the tool after the addition of a new crop is the addition of a crop plan. Let
consider that the user has entered the Chalastra’s farm. Then, the user clicks on the left side’s menu
button and selects the “Crop” option from the drop-down list.

o

Maruge

Insights

Then, the user is requested to select a crop on his/her farm.
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I3
{1
0

il ITFFARM

< Carrat, for fodder variety

search
On your farm

B acche @D Farmen @t @ deeds pen

Canvers

Let assume that the user selects the “Carrot” crop. Then, the below page is presented providing the user
two options, the management option and the details preview option. By clicking on the “Management”
tab and then on the addition of a crop plan, the user is able to define a crop plan for the selected crop.

AR 2Le®

< Carrot, for fodder

Vanety: Danvers
Supplier joe Doe

| Management

(rof Plans
PARAE-38 4]

Then, the user is requested whether the crop will be planted or is already in the ground.
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i
®
o)

T FARN

Add a crop plan

WAl oo bt plassting Ehits trop o is i already in the ground?

Let assume that the user selects the planting. Then, the user is requested how he/she plans to plant this
crop. The user selects the seed answer and presses the “Continue” button.

E . _

o Add a o plan

Sllvoubs parangths sop ar ks £ arsady i the gound?

g

2 Ingraune

Vo yal s olwed this epd
& S

O teecleg ur pasding <k

Saminue

Then, the user is requested whether (or not) this crop will be transplanted. The user selects the “No”
answer and presses the “Continue” button.
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imiTrEARM " E ‘__] E

Add a orop plan Cancel

Wil ihis crop Be drarsrannpd?
O ves

@ Ha

Then, the user is requested to define the seeding date, the days from seed to germination and the days
from seed to initial harvest.

= W ITrRARKM o2 B

< Add a crop plan Cancal

What is your seeding data?
seeding dats

T/ HpfEsEs (m]

-,

Chaygs frarm sewsd o (&
GErmination

14

Initial harvest

The user provides the requested details and presses the “Continue” button.
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A Lrcenrm fo JF = C)

< Add 3 crop plan Canesl

"What s your sesding date?
sesangdate

01/02/2023

Dy o sseeed 1 3

February 20, 3023

Iniial arvest

April 01, 2023

May June July

50 Mo Ty We Th Fr 53 SuMoTuWeTh Fr Sa 5 Mo Tu We Th Fr Sa

Continue

Then, the user is requested to select the seeding location. The
presses the “Continue” button.

- FARM

Add 3 crop plan Cancel

Then, the user is requested to select the seeding method. The user selects the “Rows” answer and presses

the “Continue” button.

66



SmartROOT Virtual Farm Hub

11§

{ Add acrop plan

1
o

B ITTFARM 9% ¢

Cancel

Vihat is your planting metbad? ©

@ Rows
O Neiks
Q Individual or container

QO Broadcast or dri

Then, the user is requested to provide some details about the seeding method, which is the “Rows”.

Add a crop plan

Continue

i TEEARM P SRS ()]

Cancel

Are your rews all the same length?

@ Yes
O No

& of raws

Flant spacng

007

Length of row

The user provides the seeding method’s details and presses the “Continue” button.
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= T EARM L BTN
¢ Add acrop plan Cancel
Are your raws all the sama lergth?
@ Yes
O No
A of raws Length of row
20 10 m
Flant spacng
B o
Estimated seeg required jop v Estimatad anrual harvest
100 ke 500 ke,

Continue

Then, the user is requested whether (or not) he/she wants to provide additional guidance for this seeding
task.

M LTEFARM P2 2R

< Add a crop plan Cancel
s thera additional guidance wou want to provide for this seeding task?
Specify rows pposnag [
Ex.rows 1 - 4
Panting depth sopssna
.01 am
Rirwe valrth i prizany
am
Space beltween rows st
am

PartiFg Pbess ieprizanl

Cantinue

The user provides the additional guidance details and presses the “Continue” button.
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M LTEFARM

< Add 2 crop plan

= there additional guidance you want to provide for this seeding task?

Specify raes npionar

Ex. rowws 1 -4

Planting deptn dapesna

1

R Wit tpricnat

a0

S BETMEEN FOWS insriane]

a0

Plarting R fepeional

Cantinue

Finally, the user is requested to provide a name for the crop plan.

|

il ITrFARM

< Add acrop plan

Cancel

Ll

Crog plan name

Mant

Plan notes jog ens

The user provides the name of the crop plan and presses the “Save” button.
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= B TrEARM Al
Add a crop plan Cancel
Crop plan nare
Carrots plan 1
PIan notes iog: cas
Save

After clicking on the “Save” button, the below page is presented.

As we can see, two tasks have been created, including a planting and a harvesting task. Both of them are
unassigned. The user can click on the red link of “unassigned” and assign each task to a person. In our
case, the only available person is one. So, we assign both tasks to this person.

= i T RARM b JE = EC))

< Carrot, for fodder

Warety: Danvers
Supplier: joe Doe

Carrots plan 1

{ Tasks Details

ask

"‘< Planting
Ll i
@ Feb 1. 2023 @ Undspned

% Harvest  Plaoned

g LRSS T UaNNeT

@ Anr1.2023 © Unjssigned

Mark completed
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8 Assign task
Assiinee

Eleni Kamater)

0 Assgn all nansignes: Lasks on this date 1o this person

After finishing the assigning process, the below page is presented.

E; L 288

SrarBOOT
< Carrot, for fodder

Warcty: Danvers
Supplier joe Doe

Carrots plan 1

{ Tasks )

) Details
L Planting =3
"7 Chalazra | Darvers
@Fet1.2023 @lenk
‘;i Harvest

Chalastra | Danvers
@ Anr1.2023 @Eleni K.

Falled crop? Aaancan this rep pan

Mark completed

4.3.7 Add aperson

Another functionality provided by the tool is the addition of new persons associated with the farm. This
functionality is available through the “My farm” button and the “People” option.
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MNep 26 lavouapiou

62 (S

wind: 4.04 km/h  Humidity: 84%

After clicking on the “People” option, the below page is presented asking the user to provide the details
of a person and invite him/her. Among the details that need to be defined is the person’s role. Four
options are available: Farm Owner, Farm Manager, Farm Worker and Extension Officer.

| ] |
= &M 02 2@

Irwite & user

Full narne

Ernai

Users withaut an emall won't be shie fo leg In
L o

Profer musl Lo sy

Langage of imataton

Foglish

Birth Fear i o

HARE

Faurly Wage =pricast

PRGNE fopcenal

Cancel
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The user provides these details for the new person and presses on the “Invite” button.

= 23 s22@

Invite & user

Full narng

Alexindros Mokkas

Role

Farm War<er

Email inpriasal
makkasiinfalia.com
Lsers without 3 emall won't be shie o log In
LR Lo

Kl

Language ol invilabon

Fogzlish

Birth Fesr iogrianel) Lo

1988

Faurly Wage i=prcnst

Phone ispozne

B3I

Cancel ‘ Iy ite

After clicking on the “Invite” button, the below page is presented.

] &)
F ] L£0®

Acrount | Feaple ! Farm
X r
wih
Fame Emad Rode Seans
A oo Ak Mok e Farm erker lvnen
Lissi Epiiplg ehatialermnlaliascir K i ave
bervide User
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4.3.8 Add a new crop or a new crop variety

Another functionality provided by the tool regarding the crops is the addition of a new crop or a new crop
variety. Let consider that the user has entered the Chalastra’s farm and the below page has been showed.

Then, the user clicks on the left side’s menu button and selects the “Crop” option from the drop-down
list.

HEH )|

0%EE

XaAdotpa

Map 27 lavovapiou

O (o)

Wind: 4.67 km/h  Humidity: 86%

Finances

Insights

Then, the below page is presented where the user can scroll down the big list of crops and select a crop
to add to his/her farm.
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Crop catalogue

Search

Add to your farm

hanana

Apgle iy
Mwary
pp)

Araza feut

Arracacha

Bambara
greundma

Bamboe
commaon

iy

Banana pas-
sion frut

Beet, sugar
for fzader

R

[ 20T PLeE Tt
Qarfruit St < johirs Surdower Surdowar
Weet for Sextder for ol vewct
i
W AR
S
Sweet Tatitian Tree
peppar soasabanry spinach
tree
% - -
R
Il
l
Trefot Triscale Trogécal of waa Vehet bean
mend tree
emendosl
adapal,
s60 copas| |
|
y#= s =% l !
Westindan West Indix Yacon Yerba mate Zucchinl
shesido focust
{1054 d.
mats)
nokirg for?

When clicking on the “Add a new crop” option, the below page is presented asking the user to provide
the new crop’s details, such as its name, its group, whether or not it can be grown as a cover crop, and

other physiology and anatomy details about this new crop.

e

(i

[
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) EIE) ;
= 23] cEa@
= Pl

Add & oo Cowrl

0£a@

AL LY Cane

+ i Custam Imagr
T Crap harme

Gossypium

Crap group Lo}

Other crops

Car his bie: prosn i i cover crop?

0 e
® ho

Physiology and Anatomy

Continue

Then, the below page is presented where the user can further add a new crop variety.
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L FARM

Carra, for fodder varety

<

Bacte Broros @t B Neeos pan

1 5t
2k

Oamvery

The user clicks on the “Add a new variety” option and the below page is presented asking the user to
define the crop variety’s name, the supplier, whether the crop is annual or perennial, and its code.

&) _
= B Al =)
SmarB0RT
< Addacrop Cancel

Acai palm
warety &

SUPRIRE jopiznat @

= the crog an annual o perennial?

O Annual
® I*zrannizl

HS ook ibsoara

o100

The user provides the requested details about the specific variety of the crop and presses the “Save”

button.

. _____________________________________________________________________________________________|
77



SmartROOT SmartROOT Virtual Farm Hub

< Adda orop Carcel
& |
= ] QB
drcy @
s smacth |
pliar L)
th i an ainual oF pelesnial?
B Annus
O Perannial
Bave
After clicking on the “Save” button, the below page is presented.
= B i oy DS
5 «£8
< Gossypium
Warety: deltapine smooth kaf
Supplier
{ : Management ;_', Details
Crop Plans

4.3.9 Add an expense or a sale

Another interesting functionality provided by the tool is the addition of expenses and sales and the
calculation of the balance amount remained at the end for the specific farm.
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Let consider that the user has entered the Chalastra’s farm and the below page has been showed. Then,
the user clicks on the left side’s menu button and selects the “Finances” option from the drop-down list.

50| ;
= EE QO EEQ

X
Svans00r

XaAdotpa

Map 27 lavovapiov

O i

Wind: 4.67 km/h  Humidity: 86%

Finances

Insights

Then, the below page is presented where the user can add a new expense or a new sale by clicking the
respective button.
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Finances
Action
Add New Expense
Fiter Report by Date
From
09/01/2023
Expenses
abaur

Qther Bpenses

Revenue

Acusl

sumsted

Balance (Whale Farm)

Revenue:
Fxpenies
Batance

Acd New Sale

TO

3111272023

€0.00

€0.0C

€0.0C

e

fi

Let assume that the user selects to add a new expense and the below page is presented asking the user
to define the type of the expense.
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02 g
< Mew Expense (1 of 2)

Squipent

Fugl

Land

Machirery Pastidioe

Seans

Other

Sol Amerdment

Let assume that the user selects the “Fuel”

answer and presses the “Next” button. Then, the below page
is presented asking the user to provide more information about this fuel expense.

=] y
&M 0n2a@
< Mew Expense (2 of 2)
Choase a Date -t P v [}
Fuel
Item
Marme
Value [€)
Al fislds are requined
+ Ado more tems

The user provides the additional information and presses the “Save” button.
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Cancel

Choate 7 Dare

Fuel

Item
Marmne

Value [€)

+ Adn more tems

2T S22

1060

Al fislds are requined

236

Let assume that the user now selects to add a new sale by clicking on the “Add New Sale” option.

Finances
Action
Acd New Expense
Filter Report by Date
From
0150172023
Expenses
Labaur

tner Expenses

Revenue

Aual

[SUEEIET)

Balance (Whole Farm)

Reveriue:
Frpemies
Balance

[

Add New Sale

[m] M0

EL 00

100000

£0.00

LRIRIE

&0.00
&100000
€-1000.00
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By clicking on this button, the below page is presented asking the user to define several details about the
sale, including the date, the customer name, the crop variety, the quantity and the total amount of money.

o =R e
= g ®

lii®

< Add new sale

271012023

[m]
Crop varkty
Crop variety Quantity Tot (€)
coneel [ s |
The user provides these details and presses the “Save” button.
E 2 ,
E 25 02e@
< Add now sale
G010 [}
CUstemer narme
Joe Dow
Crop varkeny
Crap varieny Guantity Tatal (61
Dartvers, Carrat. fer odoer 1000 <2 500
e [ son ]

Last, from the main page of the “Finances” option the user can see the total revenues, the total expenses
and the balance for the specific farm.
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Finances

Fiiter Report by Date

From

Expenses

Labaur

Qther Bpenses

Acusl

Ssumsted

Balance (Whole Farm)

Revenae:
Fxpenies
Batance:

3111202023

€0.00

£10C0.00

€500.00

[RIXHY

£500.00
S1000.00
€500.00

026
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5 Data Visualization
5.1 Overview

The Data Visualization tool is a web-based application that enables users to visualize their data. The Data
Visualization tool can be used as a collaborative environment for the insightful presentation and
monitoring of the sustainable farming data.

The tool has been built in the context of the SmartROOT project for educational purposes.

K Kibana B Add data
lIIlIIllllIIl-ll
I
I
I
]
Dashboard Discover

Canvas Maps Machine Learning

Design pixel-perfect presentations. Plot geagraphic data. Model, predict, and detect.

5.2 Background Knowledge

5.2.1 Technology behind the tool

The tool has been built by means of the open-source Kibana software®. The Kibana is a free and open
frontend application that sits on top of the Elastic Stack, providing search and data visualization
capabilities for data indexed in Elasticsearch. Commonly known as the charting tool for the Elastic Stack,
Kibana also acts as the user interface for monitoring, managing, and securing an Elastic Stack cluster — as
well as the centralized hub for built-in solutions developed on the Elastic Stack. Developed in 2013 from

5 https://www.elastic.co/kibana
I
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within the Elasticsearch community, Kibana has grown to become the window into the Elastic Stack itself,
offering a portal for users and companies.
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5.3 Walkthrough the Farm Management tool

From the navigation page of the Virtual Farm Hub (103) https://virtualfarm.infalia.com/, anyone can
access the Data Visualization tool https://cattle.infalia.com/, which is the 3" available tool of the Virtual

Farm Hub platform.

SmartROOT

Smart faRming innOvatiOn Training

01

e-Class platform

02

Farm Management

Virtual Farm Hub

04

A tool for web-based
geospatial catalogue
explorers

The farmer

The SmartROOT Project
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The following sections present the main functionality supported by the Data Visualization tool.

54 Login

After clicking the “Explore More” button from the navigation page of the Virtual Farm Hub, the below
page is presented asking the user to provide his/her credentials and log in the tool. Since the tool is the
frontend application that sits on top of the Elastic Stack, providing search and data visualization
capabilities for data indexed in Elasticsearch, the credentials requested in the log in page are private and
refer to the respective Elastic Stack account.

é
o

Welcome to Elastic

In the context of the SmartROOT project, all users share the following credentials referring to the project’s
account in the Elastic Stack:

Username: Elastic Stack

Password: w5u50m6GNS8EIvVUUpNOUf

".c

Welcome to Elastic

Username

elastic

Passwor d

1 w5uSOMBGNBEIVUUPNOUF @
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After clicking on the “Log in” button, the below page is presented where the user clicks on the “Kibana

Visualize & analyze” button and enters the tool’s main page.

Enterprise Search
Search everything >

o

Observability

Centralize & monitor

o

Security
SIEM & Endpoint Security >

Ingest your data

Add data

Ingest data from popular apps and services.

Manage your data

@ Manage permissions

Control who has access and

what tasks they can perform.

() Display a different page on log in

Build a powerful search experience.
Connect your users to relevant data.

Unify your team content.

Menitor infrastructure metrics.
Trace application requests.

Measure SLAs and react to issues.

Prevent threats autonomously.
Detect and respond.

Investigate incidents.

2, Add Elastic Agent

G Monitor the stack

Track the real-time health and

performance of your
deployment.

e

Kibana

Visualize & analyze >

B

Add and manage your fleet of Elastic Agents
and integrations.

Back up and restore

Save snapshots to a backup
repository, and restore to
recover index and cluster
state

The below page is the main page of the Data Visualization tool.

Add data {8 Manage ®, Dev tools

Analyze data in dashboards.
Search and find insights.

Design pixel-perfect presentations.
Plot geographic data.

Model, predict, and detect.

Try our sample data

Upload a file
Import your own CSV, NDJSON, or log file.

L—“‘ Manage index lifecycles

Define lifecycle policies to
automatically perform
operations as an index ages.
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@ elastic
B «iana

K Kibana B Add data
- o A @ E ) O _
A = W= |I|IIII-|III..I-

- _ —_ N —— — _ _
— E— "‘ -
- - T -

Dashboard Discover

Analyze data in dashboards. Search and find insights.

— o — EEEEEEEEEER
O o
— © ° = = n
== 5 - — u L]
== il== = — n
o — [ [ ]
0 — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search

Observability

Security

Create search experiences with a refined set of

Consolidate your logs, metrics, application traces,
APIs and tools.

Prevent, collect, detect, and respond 1o threats for
and system availability with purpose-built Uls.

unified protection across your infrastructure.
() Make this my landing page
5.5 Overview
The initial functionality supported by the Data Visualization tool is the “Overview” functionality. To access

this functionality, the user needs to click on the main menu button and then selects the first button of the
“Analytics” tools, under the main menu.
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@ elastic

Kibana

K Kibana @ Add data

Dashboard Discover

Analyze data in dashboards.

Search and find insights.

L .3 =
© s = — ]
o O o — u L]
= - L =
' = — .
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability

Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIs and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page
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= @ «iana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overvi

Discover
Dashboard
Canvas

Maps

Machine Learning

Visualize

) Enterprise Search v

Overview

Ann Search

e — - -
=== o — —EEEm
- — || ]
= — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIls and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page

By clicking on the “Overview” button, the tool presents an overview of the most important

functionalities/features supported and provides to the user the option to include data from online open
databases.
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@ elastic
B «iana

K Kibana

Add data

Dashboard Discover

Analyze data in dashboards. Search and find insights.

— o — EEEEEEEEEER
C o
— © ° = = n
== 5 - — u L]
== il== = — n
o — [ [ ]
0 — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search

Observability

Security

Create search experiences with a refined set of

Consolidate your logs, metrics, application traces,
APIs and tools.

Prevent, collect, detect, and respond 1o threats for
and system availability with purpose-built Uls.

unified protection across your infrastructure.

() Make this my landing page

5.6 Discover
The second functionality supported by the Data Visualization tool is the “Display” functionality. To access

this functionality, the user needs to click on the second button of the “Analytics” tools, under the main
menu.
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elastic

() Home

Kibana

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overview

Dashboard

Canvas
Maps
Machine Learning

Visualize

) Enterprise Search v

Overview

Ann Search

Canvas

Design pixel-perfect presentations.

Enterprise Search

Create search experiences with a refined set of
APIs and tools,

() Make this my landing page

Maps

Plot geographic data

Do more with Elastic

Observability

Consolidate your logs, metrics, application traces,

and system availability with purpose-built Uls.

Machine Learning

Model, predict, and detect.

Security

Prevent, collect, detect, and respond to threats for
unified protection across your infrastructure.

By clicking on the “Display” button, the page is divided into three partitions. The first is the filtering
partition, the second is the preview partition and the third is the menu partition.
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® elastic

= . Discover

B v  search F||ter|ng pakrthtl\h Last 15 minutes Show dates
© — + Add filter

allagkorr_wgs84

Menu
partition

@ No results match your search criteria

Expand your time range

One or more of the indices you're looking at contains a date field. Your query may not match anything in the current time range, or there may not
be any data at all in the currently selected time range. You can try changing the time range to one which contains data.

Preview partition

From the menu partition, the user can select a data collection to display. In the example below, there are
five available data collections to select from and the user has selected to preview the “allagkorr_wgs85”
data collection that contains data about cattle.

& elastic

= . Discover

B v  search

S+ Add filter

New Save Open Share Inspect

® KQL &~ Last15 minutes Show dates

allagkorr_wgs84

M

CHANGE INDEX PATTERN

Q@ Filter options

v allagkorr_wgs84
cherry_tree_healthy
sensor_8-23_healthy

weather_station

weather_station_arnissa

@ No results match your search criteria

=xpand your time range

ine or more of the indices you're looking at contains a date field. Your query may not match anything in the current time range, or

nere may not be any data at all in the currently selected time range. You can try changing the time range to one which contains
ata.

Then, the user defines the time range from the filtering partition to cover the time period of the data

collection.
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elastic
= . Discover New Save Open Share Inspect
[E v Search KQL ~ ~15 minutes ago > now
@ — + Add filter Absolute Relative Now
I allagkorr_wgs84 v = 15 Minutes ago v
@ No results match your search criteria
QU search field names X Round to the minute
Filter by type | > Startdate Jan 31, 2023 @ 01:15:26.851

Expand your time range

v Available fields 0
One or more of the indices you're looking at contains a date field. Your query may not match anything in the current time range, or
there may not be any data at all in the currently selected time range. You can try changing the time range to one which contains
data.

Initially, the user can set an extended time range e.g., from January 2001 to January 2023 and press the
“Update” button.

= . Discover

[~  search KaL ~ Jan 1, 2001 @ 11:11:30.00 - Jan 31, 2023 @ 23:00:00.00

@  + Add filter Absolute Relative Now

allagkorr_wgs8a ~ < January 2023 >

@ No results match your search criteria ~ . N

SU MO TU WE TH FR SA
Fields o 12 3 4 5 6 7
Expand your time range g momEw

One or more of the indices you're looking at contains a date field. Your query ma
be any data at all in the currently selected time range. You can try changing the 22 2% 24 25 26 27 28

29 aaa 2 3 4

Enddate Jan 31, 2023 @ 23:00:00.000

re may not

From the preview presented below, the user can understand that his/her data ranging from 2008 to 2010.
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= . Discover

B v  search
@ — + Add filter
I allagkorr_wgs84

Q search field names

Filter by type 0

v Available fields

t _id
t _index

# _score

t| _type

B @timestamp
#| DayTime

# Farm
#/GPS_no
#]lceT_no
#/1D_no

# lat

# Lie

@ location

#/long

Thus, the user needs to

“Refresh” button.

elastic

34

New Save  Open Share Inspect

KQL v Jan 1, 2001 @ 11:11:30.00 - Jan 31, 2023 @ 23:00:00.00

139,233 hits Jan 1, 2001 @ 11:11:30.008 - Jan 31, 2023 @ 23:00:00.000  Auto ~ @ Hide chart

Count

>

@timestamp per 30 days

Time « _source

Mar 7, 20810 ¢ 80:00:00.088 1p_no: 274 WindDirSD: 34 SoilTemp: -1384 UTCDate: Mar 7, 2618 @ 02:06:68.800 long: 16.296 UTCTime: @

Protd: 2 Temp: -19 rH: 89 DayTime: 1 X: 1,527,587 WS_ms: @ Y: 6,635,855 lat: 59.841 GPS_no: 6,581
WindDir: 221 Protect: 6 WinterDate: Mar 7, 2016 @ 82:09:00.808 Period: 12 Lie: 1 WinterTime: 18@
Stand: @ @timestamp: Mar 7, 2616 @ 90:08:00.800 Farm: 4 Wind_kmh: 1 Yr: 2 TceT_no: 57 RainTot: 4
location: 59.84123,16.205746 WCI: -20 _id: Wlx4NoUBvixggIMBZAXN _type: _doc _index: allagkorr_wgs84

© 80:88:00.888  1p no: 274 WindDirSD: 63 SoilTemp: -1392 UTCDate: Mar 7, 2818 @ 92:00:66.000 long: 16.296 UTCTime: 15
Protd: 3 Temp: -17 rH: 96 DayTime: 1 X: 1,527,501 WS_ms: @ ¥: 6,635,860 lat: 59.841 GPS_no: 6,581
WindDir: 255 Protect: 3 WinterDate: Mar 7, 2016 © 62:09:60.900 Period: 12 Lie: 1 WinterTime: 115
Stand: @ Etimestamp: Mar 7, 2010 © ©0:00:08.000 Farm: 4 Wind_kmh: 1 Yr: 2 IceT_no: 57 RainTot: 4
location: 59.841276,16.295639 WCI: -19 _id: blx4NoUBvixguIMBZAXN _type: _doc _index: allagkorr_wgsed

war 7, 261

©

re-set the time range from January 2008 to January 2011 and again press the

= - Discaver

B v search

© — + Add filter

I allagkorr_wgs84 ~

QQ search field names

Filter by type 0

v Available fields.

t _id
t _index

# _score

t| _type

B @timestamp
#| DayTime

# Farm
#/GPS_no
#/lceT_no
#/1D_no

# lat

# Lie

@ location

#/long

34

New Save Open Share Inspect

KaL Jan 1, 2008 @ 11:11:30.008 - Jan 31, 201 @ 11:13:47.663
Absolute Relative Now
139,233 hits Jan 1, 2001@ 1:11:30.008 - Jan 31,20 < January 2011 > . @ Hide chart
SU MO TU WE TH FR SA 09:00
26 27 28 29 30 31 1 09:30
_ 5,000 10:00
H 2 3 4 5 & 7 8
] 10:30
[
. 9 10 M 12 13 14 15 100
| | 6 17 18 19 20 21 22 1:30
201 0 il 2008-01-0 0-01-01 2:00
N e 23 24 25 26 27 28 29
2:30

@timet ~ !
30 n 1 2 3 4 5 13:00

Enddate Jan 31, 2011 @ 11:13:47.663

Time + _source

Mar 7, 2610 € 86:089:00.000 1p no: 274 WindDirsD: 34 SoilTemp: -
Protd: 2 Temp: -19 rH: 89 DayTime: 1 X: 1,527,507 We_ms: @ ¥: 6,635,855 lat: 59.841 GPS_no: 6,581
windDir: 221 Protect: 6 WinterDate: Mar 7, 2016 @ 02:00:60.800 Period: 12 Lie: 1 WinterTime: 180

UTCTime: @

Stand: @ Etimestamp: Mar 7, 2010 © 90:08:80.008 Farm: 4 Wind_kmh: 1 Yr: 2 IceT_no: 57 RainTot: 4

location: 59.84123,16.205746 WCI: -20 _id: Wlx4NoUBvixggIMBZAXN _type: _doc _index: allagkorr_wgsd

Mar 7, 2610 € BB:09:80.800  1p_no: 274 WindDirSD: 63 SoilTemp: -1392 UTCDate: Mar 7,
Protd: 3 Temp: -17 rH: 96 DayTime: 1 X: 1,527,501 WS_ms: @ Y: 6,635,860 lat: 59.841 GPS_no: 6,581
WindDir: 255 Protect: 3 WinterDate: Mar 7, 2016 © 62:0:60.900 Period: 12 Lie: 1 WinterTime: 115
Stand: @ @timestamp: Mar 7, 2010 ® ©9:06:60.000 Farm: 4 Wind_kmh: 1 Yr: 2 IceT_no: 57 RainTot: 4
location: 59.841276,16.295639 WCI: -19 _id: blx4NoUBvixqqIMBZAXN _type: _doc _index: allagkorr_wgsed

2618 @ 02:00:60.000 long: 16.296 UTCTime: 15

From the preview presented below, the user can see his/her data in the correct time range.
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elastic

= . Discover New Save  Open Share Inspect

B v Search KaL v Jan1, 2008 @ 11:11:30.008 - Jan 31, 2011 @ 11:13:47.663

@ — + Add filter

il

I allagkorr_wgs84 v 139,233 hits Jan 1, 2008 @ 11:11:30.008 - Jan 31, 2011 @ 11:13:47.663  Auto v % Hide chart

QU Search field names

Filter by type 0 ~

- Available fields 34 5

5.0 | |
o-01  2010-01-01 200

| index 401

Count

2008-01-01 2008

o1 20 0-01-0 2010-10-01  2011-01-01

#| _score @timestamp per 30 days

t| type Time + _source

B @timestamp 5 oARenn.
> Mar 7, 2010 ¢ 80:00:00.088 1p no: 274 WindDirSD: 34 SoilTemp: -1384 UTCDate: Mar 7, 2618 @ 02:06:¢8.800 long: 16.296 UTCTime: @

] DayTime Protd: 2 Temp: -19 rH: 89 DayTime: 1 X: 1,527,507 WS_ms: @ Y: 6,635,855 lat: 59.841 GPS_no: 6,581
#|Farm WindDir: 221 Protect: 6 WinterDate: Mar 7, 2019 ® 02:06:60.000 Period: 12 Lie: 1 WinterTime: 169
#/GPS_no Stand: 8 @timestamp: Mar 7, 2010 © ©0:09:00.008 Farm: 4 Wind_kmh: 1 ¥r: 2 IceT_no: 57 RainTot: 4
#]IceT_no location: 59.84123,16.205746 WCI: -20 _id: Wlx4NoUBvixqaIMBZAXN _type: _doc _index: allagkorr_wgs84
£110-no > Mar 7, 2810 & 68:06:08.888  1p po: 274 WindDirSD: 63 SoilTemp: -1392 UTCDate: Mar 7, 2618 @ 92:80:66.088 long: 16.296 UTCTime: 15
#|lat Protd: 3 Temp: -17 rH: 96 DayTime: 1 X: 1,527,501 WS_ms: @ ¥: 6,635,860 lat: 59.841 GPS_no: 6,581
#|Lie WindDir: 255 Protect: 3 WinterDate: Mar 7, 2016 © 62:09:60.900 Period: 12 Lie: 1 WinterTime: 115

® location Stand: @ Etimestamp: Mar 7, 2010 © ©0:00:08.000 Farm: 4 Wind_kmh: 1 Yr: 2 IceT_no: 57 RainTot: 4

3 1ong location: 59.841276,16.295639 WCI: -19 _id: blx4NoUBvixqaIMBZAXN _type: _doc _index: allagkorr_wgssd

By displaying the data in this way, the user can explore interesting insights and decide which fields or time
periods he need to further investigate.

5.7 Dashboard

The most important functionality supported by the Data Visualization tool is the “Dashboard”
functionality. To access this functionality, the user needs to click on the third button of the “Analytics”
tools, under the main menu.
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= @ «iana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overview
Discover

Canvas

Maps

Machine Learning

Visualize

) Enterprise Search v

Overview

Ann Search

e — - -
=== o — —EEEm
- — || ]
= — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIls and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page

By clicking on the “Dashboard” button, the following page is presented asking the user to select an existing
dashboard from the Dashboards list or to add a new one by clicking on the “Create dashboard” button.
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= [@ Dpashboard

Da S h bOa rd S @ Create dashboard

QU search.. Tags v

Title Description Tags Actions

Main dashboard &

Sensor dashboard &

Sensor_8-23_healthy dashboard &

Weather station Arnissa dashboard

[

Rows per page: 20 v

Let assume that the user selects to preview the “Main dashboard”. Here, the user can preview several
visualizations coming from all available data collections gathered in a board named “Main dashboard”.
These visualizations have been created in a previous time for educational, training, monitoring or other
purposes.
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® elastic

= . Dashboard = Main dashboard Full screen  Share  Clone & Edit
[~ search KaL B v Feb5, 2009 @ 00:00:00.00 > Mar 7, 2009 @ 00:00:00.00

@+ Add filter

Farm map Max wind speed
" - —
) : B |
) / LAYERS =
@ 4
L] | @ @ Clustered Farm
— )
“ @D \_; 88 Road map
7 )
@ @ ( T —T ~
| DN T ESTONIAY 3
r 4 e
L N7
® B ® )
85747 L —— ) .
z@ N pMoscor Max Wind Speed (kmh)
UNITED L o OCkE)
KINGDOM @ ) - Ny
Hamburg. | | BELARUS b
NETHEIII.?NDS -B?rlin -war’s:z’/awa,_w Ay zoom: 3.33
S Elastic Maps $3vice (7, OpeiiMapTiles T7; Oper!  contril 4
REI GTIIM P ! )

Records per date ‘Wind speed with temperature

700

500

Count of records
Average of Wind Speed (kmh)

1o 1 2 3 a

4000 200
3000
2000
100
1,000
000
20 2008-02-01 3 05 22 -21 -20 18 18 -17 -16 -15 -14 -13 .12 -1 - 3 -

3 2008-02-17 2008-02-21 2008-02-25 20 0 -8 8 -7 -6 5 -4 -3 -2

Date per 30 days Temperature (C)

The user can dynamically change the time range of the visualizations. More specifically, the user has two
options: first the user can select and change the time range in the filtering partition. By this way, all
visualizations are updated based on the new time range.
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® elastic

B oeshooara | Main dashboard

Full screen  Share  Clone

[~  search KaL B\ Febs5, 2009 @ 00:00:00.00 - Mar 7, 2009 @ 00:00:00.00 G Refresh

1o o1 2 3 a2

@+ Add filter

Farm map Max wind speed

< . pp—

in
) Vs LAVERS =

@
L] | @ @ Clustered Farm

88 Road map

-
Ve
= 41

& .- = Max Wind Speed (kmh)

KINGDOM @ ‘ o b
Hamburg | |\ BELARUS >
NETHERLANDS *Berlin Ly o mom33
g i & SxWarzawa_ il
Blastic Maps $8fvice (7, OpenMapTiles 2 i contri e
R t b}

Records per date Wind speed with temperature

700

a0
z
3 3
g
H i
8 H
2000
g H
£
3 a0 k]
H
3 s
g
a0 g
g
<

200

2000

- IIIIIIIIIII
000

2 05 201 5 22 <21 <20 -18 1B -17 -16 -I5 -14 -13 12

3 2008-02-17  2008-02-21 2008-02-35 2009

N0 -8 B -7 -6 5 -4 -3 -2

Date per 30 days Temperature (C)

In the second option, the user can check on a menu button at the right corner of each visualization and
change the time range from a specific visualization.

®
o Max Wind Speed (kmh)

ee—

il
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Another option of the user under the “Dashboard” button is to add a new dashboard by clicking on the
“Create dashboard” button.

® elastic

= [@ | oashboara

D as h boa rd S @ Create dashboard
QU search. Tags v
Title

Description Tags Actions
Main dashboard &
Sensor dashboard &
Sensor_8-23_healthy dashboard &
Weather station Arnissa dashboard

Rows per page: 20 v

Here, the user can either create a new visualization/panel and incorporate this new panel in the

dashboard or add an existing visualization/panel from the library. Let assume that the user selects the
“Create panel” button.

& elastic

= [@ oashboara | Editing New Dashboard

Options ~ Share  Library  Cancel Save | @ Create panel
B v  Search KQL ~ Feb5,2009 @ 00:00:00.00 > Mar 7, 2009 @ 00:00:00.00
@+ Add filter

@ Create panel B4 Add from library

=
Add your first panel

Create content that tells a story
about your data.

By clicking on the “Create panel” button, the user is requested to select the method for creating the new
visualization.
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New visualization

’
»)) Lens & Maps

Create visualizations with our drag and Create and style maps with multiple layers
drop editor. Switch between visualization and indices.
types at any time. Recommended for most
users.

ﬁ TSVB </) Custom visualization
Perform advanced analysis of your time Use Vega to create new types of
series data. visualizations. Requires knowledge of

Vega syntax.

20 Aggregation based Tools
oo
Use our classic visualize |\bfary to create I" -~ ‘I Text
charts based on aggregations. +=4  Add text and images to your dashboard.

Explore options > . Controls &

Let assume that the user selects the “Lens” option. By clicking on this option, the following page is
displayed asking the user to drag and drop from available fields.

& elastic
= - Dashboard | Visualize | Create Cancel
[El v  Search KQL B v Jan1, 2008 @ 11:11:30.008 - Jan 31, 2011 @ 11:13:47.663
@+ Add filter
allagkorr_wgs84 N ilil Stacked bar ~ i= oy w8 | allagkorr_wgs84 ~
QU Search field names [ <]

Horizontal axis

Field filters = 0 ~ @ Drop afield or click to add

Drop some fields here to start

#| Records

Vertical axis
~ Available fields 29

@ Drop afield or click to add
@timestamp

DayTime

e

=

Break down by

# Farm @ Drop a field or click to add

»

GPS_no

FJ Reset layer

»

IceT_no

# ID_no Lens is a new tool for creating visualization
# lat Make requests and give feedback (5
# Lie

# long

Let assume that the user needs to create a visualization presenting the counts per date. To do this, he
drags and drops the “@timestamp” field. By doing that, the following visualization is presented showing
the counts per date.
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O elastic

= (@ | pashboard | Visualize | Create Download as CSV ~ Cancel
[F v Search KQL v Jan 11,2008 @ 11:11:30.008 -+ Jan 31, 2011 @ 11:13:47.663

@ — + Add filter
A 4= T In §
allagkorr_wgs84 ~ ilis Stacked bar = Ty i allagkorr_wgs84 ~
Q search field names [ =] Horizontal axis
Field filters 0 v 8,000 @timestamp X
B @timestamp
g 14000 Vertical axis
z
# DayTime 8 oo
g = Count of records X
B w000
# Farm £
3 a0
# GPS_no o @ Drop afield or click to add
# lceT_no -
Break down by
# 1D_no 2,000
0 @ Drop afield or click to add
# Lie @timestamp per 30 days # Reset layer
# long

Suggestions
#| Period

ik \ M 139,233

Now, let assume that the user checks on the “Add from library” button.

® elastic

= . Dashboard = Editing New Dashboard Options Share  Library  Cancel Save @ Create panel
[ v search KaL ~ Feb 5, 2009 @ 00:00:00.00 - Mar 7, 2008 @ 00:00:00.00

@+ Add filter

@ Create panel E> Add from library

&

Add your first panel

Create content that tells a story
about your data.

By clicking on this, the below page is presented asking the user to select an existing panel from the library.
The library consists of the standalone visualizations that a user has already created from the “Visualize”
button of the “Analytics” tools.
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® elastic

= [@ Dashboard  Editing New Dashboard Options  Share  Library  Cancel Save | @ Create panel

Add from library

x
Q searen sort v Types (4 v

Date - Air temperature

Date - Humidity 50cm

®

Date - Luminosity

®

Date - Soil moisture at a depth of 20cm & 50cm

®

Date - Temperature

®

Date - Temperature 20cm

®

Date - Wind gauge (km/h)

Farm map

o

@ Humidity - Temperature with Wind speed
@ Max wind speed

Rows per page: 10 v 12 >

5.8 Canvas

Another functionality supported by the Data Visualization tool is the “Canvas” functionality. To access this
functionality, the user needs to click on the second option of the “Canvas” button under the “Analytics”
tools from the main menu.
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. Kibana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overview

Discover

Maps

Machine Learning

Visualize
) Enterprise Search v
Overview
Ann Search
e — - -
. f— % - - ]
- — ] ]
= — L
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIls and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page

Here, the user can select one of the available Templates and create a presentation or a report using the
visualizations.
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= . Canvas

Canvas workpads

My workpafs Templates |

Workpad name Created Updated <

2]
Add your first workpad

Create a new workpad, start from a template, or import a
workpad JSON file by dropping it here.

New to Canvas? Add your first workpad.

& elastic

= . Canvas

Canvas workpads

My workpads ~ Templates

QU Find template Tags v
Template name T Description Tags

Dark Dark color themed presentation deck ® presentation

Light Light color themed presentation deck ® presentation

Pitch Branded presentation with large photos ® presentation

Status Document-style report with live charts ® report

Summary Infographic-style report with live charts ® report

5.9 Map

Another functionality supported by the Data Visualization tool is the “Maps” functionality. To access this
functionality, the user needs to click on the second option of the “Maps” button under the “Analytics”
tools from the main menu.
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= @ «iana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overview
Discover
Dashboard
Canvas

Machine Learning

Visualize

) Enterprise Search v

Overview

Ann Search

e — - -
=== o — —EEEm
- — || ]
= — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIls and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page
Here, the user can concentrate on the map-oriented visualizations. More specifically, the user can preview

one of the existing maps or select to create a new map-oriented visualization by clicking on the “Create
map” option.
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= . Maps

Maps

QU search

Title

Farm map

Rows per page: 20 v

Tags v

Deseription Tags

Let assume that the user clicks on the “Farm map” visualization which is one of the existing maps.

® elastic

B vers

Maps

Q) Search

Title

Rows per page: 20 v

Tags v

Description

Tags

Then, the below page is presented displaying the selected visualization.
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= . Maps = Farm map

Map settings Inspect Full screen
KQL ~  Last 15 minutes Show dates
@ — + Add filter

q
] LAYERS =
d @ :rkhangelsk @ Clustered Farm
pXaHrenbek KomI
KOMH
L) a @ KARJALA B Road map
@ 6 . PECMYBANKA
< KAPENVA
o — Add layer
- T Helsinki
@ @ Oslo (7885 @ o
S y =
T ESTONIA
Perm
© B Mepms
y % 2 Tomsk
’%%"4/7 Moscow Kazan Toméx
UNITED 2\6 52;6 LITHUANIA Mocksa KaszaHb Ufa
KINGDOM ] g Yoa
Hamburg BELARUS Samara é&amaul
apHa
Ng NETHERLANDS = _ Berlin TR Camapa pHayn
L) 2 Nur-Sultan
BELGIUM Hyp-CynraH
czEchIA UKRAINE
Paris Volgograd
@ Bonrorpaj
Zirich~ ™ AUSTRIA HUNGARY, MOLDOVA KAZAKHSTAN -
ERANCE Genéve ROMANIA zo0m: 333
CROATIA Elastic .0 .0 [}
,,,,,, Rucuiresti KARACHAY-

The user can navigate on the map and check on clusters or individual spots. If the user check on a single

spot, all information attached to this spot is presented. An example of this information is depicted in the
below figure.

& elastic

= . Maps = Farm map

Map settings  Inspect  Full screen [F] Save
KQL ~  Last 15 minutes Show dates G Refresh
@+ Add filter

IImajoki LAVERS = 8
X "
ie thrikka @ Farm
@timestamp 1229810400000 G] %2 Road map
» location 62.08477199241519, 21.27738794311881
T SailTemp 4238
Q Add layer
Temp 4 e
i Keuruu
Wind_kmh 13 Virrat
®
Honkajoki Parkano
~ Jamsar
Merikarvia Jam
Kankaanpad
Ikaalinen
Pomarkku Orivesi
Hameenkyrd
® " Pori Tampere zoom: 7,08
Elastic 2,0 iles (7, Of (&)

5.10 Machine learning

Another functionality supported by the Data Visualization tool is the “Machine learning” functionality. To

access this functionality, the user needs to click on the second option of the “Machine learning” button
under the “Analytics” tools from the main menu.
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& elastic

= @ «iana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~
Overview

Discover

Dashboard

Canvas

Maps

Machine Learning

Visualize

) Enterprise Search v

Overview

Ann Search

e — - -
=== o — —EEEm
- — || ]
= — ]
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect.

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APIls and tools. and system availability with purpose-built Uls. unified protection across your infrastructure.

() Make this my landing page

Here, the user can understand the data, by analyzing the metrics and fields in a log file or an existing
Elasticsearch index. The options supported are to i) import data from a log file, or ii) select an index
pattern. Another trial option accessing the full Machine Learning features is also offered.

Let assume that the user clicks on the “Select an index pattern” button.
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= | @ wmachine Learning | Data Visualizer

Data Visualizer
Data Visualizer

The Machine Learning Data Visualizer tool helps you understand your data, by analyzing the metrics and fields in a log file or an
existing Elasticsearch index.

EXPERIMENTAL
N
2

Import data Select an index pattern

Import data from a log file. You can upload files up to 100 MB.

Upload file

Visualize the data in an existing Elasticsearch index.

Start trial

To experience the full Machine Learning features that a Platinum or Enterprise
subscription Z offers, start a 30-day trial.

Start trial

By clicking on the “Select an index pattern” button, the below page is presented asking the user to select

the data collection with which he/she plans to work. Let assume that the user selects the
“allagkorr_wgs85” data collection that contains data about cattle.

& elastic

= . Machine Learning / Anomaly Detection ' Create job

Select index pattern or saved search

QU search...

Sort ~  Types 2
£ allagkorr_wgs84

e

cherry_tree_healthy

Ha

. sensor_8-23_healthy

o

weather_station

Ho

. weather_station_arnissa

After clicking on this data collection, the below page is presented showing all information for all fields of
the data collection.
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= . Machine Learning | Data Visualizer | Index

Overview Anomaly Detection Data Frame Analytics  Data Visualizer  Settings

a”aqkorr Wg884 [ Use full allagkorr_wgs84 data ‘ v Jan1,2008 @ 11:11:30.008 » Jan 31, 2011 @ 11:13:47.663

Total documents: 139,233

20000
18000

1200
o . . . l
s
. | -

20080401 2008.07-01 2008-10:01 2008.0101 2008-04-01 2008.07:01 20081001 20100101 20100401 20100701 2010-10-01 20110101
Search... (e.g. status:200 AND extension:"PHP") KQL Sample size (per shard): 5000 ~ @ Fieldname 32 v Fieldtype 5§
All fields 32 of 33 total Number fields 25 of 25 total X Show empty fields

~ Type Name T Documents (%) Distinct values [ Distributions @

~ =] @timestamp B 5000 (100%)

v L] DayTime @ 5000 (100%) 23 |

soeonees o -

~ L Farm B
~ L3 GPS_no 2 5000 (100%) 4 | |
~ # ID_no B 5000 (100%) =4 i I
~ # lceT_no 2 5000 (100%) =4 | |
e L Lie 2 5000 (100%) 22
~ L3 Period 2 5000 (100%) 1 -
~ # Prota B 5000 (100%) =4
1 |
v L Protect 3@ 5000 (100%) 26 I
Rows per page: 10 v 12 3 4 >
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5.11 Visualize

Another important functionality supported by the Data Visualization tool is the “Visualize” functionality.
To access this functionality, the user needs to click on the second option of the “Visualize” button under
the “Analytics” tools from the main menu.

® elastic
= @ «iana

() Home

Recently viewed ~

Main dashboard

Farm map

Date - Humidity 50cm
Date - Air temperature

Wind speed with temperature

K Analytics ~

Overview
Discover
Dashboard
Canvas
Maps

Machine Learning
) Enterprise Search ~

Overview

Ann Search

—— — - -
. ==ill— e — _ n
— — || ]
u — u
Canvas Maps Machine Learning
Design pixel-perfect presentations. Plot geographic data Model, predict, and detect

Do more with Elastic

Enterprise Search Observability Security
Create search experiences with a refined set of Consolidate your logs, metrics, application traces, Prevent, collect, detect, and respond to threats for
APls and tools and system availability with purpose-built Uls, unified protection across your infrastructure

() Make this my landing page

Here, the user can concentrate on the standalone visualizations. The user can preview one of the existing
visualizations which are available in the Library or select to create a new visualization by clicking on the
“Create visualization” option.
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= B vsulize

Visualizations

QU Search Tags v
Title Type Description Tags Actions
Date - Air temperature D Lens
Date - Humidity 50cm @ Lens é
Date - Luminosity D Lens
Date - Soll moistureata gy | oo

depth of 20cm & S0cm
Date - Temperature D) Lens

Date - Temperature 20cm  §D) Lens

Date - Wind gauge (km/h) (D Lens &
Humidity - Temperature @

with Wind speed D Lens

Max wind speed D Lens

Records per date D Lens

Sensor dashboard D Lens é

Soil temperature at a

depth of 30cm D Lens

Total records (@] metric

Weather sation AMISsa (3] pperi

LT en .
Rows per page: 20 v 1

Let assume that the user clicks on the “Records per date” visualization which is one of the existing
visualizations of the library.

116



SmartROOT SmartROOT Virtual Farm Hub

elastic

= @ vz

VISU&“ZGTIOHS Create visualization

Q0 search Tags v
Title Tye Description Tags Actions
Date - Air temperature D Lens &
Date - Humidity 50cm @ Lens &
Date - Luminosity B Lens &
Date - Soil moisture at a o
depth of 20cm & 50cm D Lens z
Date - Temperature D Lens &
Date - Temperature 20cm @ Lens &
Date - Wind gauge (km/h) @ Lens &
Humidity - Temperature e
with Wind speed D Lens z
Max wind speed @ Lens &
Records per date B Lens &
Sensor dashboard D Lens Vi
Soil temperature at a 7
depth of 30cm D Lens 4
Total records Metric &
Weather station Arnissa "
total records Metric &
wind speed with D Lens p

temperature

Rows per page: 20 v

Then, the below page is presented displaying the selected visualization.

| \ = Coun ol recurds

| @ Dropa o o cick
H \
# For i
E |
, 3 \ frm—
4 (AN | | @ oo x
# o (1 | | € Foset oy
te |
: |

Date s 30y

p— Suggestions

wl [
i Selempkeyuord !
[—

“ il 139,233

Let assume that the user clicks now on the “Create visualization” button.

. _____________________________________________________________________________________________|
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= . Visualize

Visualizations

Q search... Tags ~
Title Type Description Tags Actions
Date - Air temperature D Lens &
Date - Humidity 50cm @ Lens &
Date - Luminosity D Lens &
Date - Soil moisture at a e
depth of 20cm & S0cm 9 Lens 2
Date - Temperature & Lens &
Date - Temperature 20cm ) Lens V4
Date - Wind gauge (km/h) & Lens &
Humidity - Temperature 7
with Wind speed i Lens 4
Max wind speed D Lens Va
Records per date @ Lens &
Sensor dashboard D Lens V4
Soil temperature ata @
depth of 30cm B Lens I
Total records Metric &
Weather station Arnissa Metric 2

total records

Wind speed with )

temperature Lens

A

Rows per page: 20 v

Then, the below page is presented asking the user to select the method for creating the new visualization
(this page has been already displayed under the “Dashboard” button).

New visualization

o) Lens ©, Maps
W, P!
S
Create visualizations with our drag and Create and style maps with multiple layers
drop editor. Switch between visualization and indices.
types at any time. Recommended for most
users.
TSVB </> Custom visualization
Perform advanced analysis of your time Use Vega to create new types of
series data. visualizations. Requires knowledge of
Vega syntax.

6% Aggregation based Tools
Use our classic visualize library to create 5 Text
charts based on aggregations. =4 Add text and images to your dashboard

Explore options > Controls &
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6 A tool for web-based geospatial catalogue explorers — TerrialS
6.1 Overview

TerrialS is a feature-rich, open-source solution for building spatial data federation web platforms.

The tool has been built in the context of the SmartROOT project for educational purposes.

1
. Smart 89 Related Maps 174 Map Settings ) Help & Share /Print
@ sRrROOT
@ Explore map data 1, Upload ;
+
Your workbench is empty Gh
Helpful hints —
%~ Browse available data by selecting ‘Explore 'Q'
map data’ or click ‘Upload’ to add your own data
to the map. k3]
%~ Once you've added data to the map, your active P
data sets are listed here in your workbench. The Ll
workbench will help you to interact with the
data. i
%0~ In the workbench you can toggle data sets on
and off, change their opacity, activate the split
screen comparison, change styles, and navigate
through dates and times, if the data supports
this functionality.
™) No map data enabled @
- ” chsu_u\n jon Data attribution [2 | Disclaimer [2 | Basemap Lat 43.12030°N Lon 17.91382°W 3% _—5Sea km

6.2 Background Knowledge

To effectively use TerrialS, it is helpful to have a basic understanding of Geospatial data and especially
familiarity with geospatial data formats and concepts is important. Understanding concepts such as
coordinate systems (e.g., latitude and longitude), projections, and common geospatial data formats like
GeoJSON or Shapefiles will help you work with spatial data in TerrialS.

Knowledge of RESTful APIs is also valuable as TerrialS can consume data from web services using this
approach. Understanding how to make HTTP requests, handle responses, and work with data formats
commonly used in web APIs (e.g., JSON) will be beneficial for integrating external data sources into your
TerrialS applications.

Finally, as TerrialS relies on CesiumJS for its 3D geospatial visualization capabilities, familiarity with
CesiumlS concepts, such as entities, imagery layers, terrain rendering, and camera manipulation, will help
you take full advantage of the mapping and visualization capabilities provided by TerrialS.

6.2.1 Technology behind the tool

TerrialS is an open-source, web-based geospatial data visualization platform developed by the Australian
Government's National Map team. It provides a framework for building interactive geospatial applications
and maps in a browser environment. The technology stack behind TerrialS includes several key
components:

. _____________________________________________________________________________________________|
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1. JavaScript: TerrialS is primarily built using JavaScript, a popular programming language for web
development. It leverages modern JavaScript frameworks and libraries to create a rich and
interactive user experience.

2. Web technologies: TerrialS utilizes various web technologies such as HTML (Hypertext Markup
Language) for structuring the content, CSS (Cascading Style Sheets) for styling, and JavaScript for
interactivity.

3. CesiumlS: TerrialS relies on CesiumlJS, an open-source JavaScript library for creating 3D globes
and maps in a browser. CesiumlJS provides powerful geospatial visualization capabilities, including
terrain rendering, imagery, and vector data.

4. React: TerrialS employs the React library, a popular JavaScript framework for building user
interfaces. React helps in creating reusable components and efficiently managing the application's
state, making it easier to develop complex and interactive applications.

5. Redux: Redux is a predictable state container for JavaScript applications. TerrialS uses Redux to
manage application state, allowing for centralized control and easier tracking of changes across
various components.

6. Node.js: TerrialS can be run on the server-side using Node.js, a JavaScript runtime environment.
Node.js allows TerrialS to perform server-side operations and interact with external services, such
as data sources or authentication systems.

7. RESTful APIs: TerriaJS can consume data from various sources using RESTful APIs
(Representational State Transfer). It can fetch geospatial data, such as maps, imagery, and other
spatial information, from web services and display them on the map interface.

8. GeoJSON and OGC standards: TerrialS supports various geospatial data formats, including
GeoJSON (a common format for representing geospatial data in JSON) and Open Geospatial
Consortium (OGC) standards. This allows integration with a wide range of geospatial data sources
and services that comply with these standards.

9. Plugin architecture: TerrialS features a plugin architecture that allows developers to extend and
customize its functionality. This architecture enables the integration of additional features, such
as new data providers, geospatial analysis tools, or user interface enhancements.

Overall, TerrialS leverages a combination of JavaScript, web technologies, geospatial libraries like
CesiumlS, and modern web development practices to provide a powerful and flexible platform for building
interactive geospatial applications and maps.
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6.3 Walkthrough the tool for web-based geospatial catalogue explorers

From the navigation page of the Virtual Farm Hub (103) https://virtualfarm.infalia.com/, anyone can
access the tool for web-based geospatial catalogue explorers https://terria.infalia.com/, which is the 4"
available tool of the Virtual Farm Hub platform.

SmartROOT

Smart faRming innOvatiOn Training

01

eClass platform

02

Farm Management

VW 03

04

A tool for web-based
geospatial catalogue
explorers

05

The farmer

Virtwal Farm Hub

The SmartROOT Project
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6.4 Overview

In SmartROOT Virtual Farm Hub, we customized the TerrialS software to enable users to visualize their
field data and plot parameters related to their fields.

6.5 Customizations for the SmartROOT project

When the user enters the tool, a map is loaded and shows the European area. Moreover, the user is
provided with a SmartROOT folder where s/he can find all available datasets from fields coming from the
MARS project. By clicking on a dataset, the user can visualize the specific field and parameters related to
that field.
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6.6 Examples with visualizations

Below, we can see two visualization examples produced using the TerrialS software from a field csv
dataset coming from the MARS project. In the first visualization example, we can see the Ndvi of the field
while below the visualization there are two plots with the soil temperature at a depth of 30cm and the
soil humidity at a depth of 20cm.
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Similarly, in the second visualization example (shown in the below figure), we can see the Ndre of the
field. below the visualization, there are plots regarding the soil temperature and the soil humidity.

* € % temalnfalacom d% v*¥ 20 O

Bre 0.16314673

 aun

|

ential discrete]

047 00.47269183
03210047

0170032

W os303637 0 024

‘Addiionst colers

Faset o defautt st

123



SmartROOT Virtual Farm Hub

Another visualization example is coming from a dataset depicting the trees in Thessaloniki. With different
colors are depicted the different tree categories.
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7 Material/Data Needs

Data from mixed farming activities is required to initially populate the platform and be used for the
training courses and for the educational activities. This data is expected to be provided by rest SmartROOT

partners.

7.1 UOWM

UOWM provided a list of topics that have been used for the creation of the course structure in the
educational platform.

The provided topics have been developed based on the chapters of the E-Book (101):

1.

e wnN

Introduction to Mixed Farming Systems
ICT in Agriculture

Food and safety

Animal production

Smart farming in Europe

The courses that have been developed in the educational platform and are correlated with the topics
extracted from 101 are presented below.

Main Course 1. Introduction to Mixed Farming Systems

Course subjects:

o 0O O O O

Introduction

Soil analysis

Crop monitoring architecture
Animal monitoring

Food quality evaluation

Main Course 2. ICT in Agriculture

Course subjects:

0O O O O O

Introduction

UAVs

Big data in Agriculture

Image processing

Network communication technologies

Main Course 3. Food and safety

Course subjects:

O
O

Preservation of agricultural goods
Preservation of meat
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o Best practices

Main Course 4. Animal production
Course subjects:

o Animal husbandry
o Precision livestock farming

Main Course 5. Smart farming in Europe
Course subjects:

o Best farm practices for profitable farming
o The art of managing grain quality with silos
o Reshaping modern farming through agrotechnological fusion

Moreover, UOWM provided several multimedia files (images and a video) that have been derived from
the MARS project® and can be used for the creation of educational activities. Some examples of these
multimedia files are shown below:

5 https://project-mars.eu/
|
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Map details
GSD 6.78 cm/px
Index green

Pix4D | ®Mapbox | ©@JpenStraethanp

Histogram and Legend

| A

0.02 0.06 0.09 0.13 0.17

Visualization settings

Histogram equalization:  Off

Selected minimum value: 0.02
Selected maximum value: 0.12
Values out of range: Transparent
Statistics

Layer area (ha): 0.59

Mean index value: 0.05

Index value SD: 0.03

Mean index value (visible): 0.05
Index value SD (visible): ~ 0.02
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Map details
GSD 6.78 cm/px
Index NDVI

Pix4D | ©Mapbox | ©@JpenStraethlap

Visualization settings

Histogram equalization: ~ Off

Selected minimum value: 0.20
Selected maximum value: 0.92
Values out of range: Transparent
Statistics

Layer area (ha): 0.59

Mean index value: 0.70

Index value SD: 0.20

Mean index value (visible): 0.70
Index value SD (visible):  0.19
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7.2 SLU

Moreover, SLU has provided some experimental data from an experiment with cattle, while additional
experimental data are also available from an experiment with lambs and another with grazing cattle. Some

examples of these experimental data are shown below:

Group data

Group data on purebred dairy and dairy x beef steers in forage and pasture-based production systems,
where spring-borne cattle were kept on a high feed intensity and slaughtered at 21 months of age, while
autumn-borne cattle were kept on a low feed intensity and slaughtered at 28 months of age. (IP = indoor

period)
Pen. no 13 14 15 16 17 18 19 20
Breed® 1 2 1 2 1 2 1 2
Feed intensity® 1 1 1 1 1 1 1 1
Pen pair, no. 1 1 2 2 3 3 4 4
Parasites*© 1 1 2 2 1 1 2 2
Dietary intake, kg of
dry matter IP1 6.323 5.812 6.245 6.134 5745 5837 5.489 5.380
Dietary intake, % of
liveweight IP1 2357 2629 2481 2542 2429 2,534 2485 3.003
Intake  of  neutral
detergent fiber, kg IP1 3.427 3.037 3.358 3.248 3.040 3.046 2.843 2.673
Feed efficiency, ME MJ
g gainlIP1 62.88 62.98 65.19 60.88 59.67 5691 56.79 58.30
Dietary intake, kg of 11.47
dry matter IP2 11.021 11.308 12.124 12.111 12.372 12.133 11.638 2
Dietary intake, % of
liveweight IP2 0.091 2211 2.297 2346 2.233 2166  2.252 2.428
Intake  of  neutral
detergent fiber, kg IP2 7.047 5969 6.491 6.485 6.724 6.526 6.348 6.261
Feed efficiency, ME MJ 103.0
g gainlIpP2 11466 113.50 117.57 110.69 103.94 101.99 103.33 8

Dietary intake, kg of
dry matter IP3
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Dietary intake, % of
liveweight IP3

Intake  of neutral
detergent fiber, kg IP3

Feed efficiency, ME MJ
g gaintIP3

Individual data

Individual data on purebred dairy and dairy x beef steers in forage and pasture-based production systems,
where spring-borne cattle were kept on a high feed intensity and slaughtered at 21 months of age, while
autumn-borne cattle were kept on a low feed intensity and slaughtered at 28 months of age (IP = indoor
period, GP = grazing period)

Animal ID 8247 8255 8271 8286 8244 8254 8276 8294
15041 15042 15050 15050 15041 15042 15050 15051
Date of birth 8 5 5 9 5 5 6 1
Pen no. 13 13 13 13 14 14 14 14
Breed? 1 1 1 1 2 2 2 2
Feed intensity® 1 1 1 1 1 1 1 1
Pair of calves, no 1 2 3 4 1 2 3 4
Parasites® 1 1 1 1 1 1 1 1

Weight gain IP1, kg d* 1.210 1.072 1.115 0991 0.987 0.982 1.045 1.066

Weight gain GP1, kg d"
! 0.243 0.560 0.577 0.835 0.412 0500 0.539 0.518

Weight gain IP2, kg d* 1.175 1349 1198 1.127 1.063 1.012 0.944 1.123
Weight gain GP2, kg d"

1

Weight gain IP3, kg d*!

Weight gain total, kg d
! 0.951 1.003 0.995 0982 0.855 0.864 0.890 0.937

Weight at slaughter, kg  676.5 680.5 675.0 654.0 580.0 5785 564.0 601.0
Carcass weight, kg 329.8 333.7 333.7 3205 262.6 271.1 253.2 267.5
Dressing, % 48.8 49.0 494 49.0 45.3 46.9 44.9 445

. _____________________________________________________________________________________________|
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Conformation, score? 5 6 5 6 3 4 4 4
Fatness, score® 7 6 8 7 6 7 6 6
Marbling, score 2 1 2 1 3 1 2 1
Weight of HQS, kg 84 84.5 84.5 81.5 68.5 69.5 65.5 69
Trim fat, % of HQ 4.87 4.39 7.88 4.61 7.99 6.81 6.09 5.78

Gr. 2 meat ass.", % of
22.1 23.1 20.6 22.2 20.2 20.0 20.6 21.6

HQ

Gr. 3 meat ass., % of

HQ 11.8 10.2 124 12.0 9.8 9.6 11.2 114
Bone, % of HQ 20.8 20.2 19.1 19.9 21.4 22.0 21.7 21.6
Retail cuts!, % of HQ 37.2 38.8 35.3 37.8 36.4 37.8 36.6 35.2
Slaughter age, d 648 641 631 627 651 641 630 625
Relative age*, d 3 10 20 24 0 10 21 26
Initial weight IP1, kg 157 132.5 131.5 117.5 112.5 106.5 77.5 89
Initial weight GP1, kg 494 431 442 393.5 387.5 380 368.5 386
Initial weight I1P2, kg 528.5 510.5 524 512 446 451 445  459.5

Initial weight GP2, kg
Initial weight IP3, kg

21 is dairy x beef crossbreed, 2 is dairy breed.

®1 is high feed intensity with 21 months slaughter age, 2 is low feed intensity and 28 months slaughter
age.

1 is not infected, 2 is infected.
dEUROP system on a scale 1 = poor, 15 = excellent.
€EUROP system on a scale 1 = lean, 15 = fat.

fVisually determined in Musculus longissimus dorsi between 10" and 11" ribs on a scale 1 =leanand 5 =
well marbled.

ERight hind quarter.

hCommercial cut meat assortment estimated to contain 10% fat.

'‘Commercial cut meat assortment estimated to contain 23% fat.

JHigh-value retail cuts; strip loin, fillet, topside, outside round, eye of round, top rump, and rump steak

kRelative to the oldest animal in that feed intensity group.
- |
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Appendix A: The “Farmer” educational game

Farmer (https://farmer.infalia.com/) is the name of the interactive game that has been developed as an
extra feature on top of the context of the SmartROOT Virtual Farm Hub platform for educational purposes
under the frame of 103. With the “Farmer” game, students can play and, in the meantime, test their
knowledge in the MSF field. The tool has been developed with the Unreal Engine 4.22, which is one of the
most powerful real-time 3D creation tools.

Press Right Click To Move

| <-- Press To Open Quest Menu

&
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