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Executive Summary

This document presents th&unctionality and the implementation details &mart Farming (SF)
applicatiors to be used by the advisors, the agronomists and the farnrethe context of thelLIFE

GAIA Sensproject and beyondThis document can be considered as complementary to thilin

design specifications of the SF applications contained in deliverable efitifted nal Appl i cati o
and Mo ¢lk The sefuirements and the design principles that were specified on that document

are the guidelines for the implementation dfi¢ actual software services that are described in this
document.

As it will be further analysedwo applications have been developed:

w ¢“KSai ase-bhasedveh pphatipoddes azcess to detailed current and historic
environmental informatiorof selected parcels (fields) along with scientific based indications on the
associated hazards with regards to irrigation and pest management.

w ¢“KgSa i as e n s elication’htdildred to ahp peeds of users that are on tieove while
performing varios tasks (e.g. farmers visiting different fields and applying various cultivation
practices) hence only crucial information summaries are presented to-smodlle devices.

Both applications are based on the gaiasenbép(//www.gaiasense.gr/eh - cloud based -
information management system that provides to both the wedsed and mobile applicatioyesccess
to the necessary data in support of their overall functionality.

The initial version of this docume Yy G A Gf SR GLYAGALF f {wislhedlised®h NY A y 3
28/6/2019 along with thenitial stablerelease of the two applications. Through the utilisation of the
applications significant finding and shortcomings were identified that indicatedelee for providing
variousrefinements. Improvementsra mainly targeting aspects of user interfacing along with the

options for the complementary visualisation of heterogeneous information items in order to give to

the end user a more integrated view of the current status of his/her parcels.

This deliverablés considered as an extension of the initial documeemd describesill the conducted
updates for the final release of both application. However, it should be noted that as in any information
managementsystem and as thepplicationswill be further utilsed shortcomingsand bugsare
expected to be discovered that will lead to various code updates and functionality improvements.
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Definitions, Acronyms and Abbreviations

Acronym Title ‘
AB Advisory Board

ALs Action Leaders

CE Circular Economy

M2M Machine2Machine

NP NEUROPUBLIC AE PLIROFORIKIS & EPIKOINONION
SF Smart Farming

KPI Key Performance Indicator

SF Smart Farming

API Application programming interface

REST Representational State Transfer

NDVI Normalized difference vegetation index

JSON JavaScript Object Notation

loT Internet of Things

iCM Cropmanagement system
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1.l ntroducti on

1.1Project Summary

The main objective of the LIFAIA Sensproject is to demonstraté&aiasense |y Ayy 2@ G§A GS
CFNXYAYy3IE o6{C0O azfdziAzy GKIFG FAYa |4 NBRddzOAy3a (KS
the environment and support Circular Economy (CE)etsod

More specifically, this project will launch 18 demonstrators across Greece, Spain and Portugal covering
9 crops (olives, peaches, cotton, pistachio, potatoes, table tomatoes, industrial tomgtapes kiwi)

in various terrain and microclimatic cditions. They will demonstrate an innovative method, based

on highend technology, which is suitable for being replicated and will be accessible and affordable to
Farmers either as individuals or collectively through Agricultural Cooperatives.

Moreover, LIFEGAIA Sensaims to promote resource efficiency practices in SMEs of the agricultural

sector and eventually, contribute to the implementation of the Roadmap to a Resource Efficient
Europe. This project will demonstrate a method on how the farmer widilide to decide either to use

or avoid inputs (irrigation, fertilizers, pesticides etc.) in a most efficient way, without risking the annual
production. The focus is on the resource consumption reduction side of CE, and the results will be both
qualitativef @ YR ljdzt yiGAGFEGABStes O2yaARSNAY3I (KS NBAE2

1l2Document Scope

This document presents tHeinctionality and the implementation details tiie following twoSmart
Farming (SF) applicatisin

w ¢“KSai as e-hasedl apvleibc athai provides access to detailed current and historic
environmental information of selected parcels (fields) along with scientific based indications on the
associated hazards with regards to irrigation and pest management.

w ¢“KgSa i a mabile sygdication” tailored to the needs of users that are on tieove while
performing various tasks (e.g. farmers visiting different fields and applying various cultivation
practices) hence only crucial information summaries are presented to-smohlle devices.

This document also provides an overview of gfaasenséhttp://www.gaiasense.gr/eh- cloud based
-information management systethat provides to botlthe web-based and mobile applicatioascess
to the necessary data in support of their oaé functionality.

1.3Document Structure

This document is comprised of the following chapters:
Chapter 1is the introductory section of this document.

Chapter 2elaborates on the overall system architecture ainé underlying gaiasens&#amework
where the functionality of the two applications is based dhe integration of the scientific models as
software modules for extracting the respective advice for pest, irrigation and fertilisation is presented
along with mplementation technolgiesutilised.

Chapter3 describedn details the actual functionality and the respective framd views of the two
applications.

Chapter4 presents theconclusions and the next steps.

Page7 of 26
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2.SystAemhi tecture

21The gaiasense framewor Kk

As it was analysed in the 2 O dzY Bndlilpplication Design and Mockupthe gaiasenséramework
(figure 1) follows a layered architectural design approach where the main information flow is realised
from the bottom layers to the higher layer§or the needs of thdlFE GAIA Sengroject two
applicationshave beendeveloped, on top of this architecture, leveraging on the provided data
collection and processing infrastructure.

p4
Farmer ur/n‘ f‘{»’ Agronomist

[gaiasense mobile application front-end ] [ gaiasense Web application front-end ]

Context DataPre- Web app DataPre-
Awareness || Processing support Processing %
gaiasense mobile application gaiasense web application =
back-end layer back-end layer E
8
a D g
Inference Data Information z
Engine models Manager §
\_ Data Processing Layer ) %
“ D | @
I .
Data Data Source Data deaning
Aggregators Mgmt
\_ Data ollection Layer J | )
Sensors Satelites User Input Info Services
Data Sources Layer

Figurel. Functional view of the gaiasense framework layered architecture

Thegaiasense welbased apftication istailored to the needs othe agronomists and the advisaasd

is accessibléhrough resource rich devices (e.g. desktop and laptop personal compuarg)will be
describedn detailin the following sectionghis webbased app provideaccess to current and historic
environmental conditions on the targeted parcels (fields) along with scientific based indications on the
associated hazards with regards to irrigation and pest management.

The user will be able to be inflaned about the potential pest or insect infestatiamthrough the
scientificmodels thatwill be integrated within thea 5 G It NP O.SThisi Helgsathe [udet®S NE
enhance and optimize the process of making timely decisions and precision applicatioasriap.

Finally, the usewill havea complete overview on the field activitieiring a growing season though
the necessanyjntuitive visualisatios about irrigation and plant protection works carried out, the
phenological stageof the plantsandharvestrelated info.

Page8 of 26
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Thegaiasense mobilapplicationistailored to the needs of the farmers and is optimised for utilisation
through mobile devices (g@. smartphones, tablets). This category udersis expected to be on the
move while performing varias tasks (e.g. visiting different farms and applying various cultivation
practices).

¢ KS | LILX r QOB X 2 ymeddkgShatiiSdentral information entity that thapplicationis
designed uporis the field that the farmeiis cultivating The @plication visualises only theformation
necessg to the farmeravoidingcomplicateddetailsabout the underlying scientific model$he focus

is on thesimplified and user friendly representatiaf the respective outcomesThis implies that a
relative minimalistic approacis followed, especially when compared with the information richness of
i K §aiagense webased appcatioré ®

Both applications follovan incrementhdevelopment approach wheteitially a set of ore functional
servicesare providedhat areconstantly improve according to user recommendations and feedback.
Improvanents are expected to bothserexperience aspects of the service but also on akdeanced
knowledge extraction elements of the provided wees.

22l ntegration with existing services

For the needs of th&IFE GAIA Senpmject, a set of additional, existing services will be configured
appropriately in order to be utilized and integrated with the newly developed applications. These
services are:

The “Intelligent Management @p — (iCM)¢ is a multifunctional platform that caproperly manage a

group of producers or a single farm. This service has been created to assist farmers to comply with
regulatory frameworks i.eMulti-Compliance Rules and the requirements arising from thgous

Quality Systems i.&\grg, Globalgap, PDCPGI, Organic Agriculture. Particularly, it provides the ability

to access and manage a set of information and files relating to Regulatory Frameworks and the various
Quality Systems in the form of a Producer{Bmgpk / Output Register.

The reports issut by this application help the producer monitor the crop and evaluate the results
from previous years. It also allows correlations between, specific cultivation practices or inputs and
the product produced (quantity and quality product). Apart from moriitgr ICM is a very powerful

tool for drawing conclusions about the agricultural practices and products used (fertilizers, water etc)
as well as for decisiemaking regarding the optimization of the economic result.

The agronomists who have access to tlguired information over the internet, are given the
opportunity to have the overview of the parcels and provide instructions according to the Regulatory
Requirements as well as the requirements of the Quality Systems very efficiently. In this wayd full an
continuous monitoring of the Quality Systems is achieved by recording all processes and minimizing
the time spent by the visiting agronomist on field visits and observations.

The existing version of thkCM system developed by NPwas only capable todndle information
originating from agricultural fields located in the geographical area of Greece. Given thaFthSAIA
Sensailot fields are also located outside Greece (Portugal and Spain) it was necessapjetoent
additional software modulesand translationsin order to make the iCM available to n@reek
agronomists and farmers.

¢ KS I LILJ A CHield C@lglt OX & fIS\R Xy y20 6 A @S (22t dza ST d
was implemented with the purpose of detailed planning and cointf the trapping process but also

of monitoring the population and insect spreading within a crop. Growers have the abiliécdood
the entomological attack directly on the field with the help of a smartphone and exploiting this data

T 2

to control effectd St @ GKS RIFYIF3S Ol dzaASR o6& LXIFydiQa SySYASa
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released on the ground. An additional menu of the application is the recording giiteeological
phase of crop at the time of insitu contrdturthermore, Field Collect hé&en integrated with the

recording of soil samples taken from points within the field, as well as with irrigation measurements.

2.3.1

ntegrat.

on

ofangci

@amfoir imac i

modél

o w

One of the core objectives of tHdFE GA&enseproject is thedevelopment of pest, irrigation and

fertilization prediction models The scientific models arénitially expressed as computational
algorithms then they arecoded as software componentghich areintegrated within the gaiasense

framework and made availabito the endusers through thd.IFE GAIA Senapplications. The initial

Aa0OASYUATAO

FylFteana

I Y R

iKS

RSOSt 2LIYSYB312F

Development and customisation of specialised pests/diseases prediction racBR3s# Develpment

and customisation of specialised irrigation models  B3/3RCusfomisation of specialised fertilisation

models &

The specified architectureF@ure 1) adopts an approach where each model is considered as an
autonomous and seifontained software radule. All these modules are following a common method

for data input/output through harmonized Application Programming Interfaces (AB]syvhich

supports the dynamic interaction with the rest of the gaiasense framework components. Each model
can be pluged and unplugged with the platform with a minimum configuration effort without

affecting the overall functionality of the systeRor example, pest management models accapt
input a predefined set of data (e.g. current and historic environmental ddtenglogical stages,

history of past pest infestationsnd produces risk limits (%)r each target disease and degree days
sum limits for predicting targeteuhsect flights. Figure, Zlustrates in a conceptual manner the parallel
utilization of different pest and disease estimation models along with the flow of information from the

deployed sensors to the farmer.

For an adopted rational water management strategy to be effective, it should be based on direct and
accurate determination of the irrigation time and the optimal amount of irrigation. The determination
of the irrigation time will be achieved by introducing critical water scarcity values derived from the
time-gradient analysis of the soil moisture profile along the active root and hydrodynamic parameters
of the plants. For this purpose, precise knowledgé¢hef spatial distribution of the active bedrock is
required in conjunction with the continuous recording of soil moisture. In addition, the excellent
irrigation dose is the one that maintains the entire plant root system at moisture levels higher than

Environmental
Data

Agricultural
Data

—

{ Pest and Diseases risk estimation

models - Inference engine

R'skcategory

i

Helicoverpa Alternaria
armigera alternata
Grapholita Monilinia
molesta fructicola
Peronospora | | Phthorimaea
infestans operculela
Semphylium Soilocaea
botrysum oleagina
Other
modelsX

,,,,,,,,,,,,,,,,,,,,,,,,,

Agricultur
Advisor

=

Farmers

Figure2. Integration ofpest managemenscentific models and conceptual flow of information
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the water stress start point and, on the other hand, limits water losses due tofiupeyond the active
bed area.Figure 3 presents the respective information flow environmental data monitoring,
processing of informationthrough the proper irrigation model, xraction of irrigation needsand
generation of the final irrigation advice.

lm
Atmospheric Irrigation mode_zls
Data - Inference engine _ lm

Irrigation v Advices

| I
\ ]
\ ]
\ ]
\ ]
\ ]

&” X \ - . ¢ H | ﬁ—y

properties  —— | Irrigation Irrigation : needs @i
\ model A model B i
S | i N

Irrigation/ rain [ Irrigation Irrigation | |
‘|  model C model D | i
\ ]
\ ]

Farmers

Figure3. Integration ofirrigation scientific models and conceptual flow of information

241 mpl e me retcdtniod ro gti e s

The following tablgresents the various technologies utilised for the realisation of the described
services Within the table each architectural layer presentedrigure 1 is associated with the
technologies utilised for the implementation of the respective components.

Tablel. Technologiestilised for the realisation of theoftwareapplications.

Al 4 Layers Technologies

1 Data sources layer This layer mainly consists of staatbne services
(e.g. ICM, FieldCollectthat utilise various
combinations of technologies and can even

external to gaiasense framework (e.g. Coperni
Sentinel). However, the integration with the rest
the gaiasense frameworkis realised through
standardised data transfer technologieschuas:
HTTPRES™AR [2], JSON.

2 Data collection layer Scripts implemented in Python 2.7

3 Data processing layer Relational database systefostgreSQL1.2
Implementation of scientific models: Java 8

Implementation of Data Management: Java 8

4 gaiasense mobile applicatio Apache HTTP Serydava 8RESRAPI
backend

5 gaiasense web applicatiol Apache HTTP Seryd&lodeJS 10.15RESRAPI
backend

6 gaiasense mobile applicatio JavascripES2017 (ES$HHP 7.1
front-end

Pagellof 26
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7 gaiasenseweb application
front-end

JavascripES2017 (ES®PHP 7.1

Thedata collected from the fieldsare maintained and processed in NEUROPUBLIC S.A. data center

located at the 0o2Y

LJ- y & (peemises in

Piraeus

Greece

(https://www.neuropublic.gr/en/infrastructure/clouddata-center/). The backend services of the

two applications (gaiasense mobile & web based applicatiotiided by the farmdl®& | YR F I N SN
advisorsarealso hosted in NEUROPUBLIC S.A. server systems.

oConsider thenvironment before prirdt
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3.Services description

In this section the functionality of the implemented serviggdescripted.Initially, screenshots from
0KS @ NR2dza LI IS &b apphicatthK S MR ANBEG{SESK | f2y3 G4
Fdzy OlAz2ylfAGE@Dd LY F &AAYALTI N YI appedtid | T 2INSRSy G I G A

31Th'gai asWemppl i’cati on

Thegaiasense web applicatiogaccessible ofine through the Internet while theverall services
are offered through the web browser. Users can access the application at:

f KGGLIAYKkKkIFAIAaSYaSoySdzNR LIdzof AOPINKAY I NI Fl NYAY:

Although all standard web browsers can be utilised, the application is optimised for useitivéh
Internet Explorer 10, Mozilla Firefox @oogle ChromeAt the Login pagéFgure4) the usershould
provide a validusername and passwaiin order to get authenticated and proceed with the
utilisation of the applicationUser is able to select betwedinglish and Greek language.

Eiwipom) Koo
Tevingun Mgy -

Figured.¢ KS & 3| kbappBodtids- Lagin page
Upon successful logim list of the |0T stations apresented that the user (e.g. advisor) authorised to
view (Hgureb5). Eachtelemetric station (gaiatronis associated with an area of cultivated parcélse
gaiatronsare listedon the left of the screenvhere also an indicative name of the associated area is
presented. Upon selectirgstation the respective measurements areepented in a table format.

These records have been collected by the stations and have been processed and maintained by the
gaiasense framework. The user has the option to isgiggies withtime range related criterian order

to access records from spéc time periods. On top of each column an indicative label describes the
type of the information presented (e.g. Date, leaf wetness, soil moisture, etc.) Each row of the table
corresponds to a different snapshot of measurements that took place withhoan

Pagel3of 26
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Figure5. Web application Environmental measurements in Grid format

The user is able browse through the data collection and to export selected datasets to a spreadsheet
file format (e.g. .xls). It should be noted thhis view presents a rich set of data including data types
that may not be easily comprehensible from rexperts. The following table Il presents a list of data
types and their respective units.

Tablell. Data types monitored by GAtron Station's.
Variable(s) and (Units) measured

Temperature (§
Relative Humidity (%)

Barometric Pressure (mBar)
Wind Direction )

Sun RadiationPyranometer (Volts)

Rain Collector (0.2 mm incremensuto Emptying)
Wind Velocity (km/h)

LeafTemperature (§

Leaf Wetness Sensor (Binamet/dry)

Leaf Relative Humidity (%) (at two different locationg
the field)

Soil Moisture (%) (at 7 different depths)
Soil Salinity/Conductivity (dS/m) (at 7 different depth

Soil Temperature (C

Pagel4 of 26
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M2NRSNJ G2 YIS GKS LINBaSyiaraAaAzy 2F GKS YSI &dzNJ
F LILX AOIF GA2Y £ &adzZlJ2NIia GKS @AaadztAralidrazy 2F REGIH
option on the top rightmenuand then provide the respective criia (e.g. measurement type, time

range, etc.) for creating the graph. Recorded measurements are presented as time series with a time

step of one hourMultiple graphs can be visualised on the same axis allowing the comparison and the
identification of vamus causalities e.g. rain events and soil moisture

In addition, this page support the visualisation of selected events rel#&edrrigation, pest
management, harvests, plants phenological stages, etc. Upon loovére event symbol more info
appearsin apop-up info box An indicative example is illustratedRigure 6.

MNew Graph Calcutated Data

GeoMap  Graphs

Zoom 1m  3m  &m YTD 1y Al

PARALINGEA ; Rain mm : Sum

Figure6. Web application Environmental measurements @raphformat.
Thed A A @B/ AISLILIE AOF A2y ¢ &dzLII2NIia (KS O2YO0AYSR NEB
parameters with pest infestation calculatesutcomes. Figure 7 displays the calculated risk for
Spilocaea infestation along with the related parameters (e.g. leaf relativeditymeaf temperature).
As it was expected and show in the figure, there is a clear relation between increased leaf moisture
and increased risk for Spilocaea infestation.

0.2l dam s n b4 = moon =

-~

R MM N . o= B0 A AL AR MR

R . s - - ——— 1 0w Bl | - — | -

Figure?7. A graphrepresenting combined graphesferring tothe calculatel risk of ilocaeainfection
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@ asStS@GéovyE FIKEA 2y 2 ymeluKaap lisptebetdtl Wikh (gaiasense pins
locatedat the placesvhere stations areinstalled.The user has the option to select a pin and view a
set ofinformation associated with the statiofigure 8).

=N
) Gid  GeoMsp Geaphs A Corufa
Map  Satellite —. ree) o s .
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Figure8. Web application GeaMap showing the location of 10T sensing stations.
Various configuration options for the application are availdlyleelecting the three horiztal bars at
the top left menu item. User can switch languages (English or Greelgui@nd quick navigate to
home paggHgure 9.

Home

A I W

Logout

Toggle NavBar
= | 3k
=

Figure9. Configuration menu
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32Th®ai asmeonbsiel e applicati on

321. Design rational

Currentlythere are three main approaches when developing a mobilé:app
1. Native apps
2. Hybrid apps
3. Web app3asresponsive versions of website to wayk any mobile device.

Each approach has advantages and disadvantages however given that mobile deviamasstmetly

getting more powerful in terms of processing power, storage, and connectivity the third approach is
3SGGAY3 Y2NB FGGSyGaAz2y FTNRY (KS RSOSt2193WE Q O2YY
apps are evolving to a new mobile app deystent paradigm called Progressive Web apps (PWA)
demonstrating the following benefits:

Gt NPANBEAADBS 286 ! LJJA | NB dzaSNJ SELISNASyOSa (Kl
1 Reliable- Load instantly even in uncertain network conditions.
I Fast- Respond quidk to user interactions with silky smooth animations and no janky scrolling.
1 Engaging Feel like a natural app on the device, with an immersive user experience.

This new level of quality allows Progressive Web Apps to earn a place on the user's hofh@é scree

There are many commonly used technologies to create progressive web apps. All PWAs require at
minimum a service worker and a manife® A f S ® ¢KS GCFNYSNRna Faaradl
requirements however further improvements are currently onga@sgecially with regards to efine

functionality. In addition, and as the application will be operational further feedback is expected from

the users and hence additional improvements onday design and use experience will be conducted.
However, continous coding refinements are expected as in any production software development

project (identification of bugs, optimisation of processes, refinement of graphs, etc.).

It should be noted that it is not expected the app to be utilised by users that areegisttered with
the gaiasense smart farming framework of services and this is a reason why the app is not provided
through app stores.

Access to the mobile and desktop services are granted only to users that are in contact with the
gaiasenseadvisors. Data and warnings provided by the apps are always supported by the respective
interpretation of the advisor as this is a fundamental principlehe gaiasensemartfarmingasa-
service approach.

! https://thinkmobiles.com/blog/poputaypesof-apps/

2 https://www.gartner.com/en/informatigachnology/glossary/mobieeb-applications)
3 https://developers.google.com/web/progressivd-apps

4 https://en.wikipedia.org/wiki/Progressive_web_application
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Directions on how to install the app on the bike device:
1. ¢KS FANRG GAYS (GKS dzaSNJ Aa | O0Saaiay3da GKS
https://gaiasense.neuropublic.gr/farmerassistant
2. The user selects to save the webpage on the desktop of his/her mobile device.

3.1  GacCl NXSNIa&nid thea Availadle\oi mobile Gevice. Afterwards, the app will be
initiated through this icon. (no need to open the browser and type the url address).

322. Mobil e application presentation
¢tKAa aSO0GA2Y LINBaSyda (KS O Ok & drdiss@ib8smécessible ( K S
through this web address:

https://gaiasense.neuropublic.gr/farmerassistant

or as a stored application on a mobile device.

Thelay-out of the appliations and the overall design ptimised to be accessed andtilisedthrough
mobile devices like smapghones and tablets. Howevgethe application is also accessible through
desktop devicesAfter a successflibgin,the user is redirected to the landingageof the application.

Figurel0. Mobile applicatiorg Landing page Dashboard presenting important warnings asyrayingKPls

As it is depicted at the application screenshofgiure 10the landingpage is a dashboard where the
most recent and important warnings are presented related with pest management and/or irrigation
warnings. In addition, various Key Performance Indicators (KPIs) that are the outcome efirageal
calculation of he overall inputsAs it is depicted in figure 10 and 11 the doharts allowthe further
analysis of the aggregated dataoprding to the user a finer grained analysfshow the variouslata

are distributed.
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Figurell. Analysiof utilised chemicals per pest or disease.

It should be noted that although this functionality is provided by the application it is the users (farmers

and agronomists) that needs to provide the necessary data to the proper detail level in order to

aggre@te them and support the respective visualisations. Hence, the system can adapt to the level of
detail of the provided information and provide the respective visualisatiffigure 12 & 13)

Harvests

Figurel2. Mobile applicatior; Landirg page- Dashboardocusing on Harvests KPIs

Figurel3. Mobile applicatior; Landing page Dashboard focusing dnrigation KPls

At the left side of the landingagethe list of parcelghat are administered by the usés presented.
Selecting one of this parcels and clicking the Profile item of the main menu the user is able to view the
respective polygon on a googteaps. By clicking on the respective pin an info box is presented with
more details on the parcel and thespective ongoing cultivationFgure 14
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L2 Erigatam Pests Mprat
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Figurel4. Mobile applicatiorg Visualisation of the polygon of the selected parcel

Profile Remaote Irrigation Pests Mgmit
2020-01-14  2020-02-13  Graph 4| |

Maonitor Charts

AKTINIDIA-TS0

AETINIDIA-TH3

AKTINIDEA-TS2

AETINIDIA-TSI

LECTTAIIIE & T

gaigecn :

T pragoct LIFE GALA Sonssl
wu-malind by the LIFE
Frogimers o B Fanywan
Lo, sl <o B
LAY B a3

« Temperature -+ Relative Humidity - Wind - Rain
Figurels. Mobile application; Current and past conditions in selectearcel

When selecting the second menu iterlS y i A (i f S R graplc i PresBrited visually rendering
selected indicativedata types over a predefined period of one montfhg(re 15. Although the
gaiasens@latform collects and maintains a larger number of data types only the most indicative are
presented to the farmers in order to avoid overwhelming them with redundant information. The user
is able to select a different time period than the preselected ommnth.
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Profile Remote Irrigation Pests Mgmt
2020-01-14 2020-02-13 Forecast ¥

Monitor Charts
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Figurel6. Mobile application Extreme weather forecasting page.

Ly GKS &alFryYy$S LI3AS (GKS dzaSNJ A& lofS (2 aStSOG FTNRY
view a graph with predicted values of Temperature, Winglesl) Humidity and Temperaturézigure

16)

2 KSy aStSOGAy3a GKS aSO2yR YSydz AGSY>Z SydaAaidt SR ¢
presents. Currently time series of NDVI values are visualised through a graph as it is illuskigtee in

17.

Profile Field m Irrigation Pests Mgmt
2019-12-15 2020-02-13

Monitor Charts

AKTINIDLA-7340
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EL e R NEERT N E T
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co-handed bry the 1L1PE
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Ulnion s contract rasmber
LIFE1T ENVGROMETN

NDVI

Figure 17. Visualisation of NDVI measurments for the selected parcel.
¢ KS &L NNRII presenfsenvingningntziinforin&tivh that are relatedto the irrigation
process of the parcel (e.g. soil moisture, rain evegutslirrigationevents) fgure17). At the profile
page the user is able to submit information about an irrigation action that has taken place to one of
the parcels that he/she administerBigure 18).
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01380 | A0 02 Graph  §

Figurel8. Mobile appication- Irrigation page.

Dose

Comments

“Back | Add_| Cancel

Figurel9. Mobile application Irrigation Action page.
¢ KPests mgmt Y Sy dz A U % Yabld dhdamiBgythie potential pests and diseases that are
threatening the selected parcels and the calculated wagrevel Figure 19). At the profile page the
user is able to subrninformation about a pest managemeattion (e.g. spraying with a pesticide)
that has taken place to one of the parcelsitihe/she administersqgure20).
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Figure20. Mobile application Pest management advice page

Drug

Dose

Comments

Figure21. Mobile application Pest managemerdction page.

Finally, when clicking on the three horizontal bars a configuration menu is presented to the users
wherevarious parameters can be edited (Language and Time zEgaj&€21).
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. Profile  Field Remote Irrigation

danger
Leaf Curl (Generic)
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Figure22. Mobile applicatiorg Configurationmenu items
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4. Concl usi ons

Thisdocument presented thdunctionality and the implementation detailsf the “gaiasense web
based apapandihe ataii @ars’™e ns e mo brhelfirst fuly fupctionat \ersions far’both

of these two applications are already released and the services are in use by selected users. Feedback
from the users will be utilized the development team in order to further improve ang@timizethe

usability of the applications

In addition, the scientific models and algorithms that are the core entities for processing the collected

data in order to provide pest management, irrigatiand fertilization advice are expected to further

be refined and integrated within the backend system. The final outcomes on the LIFE GAIA Sense
applications design and development will be documented at the deliverable entifadhl' Smart

Farming Applicaoné (2 06S NBfSFaSR 4 GKS SyR 2F GKA& &SI N
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