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(® New research strategy

v’ Current trend of the RIIR laboratory - “Network and QoS” team
The Use of WSN/IoT technologies for societal and industrial Smart applications

v’ The laboratory promote useful and impactful research, Lab & Open Field
Experimentation/validation

v Compliance with the national research plan: National Priority of MESRS/DGRSDT
(Food, Energy, Health)

v" Choice of Strategic Axis: Food Security @

v’ Project development / National partnersﬁp (PNR, impact and mixed projects,
PRFU) and International cooperation (PRIMA)
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& Project Background Code : 1560

+»* Call: Section 2 Multitopic 2020
N THE MEDITERRANEAMN AREA

https://prima-med.org/
s Thematic Area 1-Water management

Low cost, lean solutions for enhancing irrigation efficiency of small-scale farms

Fr: Solutions peu colteuses et |égeres pour améliorer |'efficacité de |'irrigation des
petites exploitations agricoles

+* 8 partners: Algeria (2), France (2), Germany (1), Morocco (2), Greece (1)

AUA: ENSA-Safi: INRA: National IRD: Institute UMAB: UORAN1: UPPA: WAZIUP eV
Agricultural National School Institute of for Research & University A. University of University of WAZIUP
University of of Applied Agronomic Development Benbadis Oran 1 Pau & Adour association
Athens Sciences— Safi Research ) Country
# L 1
o ) / o ( . P )
& wo- \ ) J!D k= 'Sﬁmmﬁq o NRZIVE)
- UNIVERSITE N e
i — A coordinator

[—
| —

Greece Morocco Morocco France Algeria Algeria France Germany

** 36 months — start date June 1st, 2021 - 31 May 2024
** Funding: Local agencies (Algeria: DGRSDT/MESRS) 4
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(® Water resource is precious!
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(® Smallholders — up to 2ha

@® Most (84%) of the world’s @ In Algeria, most farms are privately-
570 million farms are owned, averaging between 2 and 20
smallholdings. hectares (smallholdings). Financial

® Provide about 32% of world resources are limited, and sometimes
food supply, on about 24% catastrophic in the event of disaster
of agriculture land. (drying).

Digital v Too expensive A

v’ Too integrated

- ——— v" Highly specialized

; v’ Difficult to customize
v" Difficult to upgrade
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® Technologies in agriculture

@® Digital technologies can help reducing and optimizing usage
of water and improve crop quality and quantity, but...

Connected 2
Agriculture ¥

for
smallholders !! 7

Possible for large farms ut o rea
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(® Project INTEL-IRRIS : Objectives

Irrigation with soil moisture sensing
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(® Project INTEL-IRRIS : Objectives

Propose low cost but highly efficient
water control systems for irrigation
optimization

Seamless integration into existing
irrigation system and/or local customs
and practices

Use cutting-edge technologies to

propose highly innovative systems yet
simple to deploy and adapted to
smallholders

Soil characteristics: bulk

Volumetric Water Content, Water .. N ‘
density, soil salinity, soil Irrigation type: drip, furrow,

Potential, Water Tension,... :
texture & soil type sprinkler,...
Evapotranspiration, soil- Plant/Crop varieties
plant-atmosphere
continuum, ... Relationship with other agriculture 9

inputs
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FRIMA (® Project INTEL-IRRIS : Objectives

Improve farmer's knowledge on water-related -
issues, foster local adaptation of technologies, ’
increase local innovation capacity and

facilitate technology approprlatlon

Large “scale “adoption of low cost smart ™.
irrigation system by smallholders,
stimulating synergies between various
local actors

q’o

S Intel-
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Intelligent Irrigation System for Low-cost Autonomous Water"(;“ntrol in Small-scale Agrie

PROJECT
STRUCTURE
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@ Synergy between ICT & Agri communities
ICT Agri

I I - Ismallholdersl
WAZIUP e.V.

IUORANlI mw

mholders

Other domains: regulatory,
financial, business, innovation, ...

12
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() List of WPs (Work Pakckages)

Lead Lead
. - - Person- | Start End
WP |WPTitl Partipant | arcber® | Months | Month | Month
wpi | Low-cost sensor platform for 1 UPPA | 64PM | MO1 | M30
connected irrigation system
WP2 PIug-&-_Sensesmart irrigation 3 WAZIUP soPM | Mol M30
system in-the-box e.V.
WP3 Smallholders PllotlngPro_gram, - UORANL1 s3pM | Mo1 M36
demonstrator and evaluation
Community engagement,
WP4 | communication and dissemination 5 ENSA 42PM | MO1 M36
activities
WP5 Cooperatlt_)ns, §¥nerg|esand long- 5 INRA a7em | Mot | m3s
term sustainability for smallholders
WP6 | Project management 1 UPPA 26PM | MO01 | M36

13



Technology

Piloting,
Evaluation

Dissemination,

Innovation,

Sustainability

% INTEL-IRR

S Gantt diagram — M18
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Smal holders Piloting Program & test g

a5

T2.2
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£ R
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Omganization of dissemination events
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Competitions and Chalenges for Tech
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Starter-kit program

WPS

Cooperations, synergies and long -terny

T5.1
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Project m anag ement
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Project coordinatiory ad ministration

TE.2
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TE.2

Qud ity and risk management
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LOW COST &
LOCAL
ASSEMBLY

15
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®) Soil sensor

PCB mount for
1.6mm PCB

SMA female
Length is 13.56mm
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Arduino ProMini 3.3V 8MHz
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@ Soil sensor: easy integration

@ Intel-

17
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® Local assembly

= N THE MEDITERRANEAN AREA

January 2023 —FElien
UPPA helping INRA SETTAT to build soil sensors ‘ 18
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3 VARIANTS
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@ An incremental desig

starter-kit v1 — M12
starter-kit v2 — M24
starter-kit v3 — M30

RiifA

capacitive tensiometer
SENO0308 WM200

X

X X

X X

Type of Starter-kit for INTEL—IRF{IS.F’rDject .
n approach: From idea to reality

Starter-kit V1

Starter-kit V

SENO0308
capacitive sensor ~ 60€ wﬁgggark
~ 30€
Already .
developed 2 Watermatrk

"+embedded
Base WaziGate "+lIWA" Al" "+WaziAct"
X X
Starter-kit V3 WaziAct

Embedded Al

DataSet, ML
Algorithms

Not yet
developped

[\
=)
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(® Gateway: collect sensor data

WAZIGATE GATEWAY

FULL EDGE-COMPUTING
(NO INTERNET)

=)

-
’
3

ALL DATA PROCESSING = %2
CAN BE DONE LOCALLY

| BN

|
Mp 104201 |

! AZ!GATE_BBZ7EBD1 B236

EFFRE Join with
Ry password

=¥ 1oragateway
= ir

1 GATEWAY HANDLES
SEVERAL DEVICES

< 50€

EMBEDDED WEB INTERFACE

<« Camera ull 4G

£ SOIL-AREA-1 .
@Y D 62286d72f06... ¢ 0.0

p

10:25 100 % (&4 <« Camera ull 4G 10:26 100 % [®%a)
wazigate.local wazigate.local
Dashboard =  Soil Humi...
Devices / SOIL-AREA-1 / Sensors
Gateway / Soil Humidity Sensor
b827ebd1b236
ID b827ebd1b236 SENSOR READINGS SETTINGS
Sensor data ®06 A=

2400.0
1800.0
1200.0

600.0

07 Apr 10 Apr 13 Apr

Soil Humidity Sensc =>**°

A Raw value from 19 hours
SENO0308 ago

19 hours ago - 2022-
04-16 15:21:53

[ tme [ vae |

— |

231.5

04-16 14:49:13

20 hours ago - 2022-

247.5

[ I

ACCESSED FROM A SMARTPHONE

21
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@ Embedded intelligence: INTEL-IRRis irrigation Waziapp (11WA)

Decision

Support

System
Al

Machine

— Learnlng

WaziGate
Irrigatioft SOl Geog aphlcal Crop
technique type area Weather

- type

B

00

® IIWA: Embedded application running on INTEL-IRRIS
WaziGate to implement the "intelligent Irrigation in-the-

box" & "plug-&-sense" approach
23
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DISSEMINATION
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@ Seminars, scientific days, webinars, ...
March 11th, 2022 March 30th, 2022 Apr 1st, 2022 June 8th, 2022

INTEL-IRRIS

N ’ - fendredi 1 Avril 2022 M1 irrigatior tem forllow-cost Autonomous Water Control
SEMINAIRE 26RR WEBINAR . Sl

L’AGRICULTURE Irrigation 4.0 l 8 i e Scientific day of PRIMA INTEL-IRRIS project
CONNECTEE A BAS COUTS ol { At and the challenges.oflfrigation 4:0

Irrigation : concepts et état des lieux

Résumé: Pr. BENKHOUJA Khalil

Le projet INTELIRRIS organise un webinaire sur « Irrigation : concepts et état des lieux » fe 11 Mars 2022.
Cette manifestation qui ambitonne dapporter les ééments conceptuels nécessaires sur Iutiisation de la ressource
"hydrique dans le pourtour méditerranéen peésentera les contraintes et les avancees de la gestion de feau dimigation
4 échelie parcellaire. Elle offrira aussi Topportunité déchange et de partage diexpérience en vue dune gestion
efficente de leau dirigation et dans Foptiue d'atténuer Jes effets du changement cimatiue.

Outre s trois présentations introductives sur les concepts dmigation et ia vision fiture en matiére de recherche en Pr. Congduc PHAM
imigation assurées par des chercheurs et experts renommes, e webinaire couvria divers aspects de la probiémotique: >

de qualité et de geston de feau drrigation.

= vendredizjorzonz O ommao(ammen) e~ . 30 MARS 2022 A

PARTIR DE 10H
Horaire  Programmation

09h30-10h00 | Ouverture : Présentation du projet
Pr. Congduc Pham (UPPA)

Pr. EL ISSAOUI Abdellah

Pr. MADIAFI Mohammed

10h00-11h00 | « Uirrigati »
Dr. Bassou Bouazzama (INRA)

Pr. Mohammed Benkhelifa (UMAB)

12h00-12h30 | Débat et cléture

‘LAPECI (iR
Organisent:

WORKSHOP SMART FARMING i (2éme edition)
Date : 13 Novembre 2022
Lieu : Amphithéatre Talahit du Campus Taleb. Mourad Salim

Economie de 'eau et
sa Gestion durable

SUSFOOD-ALL-IN

Legu-med | Qs
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@ Smallholder dissemination events -

June 9th, 2022 Dec 14th, 2022
e

1 Olo—Ay
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Aomly pioal Al 2al) Ao 3 cund YRSDT
Under lha ngh F'alronage of lhe Rec(or ol the Unlverslty Oran 1 g ot

Laboratory ol Industnal Computlng and Networks (RIIR) 2 In \((-{w
R i ﬂ plity .
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15t Intel-Irris Prima2 Workshop UMAB Mostaganem March 07,2023

JﬂéﬂleL&Lﬂ!dﬁﬂ\uﬂﬁQ&SMi&J\}d

Smau-Seale Agrieulture l.rngaﬂon between Water

PrOfel't . oime SOLDIFAR

e adaha BSARLAGROMAJD (woj',)

June 13th, 2022
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- @ Social media: INTEL-IRRIS Twitter

i « Intellrris
i 11 Waziup loT Retweeted
© Home “ev,* Intel_lrris @Intel_IrriS - Apr 15
% B [ More than 30 starter-kits have already been assembled, ready to be
xplore o SR . S B
P deployed in piloting program with smallholders! With the WaziGate loT
@ Notifications A : > gateway, the starter-kit can be deployed out-of-the-box! #iot #WaziGate
a®s PRy
#irrigation #smallholders.
M cﬁ
E sshges - Edit profile
[ Bookmarks - P
Intel_irris )
@ usts Bintel IS
PRIMA Project on Inteligent Iigation System for Low-cost Autonomous Water
2 Profile Controlin Small-scale Agriculture
@ inte ©) Joined September 2021
© More 16 Following 34 Followers

Tweets Tweets & repes edia Uhes Mv”'
<

Happy to announce the INTEL-IRRIS NEWSLETTER #2: the INTEL-IRRIS —
Smaliholder Piloting Program, improving the accuracy of low-cost sensors, I I I L] /
WaziGate v2 .. t ne . %
.- ntel_lrris ’ “m )
q;..zi - |
@Intel_lrriS |
nte _ rri ®) 1 Q 6 & il
“ev,* Intellrris @Intel IrriS - Nov 22, 2022
=7 The INTEL-IRRIS loT Gateway moved to WaziGate v2 for increased
, . - robustness and better edge deployment support in small scale
“.s,* Intel_lrris @Intel_IrriS - May 16 agriculture! @waziuplOT #EdgeComputing #agriculture #farmer. Check-
5 The INTEL-IRRIS starter-kit is here! From idea to reality, with the out on our Results section intel-irris.eu/results.
@waziuplOT WaziGate loT gateway for embedded intelli in irrigati

optimization for smallholders! #irrigation #iot #smallholders

0:04 27 views

(9) T Q2 & ih

3

] ) 93 it
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" ® Social media: INTEL-IRRIS Facebook

Dec 14th, 2022 March 7th, 2023

Chambre De L'agriculture Mostaganem 9

il y a environ 2 semaines

4 ¢p 2aaf 1002 424> Oran1 Ahmed Ben Bella University ﬁ
mercredi
Ll i A Satll S5 (g ) pUai U pm 8 sy Blialy A sl puily pilician Faals il

Lancement de la Journée d’Information et de Sensibilisation dans B aall gl jall Alaisia dilsy
I'Agriculture de Précision » Il 3l 3 sall el g 8 pall g1 3A G i CaSintel-irris prime 2 G g ke )
S ) N S Sl
Rembone At O 2 15 4y 0 pn GBaaatilly Qo 3 el 6yt ) any g dene Al o Canldl 3N Gil 530 a3

Misttre de Pimmetgnement Supérieus ot ol Recherche Saent

liinn LY ) S 2 a0 TSl llaall
LY a0 mnyy Uil 6lS 50 0 e (530 g piall IV A2 0 ol 130 2ay Casn

Roptars e,
rs},ggl[ll Facunés des sctences enactes ot aoph

doratoire : Laboratoire de Recherche en Informatique Industrielle et en Réseaux |
laboratoire : Pr KECHAR Bouabdellah
1 PNR « S2IEA » : Pr KECHAR Bouabdellah

ojet : Systéme d'irrigation intelligent et durable pour exploitations agricoles - 52|

nisation d'une manifestation scientifique

AadWI dshi)l P 9oy (O] P32
mation and Sensibilisation Day in Precision Agriculf

e d’Information et de Sensibilisation dans I'Agriculti
Précision

Le Mercredi 14 Décembre 2022 & LE PACHA HOTEL |

Inisée par le laboratoire RIIR (Université ORAN1) et ¢
partenaire Socio-économique DSA Oran

Pl (B Laliinay Wpa> dc) Jol oy K Laisiia 5,800 Sy
[OWSTPIES |

rative low cost technologies for a modern and sustal
agriculture in Algeria”

Do-it-Yourself

Hlles technologies low cost pour une agriculture moc
durable en Algérie »

Faites-le-Vous-méme

Page -1

28
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& Others

Press releases, interviews, local radio & TV
Tutorial materials

Cooperation with WaterMed 4.0 —
https://www.watermed-project.eu/

PRIMA S1 N°1821 — Coordinator A. Skarmeta (ES)
Algeria coordinator: Benyamina Abou El Hassan

Some INTEL-IRRIS piloting farms will be registered on the
WaterMed platform
Publications : 03 conference papers + 1 journal paper

29
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® Competition Challenges

® We launched the INTEL-IRRIS Competition
Challenges

https://intel-irris.eu/intel-irris-challenge

® Competitors will propose improvements on the
IIWA application

@ Several contribution categories are defined
@® User Graphical Interface
@ Calibration of sensor data
® Processing & transformation of sensor data
® Integration of agriculture data & knowledge

ol Djezzy =

4 wazigate.local:5000

Intel-Irris Irrigation

WaziApp (IIWA)

SOIL-AREA-1

Soil condition : sec O
|
Q 42
SOIL-AREA-2
GitHub

30
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Intelligent Irrigation System for Low-cost Autonomous Water"Cq:trol in Small-scale Agri

SMALLHOLDER
PILOTING PROGRAM

31
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® Smallholder Piloting Program (SPP)

T’ Intel-

@ Very important step in the project
@ Participatory approach to co-design & test the
innovative solutions in fields

>
@ Take into account region-dependent technical, __Am%m =5

agricultural, social, climatic and environmental
aspects

@ Will run for 24 months to ensure that the
proposed irrigation systems are well tailored for
the specificities of the regional context

Plug-8-5ense

@ 13 farms already enrolled to participate in the
Piloting Program

@ Scale-up to involve at least 20 small-scale farms
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@® First contact, logistics, databases, questionnaires, deployment, validation, feedback

(® Preparation of the SPP

.

D PRIMA g Intel-
Questionnaire pour les
petits agriculteurs

Enquéte sur la pratique actuelle de lirrigation et la perception des petits
exploitants et des acteurs de la région dans le domaine agricole sur [utilisation
de (a technologie et des pratiques d'irrigation innovantes.

* 1. Politique de confidentialité :

O Autoriser l'utilisation de mes données personnelles conformément & La législation
actuellement en vigueur, au service du projet INTEL-IRRIS,

* 2, Informations de contact :

Nom :

Prénom :
Age:
Tél;
E-mail : ........

* 3, Informations sur la ferme :

Mom de 'exploitation @ ...
Nom du propriétaire : -
Localisation (site, lieu ou coord

Région (Pays) : ...
Type de culture (variété) : .

N

QPRIMA @ Intel-IrriS
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Contact
Pr KECHAR Bouabdellah, Director of RIIR Laboratory

Email: kechar.bouabdellah@univ-oranl.dz

ORCID: orcid.org/0000-0001-8635-4667
Researchgate: https://www.researchgate.net/profile/Kechar-Bouabdellah

( ) H— A
Unwersme 1 R”H

ttp://www.intel-irris.eu/ i | 3
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