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(® Objectives

@ Intel-IrriS project:

- Propose Low cost and efficient water control system for irrigation optimization
for Mono-farm approach using advanced technologies

() PNR-S2IEA project:
- Propose Low cost and efficient water control system for irrigation optimization
for Multi-farm approach using advanced technologies
- Study of water quality dedicated to irrigation
- Early detection of plant diseases
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® Project Background Code : 1560

. . . [ D>PED>ER A A
+»* Call: Section 2 Multitopic 2020 ‘| RIIVIA
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

! S . UMAB: UORANT: 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
? / o] L} ' e
3 - e . (P #5))
b 100~ \ Y 4 JD (n’fé? (’E‘HEEFZT:%T s | |HODUE

recnn T~ UNIVERSITE PN P 8 "t e
AGHI — A coordinator
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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 )
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 T
Agriculture ¥

for
smallholders !! 7

Possible for large farms ut 0 ra
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® Soil sensor

Umversnte 1

= N THE MEDITERRANEAN AREA
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RFM95W (868MHZ)
RFM96W (433MHz)

PCB mount for
1.6mm PCB

SMA female
Length is 13.56mm

4 @u’
%)

C. Pham, UPPA

ProMini+LoRa

@ O D9 UBHOND ¢ €
wWwe s eee»

Arduino ProMini 3.3V 8MHz
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Starter-Kit Local assembly

S N THE MEDITERRANEAN AREA

4 pictures above: Building starter-kits by UORAN1 in Algeria

In RIIR Laboratory
11
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3 VARIANTS
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Type of Starter-kit for INTEL-IRRIS Project

@ An incremental design approach: From idea to reality

capacitive tensiometer "+embedded

SEN0308 WM200 Base WaziGate "+I/IWA" Al" "+WaziAct"
starter-kit v1 — M12 X X
starter-kit v2 — M24 X X X
starter-kit v3 — M30 X X X X X

Starter-kit V1 Starter-kit V2 Starter-kit V3 WaziAct

1 Watermatrk

Embedded Al

DataSet, ML

SENO0308
capacitive sensor ~ 60€ wz:/tlg(r)rgark Algorithms
~ 30€ Fully automated irrigation
" +
Already ' Energy Harvesting Not VEt
developed Do oo el PERE developed
15
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Gateway: collect sensor data

WAZIGATE GATEWAY

FULL EDGE-COMPUTING
(NO INTERNET)

ENE
ALL DATA PROCESSING g 3|
CAN BE DONE LOCALLY

| BN

|
hp /104201 |

! AZ!GATE_BBZ7EBD1 B236

EFFRE Join with
Ry password

=¥ 1oragateway
= ir

1 GATEWAY HANDLES
SEVERAL DEVICES

< 50€

EMBEDDED WEB INTERFACE

<« Camera ull 4G

4 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

| Time | vaue

— |

231.5

04-16 14:49:13

20 hours ago - 2022-

247.5

[ I

ACCESSED FROM A SMARTPHONE

14
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Visit of farms to deploy Startet-kits (Oct-Nov 2023)
Plan — Phase 1 - Deployment

@ Deployment of Starter-kits in two partner farms to make 'Open field' tests
during a period of 15-30 days in the presence of farmers.

@ Helping farmers to use the starter-kit (switching on the sensors and the
Gateway, reading results via the Gateway's integrated OLED display, reacting
to Gateway decisions, .....).

@ Farmers contact the team in the event of a breakdown or technical problem
for urgent intervention (particularly in the event of a power failure).

@ Data collection and storage in the gateway ----> UORAN1-Data set
(From Watermark sensor and capacitive sensor + soil temperature sensor)

16
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Visit of farms to deploy Startet-kits (Oct-Nov 2023)

Farm 1 : Region of Aint-Turk (=15 Km from Oran1)

Gateway with LORA Connectivity (868 Mhz-New)

Watermark and capacitive sensors V2 with LORA
Connectivity (868 Mhz-New)

18
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Visit of farms to deploy Startet-kits (Oct-Nov 2023)

Farm 2 : region of Misserghin (=20 Km from Oran1)

Citrus

(Fr: agrumes —
les oranges)

19
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Visit of farms to deploy Startet-kits (Oct-Nov 2023)
Plan — Phase 2 - Feedback

* Does the starter-kit work as intended ?
* |s this irrigation system easy to use (user interface)?
* Did the system help you save water after this test ?
* Did you notice any technical problems using the starter-kit ?
* Did the technical team quickly solve these problems ?
» Are you satisfied with this system in your daily irrigation?
. ....etc.
So far, farmers are generally very satisfied with the starter-kit.
#Need to design a questionnaire to get this feedback (in progress)

Also organize with farmers practical sessions or meeting to discuss
with them the use of the starter kit, especially the user interface

20



g ™\ D
({S“r;ﬁ{:e??g:% RiiA ? S

INTEL-IRRIS

Intelligent Irrigation System for Low-cost Autonomous Water"fﬂ‘ntrol in Small-scale Agri

.

Mg

DISSEMINATION

21



IMA

March 11th, 2022

D PRIMA ' Intel-1rris B

Irrigation : concepts et état des lieux
Résumé:

Le projet INTEL-IRRIS organise un webinaire sur « Irrigation : concepts et état des liewx » fe 11 Mars 2022.
Cette: manifestation qui ambitionne d'apporter les ékéments conceptuels nécessaires sur Iutilsation de la ressource
nckizue dors e poutur médeeranden réaeter les cotrats i anclesde i gesion de Ty diigton
chelle parcellire. Elle offiira aussi lopportunité déchange et de partage diexpérience en vue dune gestion
effcentsdi Feau dmgation et o Toptaue datéer e s du changement clnatue.
utre les trois présentations introductives sur les concepts dimigation et la vision future en matiére de recherche en
irigation assurées por des chercheurs et experts renommés, e webinaire couvrira divers aspects de la probiématique
de qualté et de gestion de feau drmigation.

** Vendredi 11/03/2022 © 09h30 (GMT+1) @ hitp://intel-irris.eu/

Horaire  Programmation

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

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

Pr. Mohammed Benkhelifa (UMAB)

12h00-12h30 | Débat et cléture

Riifl ?seiEA =
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@ Semlnars scientific days, webinars,

March 30th, 2022 Apr 1st, 2022 June 8th, 2022

INTEL-IRRIS

o . > fendredi 1 Avril 2022 irrigatior tern foflow-cost Autonomous Water Control
% N&U@g @@I@@ WE B l M.A‘“Rm X @ o9n00 (oum) in Small-scale Agriculture
A 3 O Httpintelirris.eul
L'AGRICULTURE Irrigation 4.0 l J © siezoom
CONNECTEE A BAS COUTS . A

Scientific day of PRIMA INTEL-IRRIS project
and the challenges.-of Ifrigation 4:0

Pr. BENKHOUJA Khalil = E = = E : = PRIMA 8 I
£

Pr. Congduc PHAM

30 MARS 2022 A
PARTIR DE 10H
Pr. EL ISSAOUI Abdellah A)

Pr. MADIAFI Mohammed

o S
"LAPECI [[rid)
Organisent:
WORKSHOP SMART FARMING Il (2éme edition)
Date : 13 Novembre 2022
Lieu : Amphithédtre it 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
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Laboratory of Industrial Computlng and Networks (RIIR)
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Organizes

2023 Luu 07 pilitus d2al > Intel-Irris Primaz 5% 4 )
15t Intel-Irris Prima2 Workshop UMAB Mostaganem March 07,2023
‘I,S:ﬁ\ ol g Auital) 3 f gall (ki fp b pkaall £ 154l

Small-Scale Agrlculture lrugaﬂon between Water

i Prec sion culture

Profert s.rm“-':‘,'.‘.'.’."’“A BSARLAGROMAJD (LJ_:G

June 13th, 2022
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@ Social medi

v « Intellrris
& Home
# Explore
D Notifications A,
a®,
B Messages -
Lo ! Edit profile
[ Bookmarks —
B LUsts
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 Tweats & raplies Media Uikes
“ - Intel_lris @intol IS - 34m

Stk Phsing Progran, kg he sciracy of Kow-cost e,
WaziGate v2

Intel_lrris @Intel_IrriS - May 16

The INTEL-IRRIS starter-kit is here! From idea to reality, with the
@waziuplOT WaziGate loT gateway for embedded intelligence in irrigation
optimization for smallholders! #irrigation #iot #smallholders

0:04 27 views

9} n Q 2 & il

Happy to announce the INTEL-IRRIS NEWSLETTER #2: the INTEL-IRRIS

Riisl P soiea -

la: INTEL-IRRIS Twitter

11 Waziup loT Retweeted
“ev,” Intel_lrris @Intel_IrriS - Apr 15
7 More than 30 starter-kits have already been assembled, ready to be
- deployed in piloting program with smallholders! With the WaziGate loT
gateway, the starter-kit can be deployed out-of-the-box! #iot #WaziGate
#irrigation #smallholders.

[ )
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———

4%

Intel_Irris
) @intelInis
nte - rm © o 1 (VA & ih

«+»* Intellrris @Intel IrriS - Nov 22, 2022

T The INTEL-IRRIS loT Gateway moved to WaziGate v2 for increased

o robustness and better edge deployment support in small scale
agriculture! @waziuplOT #EdgeComputing #agriculture #farmer. Check-
out on our Results section intel-irris.eu/results.
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T @ sa ocial 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 5 _pshuall gl all Anidie 4S5
I’Agriculture de Précision ~ B Al ) sall el (4 5 psaall g )3l Ol e @sdintel-irris prime 2 G g s ke bl G
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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
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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



https://www.watermed-project.eu/
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Smart and sustainable irrigation system for agrucul’rur‘oﬁarms

Wby
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3 Enseighants Chercheurs + 3 cadres de DSA Oran

Une équipe-Projet PNR
Durée: 3 ans

Starting from March 2022

28
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Themathues de recherche du projet S2IEA

Point de départ: démarrer avec la solution générique INTEL-IRRIS (PRIMA)
Solution Mono-ferme et I'adapter (Hardware + Software)

Approche d’irrigation
multi-fermes

Transfert des Uploader
paramétres du Global ML model Global ML
modeéle local Model
fois) Federated
Learning

Node 3 | Node4r
Avec Analyse de la qualité de I'eau
dédié a l'irrigation

Détection des maladies
des plantes

4 nﬁ' "
loT/ML/Analyse d’images

Cyber-sécurité (Data)

Blockchain

10
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Intelligent irrigation system using advanced technologies

LORA technology
o )))
Data Collection Data storage and analysis
Soil sensor-5 in 1 integrated soil sensor NVIDIA Jetson Nano
+ Data from weather station With GPU (128 NVIDIA CUDA cores)

> Comparative Study with Intel-IrriS solution

30
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Results

Publications:
- Several publications in indexed journals (e.g. Sensors)
- International communications (e.g. IEEE)

Doctoral Thesis defenses:
- 2 phd students (2024)

Master's thesis defenses (several)
Work in progress:

- 1 PhD thesis (PNR)

- 4 Master projects (PNR)

Patents and startups

@ Intel-

31
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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
Google Scholar : https://scholar.google.be/citations?user=ngTTv1cAAAAJ&hl=fr
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https://www.researchgate.net/profile/Kechar-Bouabdellah
https://scholar.google.be/citations?user=nqTTv1cAAAAJ&hl=fr
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