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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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INTEL-IRRIS 
PROJECT

INTEL-IRRIS
Intelligent Irrigation System for Low-cost Autonomous Water Control in Small-scale Agriculture
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❖ Call: Section 2 Multitopic 2020

❖ Thematic Area 1-Water management
Low cost, lean solutions for enhancing irrigation efficiency of small-scale farms
Fr: Solutions peu coûteuses et légères pour améliorer l'efficacité de l'irrigation des 
petites exploitations agricoles
❖ 8 partners: Algeria (2), France (2), Germany (1), Morocco (2), Greece (1)

❖ 36 months – start date June 1st, 2021 - 31 May 2024 
❖ Funding: Local agencies (Algeria: DGRSDT/MESRS)

Project Background                    Code : 1560  

https://prima-med.org/
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Water resource is precious!

Semi-arid Arid !

Very dry 
(Très sec) 

Dry 
(sec)

A little wet
(un peu humide)

About 70% of water is used for agriculture activities
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Smallholders – up to 2ha

◉ Most (84%) of the world’s
570 million farms are
smallholdings.

◉ Provide about 32% of world
food supply, on about 24%
of agriculture land.

✓ Too expensive
✓ Too integrated
✓ Highly specialized
✓ Difficult to customize
✓ Difficult to upgrade

Digital 
Technologies

◉ In Algeria, most farms are privately-
owned, averaging between 2 and 20 
hectares (smallholdings). Financial 
resources are limited, and sometimes 
catastrophic in the event of disaster 
(drying).
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Technologies in agriculture

◉ Digital technologies can help reducing and optimizing usage 

of water and improve crop quality and quantity, but…

Possible for large farms Out of reach for  
smallholders !!
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INTEL-IRRIS
Intelligent Irrigation System for Low-cost Autonomous Water Control in Small-scale Agriculture

LOW COST & 
LOCAL 
ASSEMBLY
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Soil sensor

RFM95W (868MHz)

RFM96W (433MHz)

PCB mount for 

1.6mm PCB

SMA female

Length is 13.56mm

Arduino ProMini 3.3V 8MHz
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Soil sensor: easy integration
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Starter-Kit Local assembly

During GM June 2023 ORAN1

In RIIR Laboratory
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INTEL-IRRIS
Intelligent Irrigation System for Low-cost Autonomous Water Control in Small-scale Agriculture

STARTER-KIT
3 VARIANTS
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Starter-kit V1 Starter-kit V2

+
1 Watermatrk

2 Watermatrk

+

An incremental design approach: From idea to reality

IIWA

Embedded AI

DataSet, ML 
Algorithms

+
Electrovanne

Starter-kit V3

Already
developed

Not yet
developed

WaziAct

~ 30€

SEN0308 

capacitive sensor ~ 60€ Watermark

WM200

Fully automated irrigation

Energy Harvesting
(solar panel)

+



14

Gateway: collect sensor data
WAZIGATE GATEWAY

FULL EDGE-COMPUTING 

(NO INTERNET)

ALL DATA PROCESSING 

CAN BE DONE LOCALLY

1 GATEWAY HANDLES 

SEVERAL DEVICES < 50€

EMBEDDED WEB INTERFACE

ACCESSED FROM A SMARTPHONE
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INTEL-IRRIS
Intelligent Irrigation System for Low-cost Autonomous Water Control in Small-scale Agriculture

STARTER-KIT
DEPLOYMENT
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◉ 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)

Visit of farms to deploy Startet-kits (Oct-Nov 2023)
Plan – Phase 1 - Deployment
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Complex technologies 

made simpler! 

Local adaptation
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INTEL-IRRIS
Intelligent Irrigation System for Low-cost Autonomous Water Control in Small-scale Agriculture

STARTER-KIT
DISSEMINATION
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Seminars, scientific days, webinars, …
March 11th, 2022 March 30th, 2022 Apr 1st, 2022 June 8th, 2022
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Smallholder dissemination events
June 9th, 2022 Dec 14th, 2022

June 13th, 2022

March 7th, 2023
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Social media: INTEL-IRRIS Twitter
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Social media: INTEL-IRRIS Facebook

Dec 14th, 2022 March 7th, 2023
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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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PNR-S2IEA
Smart and sustainable irrigation system for agricultural farms

PNR PROJECT
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Starting from March 2022
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Intelligent irrigation system using advanced technologies

Data Collection
Soil sensor-5 in 1 integrated soil sensor
+ Data from weather station

Data storage and analysis
NVIDIA Jetson Nano
With GPU (128 NVIDIA CUDA cores)

LORA technology

Comparative Study with Intel-IrriS solution
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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
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Thank you for your attention

Contact 
Pr KECHAR Bouabdellah, Director of RIIR Laboratory
Email: kechar.bouabdellah@univ-oran1.dz
ORCID: orcid.org/0000-0001-8635-4667 
Researchgate: https://www.researchgate.net/profile/Kechar-Bouabdellah

Google Scholar : https://scholar.google.be/citations?user=nqTTv1cAAAAJ&hl=fr

شكرا

http://www.intel-irris.eu/

https://www.researchgate.net/profile/Kechar-Bouabdellah
https://scholar.google.be/citations?user=nqTTv1cAAAAJ&hl=fr
http://www.intel-irris.eu/
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