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WaterMed4.0 LAPECI : Who are we ? 

- Laboratoire d'informatique de l'Université Oran 1 
V Créé en janvier 2013 
V Compte plus de 13 chercheurs seniors et 22 doctorants 
VGère sa propre école doctorale

- Collaborations académiques et industrielles : 
V Collaboration étroite avec CRIStAL(Lille), LIRMM (Montpellier), ASAL (Agence spatiale), 

Murcia (Espagne), Turquie, Allemagne, York (Angleterre) , Universités de Khemis
Miliana, Tiaret, Constantine, Laghouat

V Plus de 10 thèses codirigées avec succès + deux projets PHC, Projet STIC, Projet PNR, > 
10 PRFU

- Actif sur 4 domaines de recherche en informatique 
V Calcul haute performance HPC
V IDM pour les systèmes embarqués
VOptimisation multi-objectifs
V Systèmes embarqués et calcul intensif
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Projets antérieurs et en cours: 
Å Projet CNEPRU Algeria
Å Projet STIC INRIA/Algeria  2011-2013
Å Projet PNR  2010-2012
Å Projet CMEP/Tassili 2014-2017 14MDU917
Å Projet CMEP/Tassili 2019-2022 19MDU213
Å Projet PRFU  (08 projets depuis 2018)
Å Projet International Prima S1 / WaterMed4.0 2019-2022
Å Projet International Prima S1 /Intel- Irris 2020-2023
Å 3 projets PRFU  de 2022 à2026
Å 2 projets Inter-sectoriauxPNR 2 «ƎŜǎǘƛƻƴ ŘŜ ƭΩŜŀǳ»   de 2023 à 2026.

3



The PRIMA programme is
supported under Horizon 2020,
the European ¦ƴƛƻƴΩǎ
Framework Programme for
ResearchandInnovation

WaterMed4.0

Manifestations scientifiques depuis 2010:

Á JDLAPECI, 2014
Á{ŞƳƛƴŀƛǊŜ ŘΩŞǉǳƛǇŜǎ [!t9/Lκ9ƳŜǊŀǳŘŜ ό/Ǌƛǎǘŀƭκ[ƛƭƭŜύΣ нлмп
Á EDiS2015
Á EDiS2017 indexé IEEE
Á EDiS2020 indexé IEEE
Á Smart FarmingI, 2020
Á Journée de sensibilisation le 14/12/2021,
Á95ƛ{Ωнлнн ƛƴŘŜȄŞ L999
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LAPECI et WaterMed 4.0
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WATERMED 4.0 : « Utilisation et gestion efficaces des ressources en eau 

conventionnelles et non conventionnelles grâce à des technologies 

intelligentes appliquées pour améliorer la qualité et la sécurité de 

l'agriculture méditerranéenne en zone semi-aride. »

Projet Prima Section 1

N° Agrément : 1821

Coordinateur UO1 : Benyamina Abou El Hassan

Coordinateur Général : Antonio Skarmeta

Lien du projet : https://www.watermed-project.eu/

https://www.watermed-project.eu/
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Leconsortium de Prima S1/ WaterMed4,0

ÅUniversité de Murcia- Espagne :  Antonio Skarmeta
ÅLapeci, Université Oran, Algérie  : AH: Benyamina
ÅFraunhofer Institute for SolarEnergySystemsISEFraunhofer 

Allemagne : Coordinateur :  Maximilian Trommsdorff
ÅUniversité BounamaDjilali, KhemisMiliana, Coord: Mme Richa

Amina
ÅARVUM Agriculture & TechnologicalServices S.L.Santiago Folgueral

Moreno
ÅTurkishWater Institute SUEN: Turkey: AslihanKerç

https://www.ise.fraunhofer.de/en.html
http://www.arvum-agriculture.com/
http://www.suen.gov.tr/
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Objectifs du projet Watermed4.0

Identification et modélisation conceptuelle du problème du déficit des 

ressources en eau et des zones de stress hydrique, y compris la 

réutilisation, le dessalement et la gestion des aquifères, et en considérant 

la gestion durable des sols comme un objectif commun.
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Pour atteindre ces objectifs, les activités 

suivantes seront développées : 

Á Définitions et compilation des projets antérieurs existants. 

Á Modélisation et algorithmes. Modèle hydrologique-économique. 

Á Caractérisation des surfaces agricoles et de la production 

alimentaire. Utilisation et qualité des sols. 

Á Activités de recherche et nouvelles connaissances 

scientifiques :

× En partant des technologies actuelles développées 

dans des projets antérieurs. 

× État de l'art des communications par capteurs pour 

la surveillance et la gestion des systèmes d'eau.

Á Essais et analyse de données pour la gestion de l'eau et 

l'amélioration du traitement de l'eau. 

Á Caractérisation socio-économique.
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Lôapproche Watermed 4.0 

L'architecture en couches de WATERMED prend en compte plusieurs types de services pour assurer sa réplication et son adaptabilité à 

différentes cultures et à différents emplacements. Les services entièrement réplicables traitent respectivement des services IoT, des 

entités virtuelles et des services de stockage, ainsi que de l'analyse des données et de l'apprentissage automatique. 

Couche 1 : Services IoT : Diverses technologies de capteurs et d'actionneurs 

permettant d'acquérir des données sur le sol (par exemple, l'humidité et la 

température), les plantes (par exemple, l'indice de végétation, la température de 

la canopée) et la météo (par exemple, la température et l'humidité relative de l'air, 

les précipitations, le rayonnement solaire, la vitesse et la direction du vent) seront 

testées au cours du projet.

- Couche 2 : Entité virtuelle et stockage des données : Les descriptions de 

services IoT sont annotées avec des métadonnées contextuelles sur 

l'environnement physique pour créer des représentations d'entités virtuelles (VE) 

d'entités physiques. (cloude, edge,,,)

- Couche 3 : Analyse des données 

- Couche 4 : Gestion des données sur l'eau et les nutriments : construit des 

services de gestion d'intergiciels liés aux applications au-dessus des 

services de traitement des données génériques fournis par la couche 3. 

- Couche 5 : Services d'application de l'eau et des nutriments
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WP3 : Applications and end-user  services
Team Responsible : Pr : Loukil Lakhdar
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WP3 :   UMU -LAPECI collaboration scheme for the irrigation 

plan (IP) service
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IOT -BASED OPEN PLATFORM

FOR OPTIMIZING IRRIGATION MANAGEMENT

BASED ON OPEN STANDARDS
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1. Development objectives

2. IoT register and management services

3. Agronomic management services

4. Advanced agronomic services

5. Data exploitation

CONTENT

WATERMED IoT PLATFORM
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WATERMED IoT PLATFORM
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Platform design objectives:

Ç Usestandard lightweight communication protocols (i.e., MQTT,CoAP,etc.).

Ç Usestandard wireless communications (i.e., LPWAN(LoRa,Sigfox, NB-IoT),GPRS,etc.).

Ç Usea layered and modular architecture design to promote :

Á Interoperability by open and standard interfaces (i.e., EUFIWARE, IETFof IoT, etc.).

Á Scalability to facilitate the deployment of new devices,services,and hardware.

Ç Have a unified system with SaaS(Software as a Service)format : cloud-based software model where the platform software is

developed, maintained, and accessedvia Internet.

Ç Have an open platform based on Web technology:

Á Userscan register/unsubscribe devices, update their parameters,etc.

Á Integrate external systemsand services (i.e., using FIWAREIoT agents or a RESTAPI).

Ç Facilitate the integration of external information sources (i.e., weather services,SCADA,GIS,etc.) via FIWAREIoT agents.

Ç Facilitate the integration of advanced mathematical models developed as external web servicesvia RESTAPIs.

Ç Facilitate data exploitation by subscriptions to a context broker, using a RESTAPI,or by CSVfiles.

WATERMED IoT PLATFORM
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Platform services objectives:

Ç Improve resourcesuse efficiency by ICT(Information and Communication Technology) solutions.

Ç Provide and register information like:

Á Agronomic data (i.e, about plots, crops, soil, water, irrigation system,etc.).

Á IoT devicesstatus and data: (i.e., battery, moisture, conductivity, temperature, etc.).

Á Current state of irrigation/fertigation tasks (i.e., pending, completed, and stopped).

Á Water and nutrient consumption.

Ç Provide administrative servicesfor managing accessroles, users,groups, etc.

Ç Provide irrigation, rules, and alerts management.

Ç Provide a tool to manage advanced graphs using historical data.

Ç Integrarte a standards-based Decision Support System(DSS).

Ç Provide user control panels to use the services(i.e., map views,menus, etc.).

WATERMED IoT PLATFORM
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IoT devices register and management 

services

WATERMED IoT PLATFORM
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Ç They help the user to register and manage deployed IoT controllers with sensors and actuators

by:

Á Automatic detection of new IoT devicescommunicating with the plaform.

Á Identification of well-known sensorsand actuators.

Á Automatic registration of single or batch of IoT devices.

Á Manual registration for advanced mode.

Á Locate deviceson a map view.

Á Assign devices to a usersand groups.

Ç Available weather services can also be added to the plots as virtual weather stations .

IoT register and management services

WATERMED IoT PLATFORM
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Ç Controller registration service: to help the integration of detected deployed devices

IoT register and management services

WATERMED IoT PLATFORM
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Ç Controller management service: to locate devicesand weather stations on a map

IoT register and management services

WATERMED IoT PLATFORM
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Ç Device sensors management service: to configure sensors

IoT register and management services

WATERMED IoT PLATFORM
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Ç Weather Station management service: to configure Weather Stations sensors

IoT register and management services

WATERMED IoT PLATFORM
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Agronomic management services

Ç The platform offers a set of agronomic services:

Á Multi -layered map view navigation.

Á Crops agronomic data management.

Á Plots agronomic data management.

Á Analysisdata registration.

Á Field Book.

Á Irrigation scheduling.

Á Rulesand alerts management.

Ç The platform also offers other administrative serviceslike:

Á Usersand roles management.

Á Groups management.

WATERMED IoT PLATFORM
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Ç Multi -layered map navigation service: to easily locate resources

Agronomic management services

WATERMED IoT PLATFORM
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Ç Plots information service: to register agronomic information relevant to the plots.

Plot geometry and devices
Plot agronomic data

Agronomic management services

WATERMED IoT PLATFORM
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Ç Analysis information service: to register analysisdata about the crop, soil and water.

Soil
Crop plants

Irrigation water

Agronomic management services

WATERMED IoT PLATFORM
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Ç Field Book : to record the phytosanitary treatments of the crops.

Agronomic management services

WATERMED IoT PLATFORM
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Ç Irrigation scheduling service: to manage irrigation programs.

Irrigation programs list

Irrigation 
program 
details

Irrigation program view

Agronomic management services

WATERMED IoT PLATFORM
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Ç Rules and alerts management service: to define logic rules based in IoT devicesand weather data.

Open irrigation electrovalve on climate and soil moisture values Close irrigation electrovalve on climate and soil moisture values

Agronomic management services

WATERMED IoT PLATFORM
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Ç Crops information service: to register master agronomic information relevant to the crops.

Agronomic management services

WATERMED IoT PLATFORM
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Advanced agronomic 

services

WATERMED IoT PLATFORM
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Ç Reference evapotranspiration (ETo) prediction service: this service uses ML techniques and

the Phenom -Monteith method to estimate the next day Eto value .

Advanced agronomic services

WATERMED IoT PLATFORM
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Ç Irrigation planning recommendation service: this service estimates the irrigation for the next

sevendays based on the FAOKc-Eto model.

Agronomic data

Advanced agronomic services

WATERMED IoT PLATFORM
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Ç Fertilizers recommendation service: this service uses fertilizers and crop analysis data to

estimate the amount (kg/ha) of fertilizers to be used.

Analysis data

plant crop water

Advanced agronomic services

WATERMED IoT PLATFORM
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Data exploitation

WATERMED IoT PLATFORM
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Ç Advanced graphs service: to create advanced graphs using IoT|±ʘĜl±ȡ̃historical data.

Multilevel soil moisture probe 
(generic raw data view)

Moisture probes to water field capacity 
(advanced graphs composition)

Data exploitation: data visualization

WATERMED IoT PLATFORM
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Ç Registered data can be accessed for exploitation by external services:

Á via subscriptions to a Context Broker -LD (NGSI-LD)

Á via RESTAPI (NGSIv2)

Á exporting data to CVSfiles Weather data (NGSIv2)

Soil probe (CSV file)

Weather data (NGSI-LD)

Data exploitation: data access

WATERMED IoT PLATFORM


