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Grape Leaf Disease Detection & Analysis

Disease Segmentation Mask

Diseased Regions Only

Heatmap Overlay

Anomaly Heatmap
{Hot = Anomaly)

DISEASE ANALYSIS REPOAT

Disease Overlay (Red)

Method: Al Analysis + Coler Filter
(Green zores excluded)

Tatal Leaf Arss: 41,832 px

Anomaly Score: 349,89

Stotus: DISEASED

Ditease Area: 2,49€ px
Coverage: 5.94%

Dgeades (after FilTeringd:

1. Leat Blight ([sariopsis Leaf Spot)
Confidence; 108.8%
Coverage: B.17%

2, Loaf Blight [Isariopsis Leaf Spot)
Confidenca: 96.
WETARE

6.
: 8.19%

oaf Spot)

Measlos) [UNCERTAIHI
Contidence: 46.7%
Coverage: 1.91%

i5imilar to other dispases)
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Visit of Students from Saad Dahleb University of Blida 01 to the Center

The Center received second year Master’s students
specializing in Analytical Chemistry and Applied
Chemistry from Saad Dahleb University of Blida
01 on February 11 and December 17, 2025.

The students had the opportunity to take part in a
guided tour of several workshops and laboratories,
where the Center’s engineers and researchers pro-
vided explanations of the research projects and
scientific activities carried out at the Center.

The visit allowed the students to gain insight into
the practical applications of their fields of study,
thereby strengthening their scientific knowledge
and enriching their hands-on experience.

Visit of Students from Akli Mohand Oulhadj University of Bouira to the Center

The Center received second-year Master’s
students specializing in Materials Chemistry from
Akli Mohand Oulhadj University of Bouira on
December 10, 2025.

The students took part in a guided tour of several
workshops and laboratories, where the Center’s
engineers and researchers provided explanations
about the research projects and scientific activities
carried out at the Center.

The visit enabled the students to gain insight into
the practical aspects of their field of study, thereby
strengthening their scientific knowledge and enri-
ching their hands-on experience.

Visit of Students from Okba Ibn Nafaa High School in Bab El Oued to the Center

On February 4, 2025, the Center received a group
of first- and second-year secondary school
students from Okba Ibn Nafaa High School in Bab
El Oued as part of an educational exploratory visit.

The visit began with an introductory presentation
about the Center, followed by a guided tour of
several workshops and laboratories. The students
received explanations from the Center’s engineers
and researchers about the research projects and
scientific activities carried out at the Center.
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Open doors on the Technological Platform " Intelligent Embedded Systems"

within the Framework of Martyr's day

As part of the celebration of Martyr's Day, the
Research Center in Industrial Technologies,
through its technological platform " Intelligent
Embedded Systems " in Bou Ismail, received a
group of students on February 18, 2025.

The program included a lecture given by Dr.
Kechida Ahmed, Director of the technological

platform, in which he discussed how to exploit =

drones to manage major risks.

This was followed by a guided tour of the various |

ground workshops, where engineers and resear-

chers provided detailed explanations of the techno-

logical projects developed, with a focus on innova-
tions related to drones.

Professional Master’s Degree in Non-Destructive Testing of Materials

The Professional Master’s

degree plays a
significant role in facilitating students’ integration
into the labor market by providing them with
practical and applied training. In this context, the
Research Center for Industrial Technologies, in
coordination with the Faculty of Physics at Houari

Boumediene University of Science and
Technology, launched a Professional Master’s
program  in  Physics,  specializing in
“ Non-Destructive Testing of Materials,” in 2023.

Between 2023 and 2025, three (03) cohorts
graduated from the program and benefited from
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practical training carried out in the Center’s
workshops and laboratories, covering various
areas directly related to the field of Non-Destruc-
tive Testing of Materials.

The program enabled students to acquire a strong
scientific and practical foundation in the field of
non-destructive testing. It also contributed to
strengthening cooperation between the two insti-
tutions with the aim of training specialized and
qualified engineers in this field.
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The “ Intelligent Embedded Systems ” Technology Platform Participation in the International

Exhibition for Safety, Security, Fire Protection and Emergency Management in North Africa

The “ Intelligent Embedded Systems ” Technology
Platform participated in the 7th edition of the
International Exhibition for Safety, Security, Fire
Protection and Emergency Management in North
Africa, held at the Exhibition Palace from
December 2 to 4, 2025. The Platform showcased
several drone models.

“ . The opening day, December 2, 2025, also featured

gasafer ety g a lecture delivered by Ms. Salmani Hana entitled :

"'dsmfmh - “ Innovative Technologies at the Heart of Smarter
., o and More Predictive Security ” .

The Center’s Participation in the National Production Exhibition

55 e it b b s Vi s 02

The Center participated as part of the General
Directorate  for Scientific  Research  and

Technological Development’s pavilion in the 33rd
edition of the National Production Exhibition, held R R ey

coll yms

at the Exhibition Palace from December 18 to 27,
2025.

A range of projects developed by the Center’s
researchers and engineers were showcased,
including a prototype of an electric vehicle motor
and several drone models.
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The center's participation in the Industrial Subcontracting
and Partnership Exhibition

The Center participated in the 10th edition of the
Industrial Subcontracting and Partnership Exhibi-
tion, held at the Exhibition Palace from November
17 to 20, 2025.

On the first day, the Center’s booth was visited by
an official delegation, including the Minister of
Industry and the President of the Algerian Invest-
ment Promotion Agency. The delegation was brie-
fed on the main models and projects presented by
the Center.

The Center’s booth attracted a large number of
visitors throughout the exhibition.

The Center’s participation in the International Industry Exhibition

The Center participated in the 4th edition of the
International Industry Exhibition, held at the Exhi-
bition Palace from December 2 to 4, 2025.

The exhibition featured several innovative models,
including, for the first time, the second-generation
prototype of a stone-removal machine, designed
and developed by the Center’s engineers and
researchers.

Throughout the three day exhibition, the Center’s
booth attracted a large number of visitors, reflec-
ting the growing interest in the Center’s innova-
tions and industrial projects.
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The Center’s participation in the International Exhibition of Agriculture,

Livestock Farming and Food Industries

The Center participated in the 23rd edition of the
International Exhibition of Agriculture, Livestock
Farming and Food Industries, held at the Exhibi-
tion Palace from May 26 to 29, 2025.

The Center showcased a range of technological
product prototypes developed by its researchers

and engineers for agricultural applications.

The Center participated with two booths in the
Intra-African Trade Fair, held at the Exhibition
Palace in Algiers from September 4 to 10, 2025.

As part of this event, the Innovation Forum,
organized on the occasion of the fair, was
officially opened. The opening ceremony was
presided over by Professor Toufik Gunedouzi,
Secretary General of the Ministry of Higher
Education and Scientific Research, in the presence
of representatives from several ministerial
departments.

The Center showcased several innovative models

at the fair, including drones and robots designed
for agricultural applications.

Throughout the exhibition, the Center’s booths
received several official visits from ministerial
delegations, including the Minister of the Repu-
blic of Namibia, the Minister of the Central Afri-
can Republic, Mr. Zoheir Bouamama, Advisor to
the President of the Republic in charge of political
affairs and relations with youth, civil society, and
political parties, and Professor Kamel Baddari,
Minister of Higher Education and Scientific
Research.
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Coordination meetings to follow up on the progress of
technology development projects at the center

As part of monitoring the progress of the
technological development projects supervised by
the Center, two coordination meetings were held
on February 6, 2025, and July 16, 2025, at the
Center's headquarters in Cheraga chaired by the
Center's Director, and attended by representatives
of :

* Ministry of Industry and Pharmaceutical Produc-
tion,

* General Directorate of Scientific Research and
Technological Development,

* Industrial enterprises from the public and private
sectors.

These meetings allowed for discussing the pro-
gress of technological projects, setting deadlines
for their completion, and setting the necessary
steps to achieve the desired goals, particularly with
regard to the electric vehicle project.

Signing of a Partnership Agreement between the Center and

the National Polytechnic School of Constantine

. As part of efforts to strengthen cooperation and
s PRI ; promote the valorization of scientific research out-
1 comes, a partnership agreement was signed on
October 15, 2025, at the Center’s headquarters, by
Dr. Riyad Badji, Director of the Center, and Dr.
Djamel Hammana, Director of the National Poly-
technic School of Constantine.

The visit also provided an opportunity for the visi-
ting delegation to tour the Center’s various
workshops and laboratories and learn about its key
technological development projects implemented
across different fields.
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The First Edition of the Workshop on the Study of Iron Ore from the Gara Djebilet Mine

Wa2T

THE 1** WO

ON ORE PROCESSING

RKSH
SPECIAL EDIT‘!DJ:‘ZT;:!OHLSIGI :
GARA DJEBILE

HOTEL SEYBOUSE, ~ NNABA

As part of Algeria’s efforts to reduce its depen-
dence on hydrocarbon revenues, diversify the
national economy, and move toward the develop-
ment of the Gara Djebilet mine, the Mining and
Metallurgy Research Unit of the Research Center
for Industrial Technologies in Annaba organized
the first edition of the Workshop on the Study of
Iron Ore from the Gara Djebilet Mine, located in
Tindouf, on December 1 and 2, 2025.

The workshop’s opening ceremony featured
speeches delivered by :

* The Director General of Scientific Research and
Technological Development ;

* The Director of the Research Center in Industrial
Technologies ;

* The Director of the Mining and Metallurgy
Research Unit ;

* The Director General of Higher Education and
Training ;

* A representative of the President and Chief Exe-
cutive Officer of the Sonarem Group.

The speakers emphasized the strategic importance
of the workshop and its role in developing Alge-
ria’s national mining sector.

The event also featured the signing of a scientific
and technological cooperation agreement between
the Research Center in Industrial Technologies and
Sonarem Group in the field of mineral ore exploi-
tation and processing.
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The event brought together a distinguished group
of national industrialists, experts, professors,
researchers, and students specializing in the field.
The scientific sessions began with two lectures
delivered by experts from the SONAREM Group.
During the afternoon session, Dr. Sami Yahiaoui,
Dr. Abdelkader Smiani, and Mr. Malek Ould
Hamou each delivered in-depth presentations,
which led to detailed technical discussions. The
sessions provided an opportunity to present the
findings of recent research and explore new ave-
nues for cooperation in the fields of mining and ore
processing.

The second day of the workshop featured a series
of lectures characterized by rich scientific discus-
sions, contributing to the exchange of knowledge
and the proposal of innovative solutions for the
processing and valorization of iron ores.

The day also witnessed the signing of a coopera-
tion agreement between the Mining and Metallur-
gy Research Unit, represented by its Director, Dr.
Kholoud Bedoud, and the Algerian Steel Com-
pany, represented by its Director, Mr. Massoud
Belili.

This workshop represents an important milestone
in strengthening cooperation between scientific
research and industry, developing national exper-
tise, and fostering innovation in Algeria’s mining
sector.
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The Second Edition of the Workshop on Electric Vehicle Technologies

In light of the growing interest in electric vehicles
in Algeria and the country’s move toward the
energy transition, particularly in the context of
environmental and economic challenges, and with
the aim of promoting knowledge and exchanging
expertise in this field, the Center organized the
second edition of the Workshop on Electric
Vehicle Technologies on May 27 and 28, 2025.

The workshop was inaugurated in the presence of
Professor Tssalit Djilali, Director of Technological
Development and Innovation at the Directorate
General for Scientific Research and Technological
Development, and Dr. Riyad Badji, Director of the
Center. The opening session featured three specia-
lized lectures on electric motors, delivered by Pro-
fessor Sidi Ali Randi, Professor Mourad Hosni,
and Professor Meziane Hammal, all researchers
and experts in the field.

As part of the workshop, Mr. Mohamed Amine
Zaoui, winner of the “Electric Mobility
Challenge” competition, was honored in the pre-
sence of Professor Tssalit Djilali. As a gesture of
appreciation, the Center’s management also ho-
nored the industrial companies that provided
financial support for the workshop, presenting
them with symbolic gifts in recognition of their
efforts and continued support in ensuring the
success of this scientific event.

Miistry af Highes Educatian any
“Tie Research Centre it dndus

ORGANI

WORKS

The workshop concluded on its second day with a
series of valuable lectures delivered by a group of
specialists on the following topics :

* Electric vehicle control systems;

* Battery energy management systems;

* Energy storage systems ;

* Environmental and societal impacts of electric
vehicles.

At the conclusion of the workshop, the Center’s
management presented certificates of appreciation
to the lecturers in recognition of their valuable
contributions and for enriching the workshop’s
content with their expertise and knowledge.

Bty M2
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Visit of the Minister of Higher Education and Scientific Research to the
“Intelligent Embedded Systems” Technology Platform

On June 19, 2025, Professor Kamel Baddari, which will commence its activities once the laws
Minister of Higher Education and Scientific and regulations governing this field are issued.
Research, accompanied by the Wali of Tipaza Pro- The Minister also reviewed a number of innovative
vince and representatives of the Ministry of Natio- projects related to drone technologies, several of
nal Defence, paid a working visit to the “ Intelli- which are expected to evolve into start-ups in the
gent Embedded Systems” Technology Platform of future.

the Center, located in Bou Ismail.

During the visit, the Minister inaugurated the
Remote Pilot Training and Testing Center,
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Visit of a Delegation from the African Petroleum
Producers’ Organization to the Center

The Research Center for Industrial Technologies
received a delegation from the African Petroleum
Producers’ Organization (APPO) on April 20,
2025. The delegation included :

 The Secretary-General of the African Petroleum
Producers’ Organization (APPO);

* Representatives of Sonatrach Group ;

* Representatives from several African oil-produ-
cing countries.

The visit began with a welcoming address delive-
red by Dr. Riyad Badji, Director of the Center,
during which he presented an overview of the
Center’s main activities and its research

and technological areas of expertise.

The delegation then toured the Center’s facilities,
where they were introduced to a range of scientific
projects and innovative technological prototypes
developed by the Center’s researchers and
engineers.

The delegation subsequently visited the facilities
of the Center’s subsidiary, the Public Economic
Enterprise specializing in welding, inspection,
industrial expertise, consulting, and development.
They were briefed on the various services provi-
ded to companies operating in the hydrocarbons
industry.
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CRTT and Agricutiure S

system but also accompanied the project team
from the conceptual stage through field
deployment, ensuring that the technology
effectively serves farmers while taking their
practical constraints into account. The solution
relies exclusively on high-resolution RGB
imagery combined with advanced deep lear-
ning models built upon a robust Convolutional
Neural Network (CNN) architecture, enhanced
with explainable AI mechanisms that make
every prediction transparent and actionable for
agricultural decision-makers.

The diagnostic pipeline consists of four inte-
grated analytical modules, designed to be both
scientifically rigorous and practically appli-
cable under real vineyard conditions :

 Gradient-Based Saliency Analysis highlights
early disturbances in mesophyll activity and
localized stress signatures, enabling interven-
tions to be planned before visible damage
appears.

* Chromatic Decomposition isolates spectral
anomalies associated with chlorosis, necrosis,
anthocyanin depletion, and other pigment-re-
lated disorders, transforming subtle color
variations into clear agronomic alerts.

e Morphometric Quantification extracts pre-
cise geometric and textural indicators, inclu-
ding edge regularity, spatial dispersion
patterns, pest clustering, and microstructural
fluctuations, converting each leaf into a

detailed diagnostic map.

 Multi-Class Disease Inference assigns

probabilistic classifications and confidence
scores to targeted diseases using an optimized
CNN classifier helping vineyard managers
prioritize treatments and monitor disease pro-
gression over time.

Through this integrated framework, the system
can simultaneously detect leaf blight at its ear-
liest stages, powdery mildew, downy mildew,
and anthracnose, while generating high-den-
sity activation maps that visually track the spa-
tial progression of each disease. Thanks to the
incubator’s continuous support, field observa-
tions were incorporated into every develop-
ment cycle, enabling agricultural practitioners
to identify affected areas with high precision
and tailor interventions according to real ope-
rational constraints.

This contribution provides a tangible advan-
tage for vineyard management by enabling
more rational phytosanitary interventions,
reducing unnecessary chemical usage, and
enhancing the ability to anticipate epidemic
outbreaks. In doing so, it directly protects far-
mers’ livelthoods while ensuring consumers
have access to high-quality products. Beyond
its operational benefits, this incubator-sup-
ported project represents a significant geos-
trategic advancement for agricultural technolo-
gy research in Algeria. It strengthens national
autonomy 1in plant health diagnostics and rein-
forces the country's capacity to protect and
develop its viticultural resources as a strategic
component of its agricultural heritage and food
security framework.
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CRTI and Agriculture

Innovation Support at the Industrial Technologies Research Centre:

Smart Diagnosis Project for Grapevine DiseaseS

Today, precision agriculture in Algeria
constitutes a crucial scientific and human pillar
within the country's long-term vision for
achieving food security. Its importance stems
from its direct impact on the daily realities of
farmers, who must protect their trees and crops
from increasingly severe climatic conditions,
as well as from pests and fungal diseases that
affect them and are often difficult to predict.
Among the crops most exposed to these

threats, grapevines remain particularly

vulnerable. They are susceptible to microsco-
pic pests and subtle pigment disturbances that
cannot be detected by the naked eye, yet gra-
dually impair photosynthetic efficiency, dis-
rupt metabolic balance, and ultimately com-
promise the quality of every harvested grape
cluster.

To address these diagnostic challenges in the
field, our incubator not only supported the
of artificial
intelligence-based phenotyping technology

scientific  development an
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Dr. Mohammed Amine TABERKIT

Incubator Manager at the Research Centre in Industrial

Technologies

The Center for Research in Industrial Techno-
logies (CRTI) defines itself as a structured
innovation ecosystem designed to transform
scientific research into economic opportuni-
ties. This model integrates scientific excel-
lence and entrepreneurial ambition within an
environment dedicated to technological deve-

lopment.

The center's scientific architecture is built
upon three fundamental pillars: materials
science, automated systems, and advanced
manufacturing processes. These domains form
a continuum where technical advancements
fuel

non-destructive testing (NDT) and mechatro-

industrial innovations. Expertise in
nics enables the validation and refinement of

solutions prior to their deployment.

The CRTI Incubator is the driving force
behind this transformation. It supports three
categories of innovators: researcher-entrepre-
neurs, students, and external project leaders.
This structured pathway facilitates the conver-
sion of scientific discoveries into viable tech-
nological projects. Researchers receive gui-

dance to steer their innovations, while students

transform their academic projects into functio-
nal prototypes through mentorship and access

to laboratories.

The maturation process within the incubator
follows three methodical stages. The first
involves rigorous technical validation of pro-
totypes according to scientific research stan-
dards. The second stage focuses on business
modeling, including market identification and
the development of an economic model. Final-
ly, the prototype is refined for industrial pro-
duction, incorporating quality and manufactu-

ring parameters.

Deep-tech startups emerging from this process
are characterized by a solid scientific founda-
tion and a laboratory-validated proof of
concept. They benefit from permanent access
to CRTT's technical resources and professional
network. This synergy among diverse founder
profiles strengthens the solidity of the created
enterprises. The CRTI model fosters a dyna-
mic where scientific research and entrepreneu-

rial support are closely intertwined.
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