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CompPUTER VisIoN IN INDUSTRY

their brains to see and sense the world
around them. Computer vision is the
science that aims to give a similar, if not
better, capability to a machine or compu-
ter”.

A machine vision system consists, then,in a
machine that associatesa sensor that
captures an imageand a processing engine
that transforms, discerns, renders and inter-
prets this image in order to provide relevant
information on the observed scene.

Computer vision is a discipline of
artificial intelligence whose main
purpose is to equip a machine with the
ability to process, analyzeand unders-
tand an image or a video taken by an
acquisition system (for example:
camera, X-ray machine, infrared scan-
ner, etc.). The British Machine Vision
Association puts this definition
simply: “Humans use their eyes and

To express the theory of Vision, we need to recall the steps required in any elaboration of a scientific theory:
Enounce the theory, specify and develop the basic concepts where the latter must express the formal
framework that is the basis of the theory.

Express these concepts in mathematical form.
Carry out an experimental set which permits to verify the theory.

Here is how artificial vision can be stated briefly in the terms of this paradigm. Vision is an information proces-

sing cycle. It uses well-defined strategies to achieve its goals. The input of a vision system consists of a sequence

of images. The system itself brings a certain amount of knowledge which intervenes at all levels of processing.

Fig. 1 General bock-diagram of a computer vision

The output is a description of the input in terms of objects and relationships between these objects. We illustrate
Until the near past, visual inspection and quality control are performed by human experts. Even if humans can do
the job better than machines in many cases, they are slower than machines and get tired quickly. Mostly, the
inspection tends to be hard or labor intensive, even with very well-trained experts.
In addition, the conditions for the design and development of an efficient computer vision system vary depending
on the field of application and are linked to the tasks to be performed, the environment, the speed of
execution, etc.
In some applications devoted to industry, specific information must be extracted quickly and/or repeatedly. Still
with industrial applications, in some environments like underwater inspection, nuclear and chemical industry,
inspection can be difficult or dangerous. For example, in some computer vision inspection applications, the
system must be able to differentiate between acceptable or unacceptable variations or product defects, taking into
account the applied standards and the norms; while in other applications, the system must allow users to solve
tasks of guidance, alignment, measurement, verification, etc.
In such operational requirements, computer vision can effectively replace human inspection. For the reasons
mentioned above, interest in computer vision is growing in all areas of industry.
In the case of applicationsrelated to CRTI (Research Center in Industrial Technologies) activities, namely nondes-
tructive testing in welding, materials control in industrial manufacturing,endoscopy-based pipeline inspection,
crude steel quality monitoring and checking in steel production, drones, etc., industrial vision, whether by endos-
copy, CCD camera, X-ray imaging or infrared thermography, will play an important role in :

Increasingthe performance of the control and its reliability.

Improving the execution speed of the control and its reproducibility.

Enhancingthe economic aspect of the control making it less expensive compared to that performed by

non-digital methods.
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Signing a scientific cooperation agreement between the Research Centre
in Industrial Technologies and the University of Constantine

A scientific cooperation agreement had been signed
by the Centre’s representative Mister Yahi Mostepha and
the University of Constantine Rector Mister Abdel Hamid
Djakron with the presence of Mister the General Director
of Scientific Research and Technological Development
Mister Hafid Aouragh, on January 16th, 2019. This agree-
ment aims at promoting scientific research between the
two institutions and supporting the importance of provi-
ding scientific developments. It also provided an opportu-
nity to contribute to researches that revolve around the
scientific community, as well as the various innovations
in the research field.

Visit of Higher School of AviationTechnologies students

A group of students from the Aviation Technology
School made an exploratory visit to the Research center
in Industrial Technologies on 06/02/2019, they were
received by the Centre’s Director, Mister Mostepha Yahi,
before they paid a visit to the different structures and
laboratories of the centre to learn more about the various
works and researches being done. This visit was an
opportunity for students that opened their minds and
spirits for another era of thinking.

The General Secretary of Arab Universities Federation visit to the CRTI

Universities of the Center

The Research center in region of Algeria. On

Industrial ~ Technologies February 12, 2019.
received each of Professor Duting this visit
Amro Azzat Salama, uring this visit, the

General Secretary of Arab
Universities Federation,
the Minister of Higher
Education and Scientific
Research of Republic of
Egypt and all of his assis-
tant  professors, Abd
al-Rahim al-Huneiti and
Hamidi Khamisi, in addi-
tion to the President of the
Regional Seminar for the

region of Algeria. On In this regard, the sities, noting that the
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delegation visited various
structures of the CRTI,
including workshops and
laboratories. A number of
axes and concepts were
discussed, including post-
graduate studies, where an
important area of discus-
sion was devoted to scien-
tific research and training
in the doctoral phase.

A
Centre’s Director Mister
Mostepha Yahi, indicated
the possibility of recei-

ving foreign students
from various Arab univer-

Centre is seeking to
conclude agreements with
its economic and social
partners to ensure training
opportunities for the bene-
fit of its researchers.



International Seminar on Technologies and Sustainable Industrial Development

The researchers center in industrial technologies in
coordination with HAMMA LAKHDAR University of
ELOUED, had organized a seminar on technologies and
sustainable industrial development on February 24th,
25th, and 26th, 2019.

A group of researchers and experts from the CRTI
participated in this seminar, and gave lectures on

scientific research accomplished in the field of
technologies and sustainable industrial development.

During this event, the head of the seminar discussed
the most important axes programmed later that day. After
that, adisplayed workshop for scientific and technologi-
cal products was organized by experts of the CRTI where
students from different universities attended.

The Centre’s Social Affairs Committee in collabora-
tion with the Centre’s directorate, under the auspices of
ISSER DELICES and GENOYER company, organized
an honoring ceremony for successful children of the
CRTI employees, on July 25th, 2019.

In this occasion, the center's Director Mister Moste-
pha Yahi gave a speech in which he congratulated the
successful ones, expressing his appreciation for their hard
work , and motivating them to continue in this way in
order to achieve a better future for a better society.
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The visit of the Minister of Higher Education and Scientific
Research Professor Tayeb BOUZID to the CRTI

Mister Tayeb BOUZID, Minister of Higher Educa-
tion and Scientific Research, paid a working visit with
Mister the Wali of Tipaza to the Technological plateform
for Aeronautics and CSC Expertise (Tipaza),on
September 17th, 2019. The visit included an inspection to
the workshops and laboratories of the platform as well as
that of the CSC Expertise where they asserted the two
institutions’ prominent role in the Economic sector and
their distinction in the field of non-destructive testing
where modern techniques (such as wave testing technolo-
gy) were being used.

Later that day, the Minister visited the Centre’s head-
quarters, the Research Centre in Industrial Technologies
(CRTTI Cheraga - Algiers), accompanied by the Official
Spokesman of the Government, Mister Hassan Rabhi
who is also the Minister of communication. They focused
their attention on the paramount importance of the
relationship between communication and the socio-eco-
nomic sector. They also emphasized the efforts made in
creating the appropriate conditions for the emergence of a
diverse scientific and technological base that allows the
advancement and the accompaniment of the economic
and social sector in achieving comprehensive develop-
ment, referring in this regard to the CRTI as a successful
model that has achieved satisfactory results which
requires support in order to help its researchers to expand
their scientific activities.

After that, the Minister appreciated the level and
number of scientific publications produced by the
Centre’s researchers and acknowledged the multiplicity

e

of their scientific achievements, especially those related
to models of scientific and industrial equipments directed
to various sectors namely: higher education and industry.
He also revealed his satisfaction towards the Centre’s
experience in completing and producing different models
of drones and the developed services that were performs
in monitoring industrial facilities, especially in the field
of Hydrocarbons.

As far as Mister Rabhi is concerned, he stressed in his
speech on the determination of national competencies to
support the journey of construction and progress to
advance the future of the country and clarified that the
government will undertake the issuance of some cove-
nants and laws that will stimulate national competencies,
inside and outside the country, in order to harness all its
energies in the interest of the national development.
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On September 9th, 2019 Mister Riad Badji got
appointed as Director of the CRTI succeeding the
former Director Dr. MostephaYahi, who is currently the
Rector of M’hamed Bougara Boumerdes University.

The ceremony appointment took place under the
supervision of General Director for Scientific Research
and Technological Development, Mister Hafid Aoura-
gh, the heads of research units and structures Center’s
headquarters in Cheraga, Then, the tasks were handed
over between Dr. Baji Riyad and Dr. Mustafa Yahi.

In this occasion Dr. Riad Badji made a brief speech.

This latter was about seeking advance in scientific
researches and expand research capabilities in the field
of technological industries as well as supporting tech-
nogical innovations and developing sustainable
relationships with industrial companies to enhance the
link between research and innovation results and its
embodiment on the ground.







Signal processing is not the privilege of large projects.
Knowing its techniques and using themwisely may help
producing a more efficient, more innovative and less
expensive designs of the needed products. Unfortunately,
signal processing remains poorly known and underused
probably for its “mathematical” presentation which is
off-putting to some experts.

Etymologically speaking, the word signal comes from
the Latin “signum” which symbolizes a mark, a
fingerprint or a sign. However, this definition reminds
us that a signal carries information. Yet, we must be
careful not to confuse signal and information. The same
information can indeed be carried by an infinite number
of different strong signals.

The authors of the first contributions for the
mathematical study of the electric current fluctuations of
the electric current tried to adapt to this case the method
of analysis developed by Jean Baptiste Joseph

Joseph Fourier (1768 - 1830)

Fourier (1822) in the context of his work on heat
spread. To this end, in order to establish the equations
for heat spread, he developed a new mathematical
method which replaced the description of a signal in
time or space by that of its constituent frequencies: the
"Fourier Transformation ". This hadits strongest impact
multiplied in 1965 when James Cooley and John
Tukey proposed a fast calculation algorithm
(called FFT, for Fast Fourier Transform). It could be
said that in 1965 (digital) signal processing marks its
birth and got acknowledged.
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The first important works generalizing this method to
random phenomena and signals were published in the 30s
by Norbert Wiener and Alexandre Khintchtine. It was
around the Second World War that signal processing
began to develop, first and foremost for military purposes
linked to the use of telecommunications, sonar and radar.

The immediate post-war period saw the emergence of
new approaches aimed at providing theoretical
frameworks for notions, intuitive, but then still vague,
such as those of message, signal, noise, transmission and
control. Within few years, Dennis Gabor's communica-
tion theory, Norbert Wiener's cybernetics, Claude E.
Shannon's information theory and signals / data optimal
processing affected by noise, appeared. The innovative
element was the taking into account of the statistical
aspect of the phenomena studied.

Claude Shannon (1916 - 2001)

The invention of the transistor in 1948, followed about
ten years later by the development of integrated circuit
technology, would allow the realization of complex
processing systems and the diversification of fields of
application. For a long time, signal processing has kept the
mark of the discipline that gave birth to it, electronics.
Today, signal processing is an autonomous discipline
which interests multiple fields of science and technology
extending to pattern recognition, robotics and artificial
intelligence. It is complementary to electronics and com-
puter science, which provide it with its means.

As previously noted with the FFT, it must be understood
that it is the prodigious development of computing
resources since the 1960s that has been an essential lever
for signal processing. The power of computers allowed
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the implementation of increasingly complex solutions in
real time constraint.

Without being necessarily aware, signal processing is
present in our everyday lives, mainly, at the heart of
fundamental scientific advances. A smartphone is for
instance a concentrate of signal processing, ensuring all
kinds of functions by which we can communicate,
exchange or store voice, music, photos or videos
(consumer formats like MP3, JPEG, MPEG, etc. are pure
signal processing products).

Health domain offers many other examples of applica-
tions where methods of signal, image or sequence analysis
are deployed in different ways, whether for monitoring
heart rate, localizing epileptic foci in the brain, ultrasound
or magnetic resonance imaging. Likewise, in large sectors
such as energy or transport, where the proliferation of
sensors and the need to process the information they
collect places signal processing at the center of global
issues such as smart grids or smart cities.

What about tomorrow?
Signal processing which is one of the major players in
the digital revolution and in the information sciences, is
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O RESEARCH AND
DEVELOPMENT

facing new challenges today. The digital world in which
we live is the source of an ever-increasing amount of data
which provides as many signals of very large dimensions,
in varied ways: hyperspectral imagery in hundreds of
frequency channels in remote sensing, networks of thou-
sands of sensors for environmental monitoring, contact
data on social networks...

These new configurations are bringing the signal
processing of today and possibly of the other day to
reinvent itself in connection with techniques stemming
from distributed computing, optimization or machine
learning. This must be done while preserving its identity
and its specificities while reflecting on its societal
impact.
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The signal from one of the LIGO detectors in
Hanford, Washington, illustrated with two
representations of the most suitable digital
relativity (NR) waveform. (Frans Pretorius,
APS / Carin Cain)
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