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Rank Country GDP Per Capita in 2024
1 B Qatar $71,568
2 = lIsrael $53,111
3 = UAE $49,550
4 B Saudi Arabia $32,881
5 E Kuwait $32,290

8 Bahrain $29,573
= Oman $20,631
<= Iraqg $5,947
== Iran $5,013
E Jordan $4,682
= Egypt $3,542
= Yemen $465

Average $13,696
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GDP Per Capita

ACROSS THE MIDDLE EAST

(8465
LOWEST

HIGHEST

Iran

$5.0K

Qatar is home to the
third-largest natural gas
reserves worldwide.

Saudi Arabia

$32.9K

Yemen

$465

Approximately three-quarters
of Yemen's population live in
poverty amid an ongoing civil war.

- Average ‘

No available data for Syria, Lebanon, and Palestine. $1 3 - 1 K
Source: IMF October 2024 World Economic Outlook
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Humanoid Robots: A
Interdisciplinary Overview of
Technologies, Applications, and Future

Directions — Alireza Mahmoodi Fard
https://digieco-ai.ir/?2p=Y £V ¥ :olis5 G

Humanoid robots, defined as robots designed to
resemble the human form, play an essential role in
advancing robotics and artificial intelligence (Al). These
robots are developed to perform various tasks that
traditionally require human capabilities, thus bridging
the gap between human functions and robotic
precision. This text explores the advancements in
humanoid robotics, their applications, associated
challenges, and future directions in the field.

Technological Advancements in Humanoid Robotics

1.1 Mechanical Design

The design of humanoid robots is crucial for their
functionality and human interaction. Modern
humanoid robots feature articulated joints, sensors, and

actuators that enable complex movements.
Noteworthy examples include ASIMO developed by
Honda, which showcases remarkable bipedal

locomotion and dexterity (Honda, 2021). Advances in
materials science have led to lighter, more durable
robotic structures that mimic human biomechanics
effectively (Aldrin, 2018).

1.2 Artificial Intelligence and Machine Learning

Al plays a pivotal role in enhancing humanoid robots’
decision-making capabilities. Machine learning
algorithms enable robots to process vast amounts of
data, learning from interactions and adapting to new
environments. For example, the development of
Sophia, a social humanoid robot by Hanson Robotics,
illustrates how Al can facilitate human-like
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conversations and emotional responses (Rao, 2020).
Reinforcement learning has also been extensively employed
to enable humanoid robots to learn from trial and error
(Mnih et al., 2015).

1.3 Sensory Systems

Humanoid robots are equipped with advanced sensory
systems, including cameras, LiDAR, and tactile sensors,
enabling them to perceive their surroundings. These
systems allow for human-like perception, crucial for tasks
such as navigation and interaction. Studies, such as by
Hoffmann et al. (2018), demonstrate how sensory feedback
can improve a robot’s ability to autonomously navigate
complex environments.

Applications of Humanoid Robots

Humanoid robots find applications across various domains,
including healthcare, education, entertainment, and
customer service.

2.1 Healthcare

In the healthcare sector, humanoid robots assist in
rehabilitation and therapy. For instance, NAO, developed by
SoftBank Robotics, is used in therapy for children with
autism, effectively improving social interaction skills
(Gonzalez et al., 2020). Additionally, humanoid robots can
support elderly care, providing companionship and
assistance with daily tasks.

2.2 Education
Education is another domain where humanoid robots show




promise. They serve as interactive learning tools that

engage students in STEM education. The use of
humanoid robots like Pepper can enhance learning
experiences through dynamic interactions, promoting
engagement and understanding (Santos et al., 2019).

2.3 Entertainment and Customer Service

Humanoid robots have gained popularity in the
entertainment industry, performing in theme parks and
exhibits. For example, Robi, a humanoid robot, gained
fame in Japan for its performances and interactions with
the audience (Tachi et al.,, 2019). Additionally, they are
utilized in customer service roles, providing information
and assistance in various settings, such as hotels and
airports.

Challenges and Ethical Considerations

3.1 Technical Challenges

The technical development of humanoid robots faces
numerous challenges, including stability, energy
efficiency, and the complexity of human interactions.
Achieving stable bipedal locomotion remains a
significant hurdle, as exemplified in research by Kang et
al. (2021), which focuses on the dynamics of human-like
walking.

3.2 Ethical Considerations
The integration of humanoid robots into society raises
ethical questions regarding privacy, employment, and
social interaction. As humanoid robots become more
integrated into daily life, concerns about their potential

to replace human jobs become more pronounced (Borenstein et al., 2017).
Additionally, the notion of emotional attachment to robots prompts
discussions about the implications of human-robot relationships (Sharkey &
Sharkey, 2012).

Future Directions

The future of humanoid robotics is promising, with significant research
focusing on enhancing autonomy, improving human-robot interaction, and
exploring social implications.

4.1 Enhancing Autonomy

Future developments aim to create more autonomous humanoid robots
capable of performing complex tasks with minimal human intervention. This
includes advances in Al systems that can learn and adapt in real-time, leading
to more responsive and intelligent robots.

4.2 Human-Robot Interaction

Improving human-robot interaction is paramount for the successful
integration of humanoid robots into society. Research in affective computing
explores ways to enable robots to recognize and respond to human emotions,
enhancing social engagement and fostering more natural interactions (Picard,
1997).

4.3 Societal Implications

The societal implications of humanoid robotics necessitate further exploration.
As robots take on more roles traditionally held by humans, understanding
public perception, acceptance, and trust in these technologies becomes critical
for their successful deployment and societal impact (Kelley et al., 2021).



Conclusion

Humanoid robots represent a fascinating convergence of engineering, Al, and
social sciences, showcasing the potential to transform various aspects of
personal and professional life. While significant challenges remain, advances in
technology and a focus on ethical considerations will shape the trajectory of
this field. As humanoid robots continue to evolve, understanding their
implications will be key to leveraging their capabilities for societal benefit.

Eng. Alireza Mahmoodi Fard - Researcher, consultant and
lecturer at universities and schools
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Main Themes of the Conference O e

Social Innovation

Sustainable Development
Technology and Entrepreneurship
Impact Investment

Partnership and Collaboration
Entrepreneurship Policy

Social Impact Measurement
Entrepreneurship Education J
Social Justice bl /
Circular Economy

Climate and Environment \ ‘
Inclusive Society ‘ v
Sustainable Business Models )
Innovative Solutions

A Brighter Future

Social Responsibility
Green Economic Growth
Community Empowerment
Women's Entrepreneurship
Youth and Innovation
Health and Wellness
Quality Education
Sustainable Cities
Responsible Consumption
Sustainable Production

Secretary of the Scientific and Arbitrati
Committee

Dr. Maryam Abdoli

Contact Person:
09011969484
info®@irasi.ir
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The Use of Nanofibers to Reinforce Tires and

Enhance Their Durability and Performance / Dr
Seyed Mohammadreza Hosseini Aliabad

https://digieco-ai.ir/?p=1 21 sl s S

This presentation examines the utilization
of nanofibers to reinforce tires and
improve their performance. Focusing on
various nanofiber types, their integration
methods in tire structures, impacts on
mechanical and functional properties, and
commercialization challenges, this
presentation provides a comprehensive
overview of this innovative technology

Introduction

The tire industry constantly strives to
enhance tire performance, durability, and
safety. Factors such as increased vehicle
speeds, demanding road conditions, and
environmental regulations (reducing fuel
consumption and greenhouse gas
emissions) have driven research towards
novel materials and advanced
technologies. Nanofibers, due to their high
surface area-to-volume ratio, high tensile
strength, high Young’s modulus, and low
weight, have emerged as a promising
reinforcing agent in this field. Nanofiber
incorporation can significantly improve
the mechanical and functional properties
of tires, ultimately leading to increased tire
lifespan, reduced fuel consumption, and
enhanced safety. This presentation will
comprehensively explore this topic

e LY

Types of Nanofibers and Their
Applications in Tires

The use of various nanofibers in
the tire industry has led to
improvements in various
properties. The choice of
nanofiber depends on the
desired properties and the type
of rubber used. Here, we
examine some of the most
common nanofibers and their
applications in tires

Carbon  Nanofibers  (CNFs):
CNFs, with their extremely high

www.digieco-3ai.ir

Young's modulus (up to several terapascal) and significant tensile strength,
are used as primary reinforcing agents in tires. Different types of CNFs, such
as single-walled carbon nanotubes (SWCNTs) and multi-walled carbon
nanotubes (MWCNTs), each have their own advantages and disadvantages.
SWCNTs possess higher strength but are more complex and expensive to
produce. MWCNTs, due to their easier production and lower cost, are more
widely used on an industrial scale. Using CNFs in tires increases strength,
tear resistance, and abrasion resistance, while simultaneously reducing tire
weight, which contributes to lower fuel consumption. However, uniform
dispersion of CNFs within the rubber matrix remains a significant challenge

Silica Nanofibers (SiO2): Silica nanofibers are widely used as a reinforcing
agent and adhesion promoter in tires. These nanofibers enhance the
interaction between filler particles (such as carbon black) and the rubber
matrix, improving mechanical properties and thermal stability.
Furthermore, silica nanofibers can help reduce tire rolling resistance,
leading to lower fuel consumption. Various methods exist for producing
silica nanofibers, such as sol-gel and electrospinning, each with its
advantages and disadvantages

Polymer Nanofibers: The use of polymer nanofibers such as polyethylene
(PE) and polypropylene (PP) nanofibers in tires helps improve various
properties, including abrasion resistance, thermal stability, and weight
reduction. These nanofibers, due to their greater flexibility compared to
carbon nanofibers, exhibit more uniform distribution within the rubber
matrix

Impact of Nanofibers on Tire Properties: A Comprehensive Review

JIncorporating nanofibers into tire structures significantly impacts their
mechanical and functional properties

www.digieco-3ai.ir




Methods for Integrating Nanofibers into Rubber: After nanofiber
production, they must be uniformly dispersed within the rubber matrix. This
is usually done through mixing and milling processes. Advanced
technologies, such as the use of high-speed mixing equipment and
dispersing agents, are crucial to ensure uniform nanofiber dispersion in the
rubber. Masterbatch methods are also employed

Quiality Control: Quality control at every stage of the production process is
critical. Electron microscopes (SEM and TEM) are used to examine the
morphology and distribution of nanofibers within the rubber matrix

Challenges in Commercialization

Despite significant advantages, commercializing this technology faces
challenges:

Production Cost: The industrial-scale production cost of nanofibers,
particularly for certain types like SWCNTs, remains very high

Uniform Dispersion: Uniformly dispersing nanofibers within the rubber
matrix is a major challenge in tire production. Nanofiber agglomeration can

reduce the tire’s mechanical properties

Environmental Compatibility: The environmental impact of nanofiber
production and recycling must be carefully considered

Long-Term Effects: Further research is needed to investigate the long-term
effects of using nanofibers in tires on the environment and human health

www.digieco-3ai.ir

Conclusion and Future Outlook

The use of nanofibers in the tire industry presents a promising approach to
improving tire performance and durability. With further advancements in
production technology, integration methods, and cost reduction, the use of
nanofibers in the tire industry is expected to increase significantly. Further
research in the areas mentioned in the challenges section, as well as in
developing new nanofibers with improved properties, can contribute to
further advancements in this field

By Dr. Seyed Mohammadreza Hosseini AliAbad, Mechanical
Engineering Specialist
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Caractéristiques, Avantages et

Inconvénients du Freinage ABS —
Alireza Mahmoodi Fard
https://digieco-ai.ir/?2p="Y ¢ + 4 :0bss

Le systtme de freinage antiblocage,
communément appelé ABS (Anti-lock
Braking System), est une technologie de
sécurité active utilisée dans de nombreux
véhicules modernes. Développé
initialement dans les années 1920 pour
l'aviation, le systeme ABS a été adapté aux
automobiles dans les années 1970 et est
devenu standard dans de nombreux
modeles aujourd’hui. Cet texte vise a
examiner les caractéristiques du freinage
ABS, ainsi que ses avantages et
inconvénients, en s'appuyant sur des
sources académiques et professionnelles.

Caractéristiques du Freinage ABS

Le freinage ABS est concu pour empécher
le blocage des roues lors d'un freinage
soudain, ce qui améliore la stabilité et le
contréle directionnel du véhicule. Les
principales caractéristiques du systéme

ABS incluent :

Contréle électronique : Le systeme ABS
utilise des capteurs pour surveiller la
vitesse de rotation des roues. Lorsqu'un
blocage est détecté, un contréleur
électronique ajuste la pression du frein
pour éviter que la roue ne se bloque
(Bosch, 2020).

Systéme hydraulique : L'ABS est
intégré au circuit de freinage

hydraulique  du  véhicule,
utilisant des modules
électro-hydrauliques pour

moduler la pression de freinage
(Honeywell, 2018).

Redistribution de la force de
freinage : Le systéeme permet de
redistribuer la force de freinage
entre les roues, favorisant ainsi
une meilleures adhérence et
stabilité, surtout sur des
surfaces glissantes (Lechner et
al., 2019).

Avantages du Freinage ABS
Le systeme de freinage ABS
présente plusieurs avantages

www.digieco-3ai.ir

significatifs :
Amélioration de la stabilité directionnelle : En empéchant les roues de se
bloquer, 'ABS permet au conducteur de conserver une meilleure maitrise
du véhicule, surtout dans des conditions de route difficiles comme la pluie,
la neige ou le verglas (Kraus et al., 2021).

Réduction de la distance de freinage : Bien que cela puisse varier selon les
conditions de la route, des études montrent que, dans de nombreux cas,
I'ABS peut réduire la distance de freinage sur des surfaces glissantes
(NHTSA, 2008).

Conflance accrue du conducteur : Lexistence d'un systéme ABS peut
améliorer la confiance des conducteurs lors de freinages d'urgence, leur
permettant de réagir plus efficacement sans la peur de perdre le contréle du
véhicule (Tasca et al., 2022).

Inconvénients du Freinage ABS

Malgré ses nombreux avantages, le systéme ABS présente également
certains inconvénients :

CoUt et maintenance : Les véhicules équipés d’ABS peuvent avoir un codt
plus élevé en raison de la complexité du systéme et des composants
supplémentaires requis. De plus, la maintenance de ces systemes peut étre
colteuse (Mahmud et al., 2020).

Perception de l'inefficacité sur des surfaces séches : Certains conducteurs
peuvent percevoir le freinage ABS comme moins efficace sur des surfaces
seches, car le systeme peut ne pas appliquer une pression maximale de
freinage, ce qui peut entrainer une augmentation de la distance de freinage
dans ces conditions (Saul et al., 2019).
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lors de I'utilisation de I'ABS, ce qui peut amener certains conducteurs a se
sentir moins en contréle ou a mal interpréter le fonctionnement du
systeme, notamment par des vibrations dans la pédale de frein au moment
du fonctionnement de I'’ABS (Kemp et al., 2021).

Conclusion

Le systeme de freinage antiblocage (ABS) constitue une avancée
technologique majeure qui a transformé la sécurité automobile. Bien qu'il
offre des avantages indéniables en termes de stabilité et de confiance du
conducteur, il est essentiel que les utilisateurs soient informés de ses
limitations et de son colt potentiel. Avec une meilleure compréhension du
fonctionnement de I’ABS, les conducteurs pourront bénéficier pleinement
de cette technologie tout en restant conscients de ses limites. A l'avenir, le
développement de systémes de freinage avancés et intégrés pourrait
améliorer davantage la sécurité routiere.

Eng. Alireza Mahmoodi Fard - Chercheur, consultant et
enseignant d'universités et d'écoles

Perte de ressentie pour le conducteur : La réponse du freinage peut différer

) ‘)«‘\

P SIS (5 gl gow
Wyl wlsw> g
JUwo,5 Spmw oSy

@tarahifar
AYOrYFY.Y.
©=

www.digieco-3ai.ir



