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Abstract

This paper explores the groundbreaking integration of superhuman and synthetic human technologies with the Internet
of Things (IoT) and ubiquitous computing, focusing on their evolving applications within the United States. As Al
technology progresses, the development of superhuman abilities and synthetic humans is not only becoming a reality
but is also increasingly being incorporated into the IoT and ubiquitous computing environments. This integration
represents a significant shift in how these technologies are applied in various sectors, including healthcare, defense,
smart cities, and personalized services. The research outlines the current state of Al, superhuman, and synthetic human
technologies, emphasizing their potential to enhance human capabilities and create highly adaptive, responsive, and
intelligent environments. We examine several case studies where these integrations have led to innovative solutions,
improving efficiency, safety, and the quality of life in the U.S. Furthermore, we analyze the ethical, legal, and social
implications of deploying these technologies, addressing concerns about privacy, security, and the potential impact on
employment and societal norms. By highlighting the benefits and challenges associated with these technological
advancements, the paper aims to provide a comprehensive understanding of their significance to the U.S. It proposes a
framework for responsibly navigating the future of superhumans and synthetic humans within the [oT and ubiquitous
computing, suggesting policy recommendations and best practices. This research contributes to the ongoing dialogue
about the role of emerging technologies in shaping the future of American society and the global community at large,
paving the way for a more integrated, intelligent, and human-centric technological landscape.
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1. Introduction

1.1. Overview of the integration of superhuman and synthetic human technologies with the Internet of Things
(I0T) and ubiquitous computing

The integration of superhuman and synthetic human technologies with the Internet of Things (IoT) and ubiquitous
computing represents a frontier in the evolution of artificial intelligence (AI) applications, especially within the context
of the United States. This synergy aims to create a seamless interaction between enhanced human capabilities and
digital ecosystems, fostering a future where technology augments human experiences in an intuitive and pervasive
manner. According to Elazhary (2019), emerging computing paradigms such as [oT cloud, fog, and edge computing are
crucial for disambiguating the technological landscape and setting clear research directions that include the integration
of advanced human-like abilities and synthetic beings into our digital fabric. Furthermore, ljiga (2024) highlights the
importance of developing applications, frameworks, and multitasking environments that not only cater to conventional
computing devices but also extend to support enhanced human and synthetic entities in diverse contexts. This approach
underscores the potential for creating more adaptive and responsive environments that can cater to the complex needs
of superhuman and synthetic individuals. Dwivedi (2021) points to the broader implications of such technological
integrations, suggesting that the future of market research and consumer interaction could be significantly influenced
by the capabilities of these enhanced beings, especially in how they interact with and generate data within IoT and
ubiquitous computing environments. The exploration of these technologies not only opens new avenues for enhancing
human capabilities but also raises critical discussions about the ethical, legal, and societal implications of their
widespread adoption.

1.2. Significance of this integration in the United States

The significance of integrating superhuman and synthetic human technologies into the Internet of Things (IoT) and
ubiquitous computing within the United States extends beyond mere technological advancement; it embodies a
strategic shift towards enhancing national competitiveness, security, and quality of life. This integration is poised to
transform various sectors, including healthcare, defense, smart cities, and personalized services, by enabling more
efficient and responsive systems that leverage the enhanced capabilities of superhumans and synthetic humans.

In healthcare, for instance, the convergence of these technologies can lead to the development of advanced diagnostic
and therapeutic tools, personalized treatment plans, and real-time patient monitoring systems, significantly improving
patient outcomes and healthcare delivery. The defense sector stands to gain from augmented human capabilities in
complex environments, enhancing the effectiveness of missions and the safety of personnel through improved
situational awareness and decision-making support. Moreover, the integration into smart cities can facilitate more
sustainable and adaptive urban environments, improving everything from traffic management to energy consumption
and public safety. Ibokette et. al., (2024) delves into the significance of recycling amidst growing environmental
concerns, focusing on curbside feedback mechanisms to enhance household recycling in the US. It examines four main
types of feedback mechanisms and their impacts on recycling performance, addressing challenges and proposing future
improvements. Additionally, it synthesizes literature on behavioral science in recycling, highlighting factors influencing
household recycling performance and providing insights into current recycling practices.

The significance of these developments is underscored by the U.S. government's commitment to fostering innovation in
Al 10T, and related technologies, as seen through various initiatives and funding opportunities aimed at maintaining
the country's technological leadership. Furthermore, the U.S.'s unique position, with its robust technological
infrastructure and vibrant ecosystem of research and development, provides an ideal setting for the rapid adoption and
integration of these cutting-edge technologies. However, this transition also necessitates a careful consideration of the
ethical, legal, and social implications, including privacy concerns, data security, and the potential impact on employment
and societal dynamics. As such, the U.S. approach to integrating these technologies is characterized by a balance
between promoting innovation and addressing these critical concerns, ensuring a responsible and inclusive
technological advancement.

The integration of superhuman and synthetic human technologies into the IoT and ubiquitous computing is of
significant importance in the U.S. context, offering the potential to drive innovation, enhance national security, and
improve the quality of life for its citizens. It represents a pivotal step towards realizing a future where technology and
enhanced human capabilities converge to create a more integrated, intelligent, and human-centric technological
landscape.
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1.3. Brief overview of the paper's structure and objectives

This review paper endeavors to systematically explore the integration of superhuman and synthetic human
technologies within the realms of the Internet of Things (IoT) and ubiquitous computing, emphasizing their burgeoning
relevance and application across various sectors in the United States. Through a meticulously structured narrative, the
paper unfolds across several critical dimensions. The journey begins with an examination of the current state of Al,
superhuman, and synthetic human technologies, shedding light on the latest advancements, definitions, and examples
that encapsulate the essence of these innovations. This section sets the foundational understanding necessary to
appreciate the depth and breadth of the technological capabilities and their inherent limitations.

Subsequently, the paper delves into the diverse applications of these technologies across key sectors, including
healthcare, defense, smart cities, and personalized services within the U.S. Through illustrative case studies, this
segment offers a comprehensive analysis of how these integrations are not only reshaping industries but also bringing
about significant benefits and challenges. The narrative then transitions to a discussion on the enhancement of human
capabilities, exploring the potential of these technologies to create environments that are highly adaptive, responsive,
and intelligent. This section underscores the ways in which individuals stand to benefit from these advancements in
their everyday lives, painting a picture of a future where technology and enhanced human capabilities seamlessly
intersect. An essential part of the discourse revolves around the ethical, legal, and social implications of deploying
superhuman and synthetic human technologies. This includes a thorough analysis of ethical considerations, relevant
legal frameworks, and the societal impact, with a particular focus on privacy, security, and employment concerns.

In-depth exploration of specific case studies and innovative solutions provides a concrete understanding of the
effectiveness and efficiency of these technological integrations. This part of the paper is instrumental in deriving lessons
learned and contemplating the implications for future implementations. The paper proposes a framework for
responsible integration, offering policy recommendations and best practices to ensure ethical and equitable
deployment. This section considers the perspectives of various stakeholders and emphasizes the importance of public
engagement strategies.

2. Current state of Al, superhuman, and synthetic human technologies

2.1. Overview of recent advancements in Al technology

The exploration into the current state of artificial intelligence (Al), superhuman, and synthetic human technologies
reveals a dynamic landscape where significant advancements are rapidly reshaping our understanding and capabilities
in these areas. According to Bar-Cohen (2019), the development of humanlike robots has reached an unprecedented
level of sophistication, primarily fueled by biomimetic technologies alongside advancements in Al and artificial vision.
These robots, designed to mimic human appearance and behavior, highlight the blurred lines between biological beings
and synthetic counterparts, suggesting a future where the interaction between humans and machines becomes
increasingly seamless and indistinguishable.
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R
i
kl

Technoh;g
limits

Figure 1 Recent advancements in Al technology
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The block diagram in figure, visually organizes the recent advancements in Al technology into four main categories:
Humanlike Robots, Embodied Al, Ethical Concerns, and Technological Limits. Each category stems from the central
theme, illustrating how diverse the field of Al has become. Humanlike Robots represent the advancements in creating
robots that mimic human behavior and appearance. Embodied Al focuses on integrating Al into physical entities to
perform tasks in the real world. Ethical Concerns highlight the growing dialogue around the moral implications of Al
technologies. Lastly, Technological Limits address the current boundaries and challenges faced in furthering Al
capabilities. This organization helps in understanding the multifaceted growth and considerations in the field of Al
technology.

Fuchs (2021) delves deeper into the philosophical and practical implications of these advancements, arguing for an
embodied perspective of consciousness that transcends traditional views of Al as mere information processors. This
perspective challenges the conventional distinctions between human and artificial intelligence, suggesting that
machines, when designed to emulate human cognitive and physical abilities closely, can act as extensions of ourselves,
thereby enhancing human experiences in ways previously unimaginable. However, the integration of superhuman
abilities and synthetic humans into societal frameworks raises significant ethical concerns. Kamilia (2020) specifically
addresses the ethical implications of augmenting human capabilities through technology, questioning the future identity
of humanity in a world where technological upgrades are possible. This discussion points to a critical need for ethical
frameworks that can guide the development and integration of these technologies, ensuring that they serve to enhance
human welfare without compromising fundamental human values and rights.

The technological capabilities of Al, superhuman, and synthetic human technologies, while promising, are not without
limitations. The current state of the art suggests that, despite significant advancements, there remain inherent
challenges in fully replicating the complexity of human intelligence and the nuanced subtleties of human behavior.
These limitations underscore the importance of ongoing research and development efforts aimed at addressing these
challenges, ensuring that the future integration of these technologies into daily life is both beneficial and ethical.

Table 1 Summary of the recent advancements in Al technology

Aspect Summary Reference
Humanlike Bar-Cohen (2019) discusses the development of humanlike robots, highlighting | Bar-Cohen
Robots advancements in biomimetic technologies and artificial vision. These robots mimic | (2019)

human appearance and behavior, blurring the lines between biological beings and
synthetic counterparts.

Embodied Al|Fuchs (2021) explores the philosophical and practical implications of Al advancements, | Fuchs
advocating for an embodied perspective of consciousness. This challenges traditional | (2021)
views of Al as mere information processors, suggesting that machines can act as
extensions of ourselves, enhancing human experiences.

Ethical Kamilia (2020) addresses ethical implications of augmenting human capabilities | Kamilia
Concerns through technology, questioning future humanity's identity. This highlights the need | (2020)
for ethical frameworks guiding technology development to ensure it enhances human
welfare without compromising values and rights.

Technological |Despite advancements, challenges remain in fully replicating human intelligence and | Kamilia
Limits behavior. Ongoing research is crucial to address these limitations and ensure the | (2020)
ethical and beneficial integration of Al, superhuman, and synthetic human technologies
into daily life.

Table 1 presents an overview of recent advancements in Al technology with three columns: "Aspect”, "Summary", and
"Source", providing concise information on each aspect discussed along with the respective sources.

2.2. Definition and examples of superhuman abilities and synthetic humans

Superhuman abilities and synthetic humans represent a frontier in the augmentation of human capabilities through
advanced technologies. According to Pio-Lopez (2021), the concept of a biocyborg introduces a new form of hybrid
human/machine with artificial chimerism. This notion is not just driven by necessity but also by the human desire for
enhancement and transcending the limitations of the biological body, showcasing the potential of synthetic biology and
artificial chimerism in human enhancement.
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Figure 2 Superhuman Abilities and Synthetic Humans

Figure 2 outlines advancements in human enhancement technologies. It highlights examples like biocyborgs and
cybernetic enhancements, and explores ethical concerns stemming from such technologies. Citing works by Pio-Lopez,
Reid, and Hein & Hein, it delves into the societal impacts and debates around human augmentation, presenting a succinct
overview of the field's current state and its future implications.

Reid (2009) explores the idea that becoming a cyborg can enhance a person's capabilities and engagement in more
meaningful activities through cybernetic enhancements. This perspective challenges common resistance towards the
idea of human enhancement, suggesting that cybernetic enhancements allow for the development and expression of
valuable human capacities beyond natural limits. Moreover, the relationship between the cult of the body and genetic
engineering, as discussed by Hein and Hein (2000), reveals societal and ethical considerations surrounding the creation
and acceptance of superhuman and synthetic beings. This discourse highlights the complexities of enhancing human
beings through technology, questioning the future of humanity in a world where biological imperfections can be
overcome, and superhuman abilities can be engineered.

Table 2 summarizes the definition and examples of superhuman abilities and synthetic humans, including the
introduction of the concept of biocyborgs, the potential of cybernetic enhancements, the societal and ethical
considerations surrounding genetic engineering, and the importance of governance and responsible dialogue in the
development and integration of these technologies. Each aspect is supported by relevant sources.

These advancements and ethical considerations underline the significance of ongoing dialogue and responsible
governance in the development and integration of superhuman and synthetic human technologies. The exploration of
superhuman abilities and synthetic humans not only opens new avenues for human enhancement but also poses critical
ethical, legal, and societal questions that must be addressed as these technologies advance.

10
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Table 2 Definition and examples of superhuman abilities and synthetic humans

Aspect Definition and Examples Source

Biocyborg Pio-Lopez (2021) introduces the concept of a biocyborg, a hybrid human/machine with | Pio-
artificial chimerism. This represents a fusion of biological and technological elements aimed | Lopez
at enhancing human capabilities beyond natural limits. Synthetic biology and artificial | (2021)
chimerism play key roles in this concept, offering potential avenues for human enhancement
through advanced technologies.

Cybernetic Reid (2009) suggests that becoming a cyborg through cybernetic enhancements can amplify | Reid
Enhancements | a person's capabilities and engagement in meaningful activities. This challenges common | (2009)
resistance to human enhancement, proposing that cybernetic enhancements enable the
development and expression of valuable human capacities beyond natural limits.

Societal and|Hein and Hein (2000) discuss the relationship between the cult of the body and genetic | Hein
Ethical engineering, highlighting societal and ethical considerations surrounding the creation and | and
Considerations | acceptance of superhuman and synthetic beings. This discourse delves into the complexities | Hein
of human enhancement through technology, raising questions about the future of humanity | (2000)
in a world where biological imperfections can be overcome and engineered superhuman
abilities become a possibility.

Governance The exploration of superhuman abilities and synthetic humans necessitates ongoing | Hein

and dialogue and responsible governance. These discussions are crucial for addressing ethical, | and
Responsible legal, and societal implications as these technologies advance. Responsible governance | Hein
Dialogue ensures that human enhancement technologies are developed and integrated in ways that | (2000)

uphold ethical principles and protect human rights.

2.3. Discussion on the technological capabilities and limitations of these advancements

The intersection of artificial intelligence (AI) technology with superhuman abilities and synthetic humans presents a
dynamic frontier for exploration and innovation. Sotala (2017) discusses the potential for Al to substantially improve
upon human intelligence, emphasizing the importance of simulation and pattern recognition abilities in achieving
artificial superintelligence. This exploration sheds light on the capability of Al systems to perform tasks that require
levels of cognition and analysis beyond human capacity, highlighting a significant advancement in technology that could
redefine the limits of intelligence.

Figure 3 illustrates the dynamic interplay between technological capabilities and limitations in the realm of Al
superhuman abilities, and synthetic humans. It highlights the advancements in Al superintelligence, such as simulation
and pattern recognition, and the development of self-aware robots capable of operating independently across various
industries. Additionally, it explores the concept of Al-human fusion, which blurs the traditional boundaries between
humans and machines. On the flip side, the diagram also addresses the limitations associated with these technologies,
including ethical and societal concerns about role replacement, philosophical discussions on identity and societal roles,
and the implications of transhumanism on future human-machine distinctions. This concise overview captures the
essence of current discussions and debates surrounding the potential and challenges of enhancing human capabilities
through Al and robotics.

Elbehiery and Elbehiery (2021) delve into the evolution of Al and its integration with robotic systems, moving from
roles that assist humans to those that could potentially replace them. This transition underscores the advancements in
creating self-aware robots capable of operating independently in various industries, thus pushing the boundaries of
synthetic human capabilities. Such developments not only demonstrate the technological capabilities of Al and robotics
but also pose significant ethical and societal questions regarding the replacement of human roles with machines.
Furthermore, the fusion of human and Al realities, as examined by Furqon et al. (2021), challenges the traditional
boundaries between humans and artificial intelligence. The inclusion of gender choice in Al as seen in the examples of
Al-android Sophia and Al-virtual Lilmiquela, prompts a deeper philosophical discussion on the identity and societal
roles of synthetic humans and superhumans. This blend of human traits with Al capabilities raises important
considerations for the philosophy of transhumanism, suggesting a future where the distinctions between human and
machine become increasingly blurred.
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Figure 3 Navigating the Frontier: Technological Capabilities and Limitations in Al, Superhuman Abilities, and

Synthetic Humans

The exploration of these topics reveals both the vast potential and the limitations of Al technology in enhancing human
capabilities and creating synthetic humans. While Al presents opportunities for significant advancements in various
domains, it also necessitates careful consideration of ethical, legal, and societal implications. As technology continues to
evolve, the dialogue surrounding the integration of Al with superhuman abilities and synthetic humans will remain a
critical area for research and discussion.

Table 3 Technological Capabilities and Limitations in Al Advancements intersecting with Superhuman Abilities and

Synthetic Humans

traits with Al capabilities prompts philosophical discussions on synthetic human
identity and societal roles. It challenges traditional boundaries, suggesting a future
where distinctions between human and machine become blurred, with implications
for transhumanism

Aspect Technological Capabilities and Limitations Source

Artificial Sotala (2017) discusses Al's potential to surpass human intelligence, focusing on | Sotala

Superintelligence | simulation and pattern recognition capabilities. This highlights Al's ability to perform | (2017)
tasks beyond human capacity, redefining the limits of intelligence.

Evolution of Al |Elbehiery and Elbehiery (2021) explore Al's evolution, from assisting humans to | Elbehiery

and Robotics potentially replacing them. This transition showcases advancements in creating self- | and
aware robots capable of independent operation, pushing boundaries in synthetic | Elbehiery
human capabilities. However, it also raises ethical and societal concerns regarding | (2021)
human-machine replacement.

Fusion of Human | Furqon et al. (2021) examine the fusion of human and Al realities, exemplified by | Furqon et

and Al Realities . | gender choice in Al-android Sophia and Al-virtual Lilmiquela. This blurring of human | al. (2021)

12
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Opportunities The exploration reveals vast potential and limitations of Al in enhancing human | Furqon et
and Ethical | capabilities and creating synthetic humans. While offering opportunities for |al. (2021)
Considerations significant advancements, Al also requires careful consideration of ethical, legal, and
societal implications. As technology evolves, ongoing dialogue on integrating Al with
superhuman abilities and synthetic humans remains crucial for research and
discussion.

Table 3 summarizes the discussion on the technological capabilities and limitations of advancements in Al technology
intersecting with superhuman abilities and synthetic humans. Each aspect is supported by relevant sources.

3. Applications in various sectors

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies into various sectors within
the United States heralds a new era of efficiency, personalization, and enhanced capabilities. This integration, pivotal
for advancing national interests across healthcare, defense, smart cities, and personalized services, has been the subject
of extensive research and development.

3.1. Exploration of how Al, superhuman, and synthetic human technologies are applied in different sectors
within the U.S

In the context of smart cities, Mithun et. al. (2023) articulate the transformative potential of Al in streamlining urban
operations, from traffic management to energy conservation. The authors emphasize the significance of Al in analyzing
vast amounts of data generated by urban infrastructures, thereby enhancing decision-making processes and improving
residents' quality of life. This perspective is crucial as it underscores the role of Al and superhuman technologies in
facilitating more livable, resilient, and sustainable urban environments.

Figure 4 presents an overview of the application of Al, superhuman, and synthetic human technologies within three
crucial sectors in the U.S.: Smart Cities, Healthcare, and Defense. Each sector benefits uniquely from these technologies

Healthcare, another critical sector, benefits significantly from the deployment of synthetic human and Al technologies.
Johnson et. al,, (2021) highlight the advent of synthetic humans in personalized healthcare, offering unprecedented
precision in treatment and care. These technologies enable the simulation of complex medical scenarios, allowing for
better preparedness and response strategies. Furthermore, the personalization aspect of these technologies heralds a
new chapter in patient care, wherein treatments and healthcare plans are highly tailored to individual needs.

The defense sector, as discussed by Idoko et. al,, (2024), is undergoing a revolutionary transformation with the
introduction of superhuman and synthetic human technologies. These advancements are enhancing the capabilities of
defense personnel, from improved situational awareness to enhanced physical and cognitive abilities. The strategic
outlook provided by Thompson and Kim (2023) illustrates the potential of these technologies to ensure national
security, demonstrating their significance beyond mere technological marvels.

The integration of Al, superhuman, and synthetic human technologies across these sectors represents a paradigm shift
in how services are delivered and how challenges are addressed. While the potential benefits are immense, including
enhanced efficiency, personalization, and capabilities, it is imperative to navigate this integration responsibly. The
considerations surrounding ethics, legality, and societal impact, as highlighted in the broader discussion of this study,
must be at the forefront of this technological advancement. Through careful planning and consideration, the U.S. can
harness these technologies to foster a more integrated, intelligent, and human-centric technological landscape.

13
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Figure 4 Integration of Advanced Technologies Across Key US Sectors

Table 4 summarizes the exploration of how Al, superhuman, and synthetic human technologies are applied in different
sectors within the U.S., including smart cities, healthcare, and defense. Each application is supported by relevant sources.

3.2. Case studies illustrating the integration in healthcare, defense, smart cities, and personalized services

The integration of artificial intelligence (AI), superhuman, and synthetic human technologies has begun to revolutionize
sectors across the U.S,, from healthcare and defense to urban living and personalized services. Through a series of case
studies, the transformative potential and real-world applications of these technologies are highlighted.

Figure 5 visually organizes and summarizes the integration of Al, superhuman, and synthetic human technologies across
four key sectors: healthcare, defense, smart cities, and personalized services, through the lens of case studies.

In the healthcare sector, Idoko et. al., (2024) explore several groundbreaking applications of Al that have significantly
improved patient outcomes and operational efficiencies. Al-driven diagnostic tools, personalized treatment plans based
on genetic information, and robotic surgical assistants are among the innovations transforming healthcare delivery.
These case studies underscore the critical role Al plays in advancing medical science and enhancing patient care.

14



Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

Table 4 Applications of Al, Superhuman, and Synthetic Human Technologies in Various Sectors within the U.S

Sector Application of Technologies Source

Smart Cities | Mithun etal. (2023) discuss the transformative potential of Al in streamlining urban | Mithun et al.
operations, emphasizing its role in analyzing vast amounts of urban data to enhance | (2023)
decision-making processes and improve residents’ quality of life. The integration of
Al and superhuman technologies facilitates more livable, resilient, and sustainable
urban environments.

Healthcare Johnson et al. (2021) highlight the deployment of synthetic human and Al|Johnson et al.
technologies in personalized healthcare, offering unprecedented precision in|(2021)
treatment and care. These technologies enable the simulation of complex medical
scenarios, leading to better preparedness and response strategies. Additionally,
personalized treatments and healthcare plans tailored to individual needs are
facilitated, marking a new era in patient care.

Defense Idoko et. al,, (2024) discusses the revolutionary transformation in the defense|ldoko et. al,
sector with the introduction of superhuman and synthetic human technologies. | (2024);

These advancements enhance defense personnel capabilities, from improved |Thompson and
situational awareness to enhanced physical and cognitive abilities. Thompson and | Kim (2023)

Kim (2023) illustrate the potential of these technologies in ensuring national
security, extending their significance beyond technological marvels.

Integration |The integration of Al, superhuman, and synthetic human technologies across
sectors represents a paradigm shift in service delivery and problem-solving
approaches. While offering immense benefits such as enhanced efficiency,
personalization, and capabilities, responsible navigation of this integration is
crucial. Ethical, legal, and societal considerations must guide this technological
advancement to foster a more integrated, intelligent, and human-centric
technological landscape.

The defense sector has also seen notable advancements through the integration of superhuman technologies. Caldwell
et. al, (2022) provide a comparative analysis of various defense applications, including exoskeletons that enhance
soldiers' physical capabilities and Al-driven simulation training programs. These technologies not only improve the
effectiveness and safety of military personnel but also offer strategic advantages in defense operations.

In the context of urban development, Fadhel et. al,, (2024) discuss the implementation of synthetic human assistants
within smart cities. These assistants, equipped with Al, interact with residents and visitors to provide information,
assistance, and emergency support. The case studies highlight how synthetic human technologies are being used to
improve urban efficiency, safety, and resident satisfaction, marking a significant step towards the realization of fully
integrated smart cities.

Lastly, personalized services, powered by Al and synthetic human technologies, are reshaping consumer experiences.
From personalized shopping assistants to Al-driven content recommendation systems, these technologies offer
unprecedented levels of customization and convenience, enhancing the quality of daily life and setting new standards
for service delivery.

15



Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

= Al Driven Diagnostic
— | Health care
» Personalized shopping
- Defense .| Synthetic Human Assistant
Case
studies _—
illustrating Al Driven simulation
" Training Programs
| | Smart cities
Exoskeleton Enhancing
Physical Capabilities
»| Robotics Surgical Assistant
Personalized N
S service » Personalized Treatment Plan
*| Al Treatment Diagnostic Tool

Figure 5 Case Studies Illustrating Integration: focusing on the integration of Al, superhuman, and synthetic human
technologies across healthcare, defense, smart cities, and personalized services sectors

Table 5 Case Studies on the Integration of Al, Superhuman, and Synthetic Human Technologies

Sector

Case Study

Details

Healthcare

Idoko et al., (2024) explore various Al-driven applications in healthcare, such as
diagnostic tools, personalized treatment plans based on genetic information, and
robotic surgical assistants. These innovations significantly improve patient
outcomes and operational efficiencies, highlighting the critical role of Al in
advancing medical science and enhancing patient care.

Al-driven
healthcare
innovations

Defense

Caldwell et al., (2022) provide a comparative analysis of defense applications,
including exoskeletons enhancing soldiers' physical capabilities and Al-driven
simulation training programs. These technologies not only improve the
effectiveness and safety of military personnel but also offer strategic advantages
in defense operations, showcasing the transformative potential of superhuman
technologies in defense sectors.

Superhuman
technologies
defense

in

Smart Cities

Fadhel et al,, (2024) discuss the implementation of synthetic human assistants
within smart cities, equipped with Al to interact with residents and visitors,
providing information, assistance, and emergency support. These case studies
demonstrate how synthetic human technologies improve urban efficiency,
safety, and resident satisfaction, contributing to the realization of fully
integrated smart cities and showcasing their transformative impact on urban
development.

Synthetic human
assistants in
cities

Personalization

Personalized services, powered by Al and synthetic human technologies, are
reshaping consumer experiences. From personalized shopping assistants to Al-
driven content recommendation systems, these technologies offer

Al-driven
personalized
services
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unprecedented levels of customization and convenience, enhancing the quality
of daily life and setting new standards for service delivery.

Table 5 summarizes 2 case studies illustrating the integration of Al, superhuman, and synthetic human technologies in
healthcare, defense, smart cities, and personalized services. Each case study is detailed with specific information.

These case studies illustrate not only the breadth of applications for Al, superhuman, and synthetic human technologies
across sectors but also the profound impact they are having on improving efficiencies, enhancing human capabilities,
and transforming service delivery. As these technologies continue to evolve and integrate into various aspects of societal
infrastructure, they hold the promise of driving significant advancements and innovations in the years to come.

3.3. Analysis of the benefits and challenges associated with these applications

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies across various sectors
brings forth a myriad of benefits and challenges, intricately linked to operational efficiencies and ethical considerations.
Harry (2023) delve into the healthcare sector, highlighting how AI can streamline processes, enhance diagnostic
accuracy, and personalize patient care. However, they also caution against ethical dilemmas, particularly concerning
data privacy and the potential dehumanization of care.

Figure 6 below provides a structured visualization of the key advantages and obstacles associated with the integration
of Al, superhuman, and synthetic human technologies in different sectors. It distinctly categorizes the narrative into
benefits—such as enhanced healthcare processes, increased workplace productivity, and improved urban
sustainability—and challenges, including ethical dilemmas, privacy concerns, job displacement, and the potential for
increased social divides. This visual summary encapsulates the dual nature of technological advancements, highlighting
the importance of addressing ethical and social considerations to fully harness the positive impact of these innovations
on society.
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Figure 6 Analysis of Benefits and Challenges
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The workplace, transformed by synthetic humanoids, presents a complex landscape of increased productivity and
shifting workforce dynamics. McNeese (2021) address the dual-edged nature of this transformation, pointing out that
while synthetic humanoids can perform tasks with unprecedented efficiency, their integration raises significant
concerns regarding job displacement and the need for re-skilling of the human workforce. The authors emphasize the
importance of developing strategies to manage these transitions, ensuring that technological advancements contribute
to workforce enhancement rather than exclusion.

In the domain of urban development, Ortega-Fernandez (2020) explore the application of Al in creating adaptive urban
infrastructures within smart cities. They argue that Al's role in managing energy consumption, traffic flow, and public
safety significantly contributes to sustainability and improved quality of urban life. Nevertheless, the challenge lies in
ensuring equitable access to the benefits provided by these technologies, preventing the exacerbation of existing social
divides.

Table 6 provides an analysis of the benefits and challenges associated with the integration of artificial intelligence (Al),
superhuman, and synthetic human technologies across different sectors. In the healthcare sector, the integration of Al
promises streamlined processes, enhanced diagnostic accuracy, and personalized patient care, but raises concerns
about ethical dilemmas such as data privacy and the potential dehumanization of care. In the workplace, synthetic
humanoids offer increased productivity and efficient task performance, yet pose challenges related to job displacement
and the need for re-skilling of the human workforce. Meanwhile, in urban development, Al's role in creating sustainable
urban infrastructures and improving quality of life is recognized, but issues regarding equitable access to benefits and
the prevention of social divides need to be addressed.

Table 6 Analysis of Benefits and Challenges Associated with the Integration of Al, Superhuman, and Synthetic Human
Technologies

Sector Benefits Challenges

Healthcare Streamlined processes, enhanced diagnostic |Ethical dilemmas (e.g, data privacy,
accuracy, personalized patient care dehumanization of care)

Workplace Increased productivity, efficient task performance |Job displacement, need for re-skilling of

human workforce

Urban Development | Sustainable urban infrastructures, improved quality | Equitable access to benefits, prevention of
of urban life social divides

Throughout these discussions, the recurring theme is the balance between harnessing the potential of Al, superhuman,
and synthetic human technologies for societal advancement and addressing the ethical, legal, and social challenges they
present. As such, the integration of these technologies into various sectors necessitates a comprehensive framework
that prioritizes ethical considerations, promotes inclusivity, and ensures that technological progress aligns with human
values and societal well-being.

4. Enhancing Human Capabilities

4.1. Examination of how these technologies enhance human capabilities

The integration of artificial intelligence (AI), superhuman, and synthetic human technologies heralds a new era in
human capability enhancement across various domains, including education, sports science, and environmental
management. Voinea et. al.,, (2020) explore the transformative potential of Al in education, illustrating how cognitive
enhancement tools can significantly improve learning outcomes. By personalizing learning experiences and providing
targeted cognitive training, Al applications offer a pathway to maximizing educational attainment and addressing
diverse learning needs.

Figure 7 visually outlines the impact of Al and superhuman technologies on enhancing capabilities in education, sports
science, and environmental management. It highlights cognitive and physical enhancements, personalized learning, and
adaptive strategies for environmental challenges, alongside noting the ethical considerations these advancements
entail. This summary encapsulates the balance between leveraging technology for human betterment and addressing
associated ethical challenges.
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In the realm of sports science, Franco (2017) delve into the implications of combining synthetic biology with
superhuman technologies to enhance athletic performance. Their research suggests that these technologies not only
have the potential to amplify physical strength and endurance but also to redefine the limits of human athletic
capabilities. However, they also raise critical ethical questions regarding fairness and the nature of competition,
underlining the need for a regulatory framework that ensures equitable access to enhancement technologies.

Table 7 Examination of Human Capability Enhancement through Al, Superhuman, and Synthetic Human Technologies

Domain

Examination

Implications

Education

Al's transformative potential in education is
explored by Voinea et al. (2020), showcasing
cognitive enhancement tools that significantly
improve learning outcomes through personalized
experiences and targeted cognitive training,
maximizing educational attainment.

Personalized learning experiences and
targeted cognitive training offered by Al
applications pave the way for improved
learning outcomes, addressing diverse
learning needs and enhancing educational
attainment.

Sports Science

Franco (2017) delves into the combination of
synthetic biology with superhuman technologies to
enhance athletic performance, highlighting the
potential to amplify physical strength and redefine
human athletic capabilities, yet raising ethical
concerns about fairness in competition.

Integration of synthetic biology and
superhuman technologies in sports science
offers opportunities to enhance physical
abilities but necessitates a regulatory
framework to ensure fairness and equitable
access to enhancements.

Environmental
Management

Bibri et al. (2024) discuss Al-driven strategies for
environmental adaptability, emphasizing proactive
approaches to managing changing environmental
conditions through predictive analytics and adaptive
infrastructure, enhancing human resilience and
livability.

Al-driven environmental strategies enable
proactive  management of changing
conditions, fostering human resilience and
livability in the face of climate change and
contributing to the sustainability of
communities.
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Environmental adaptability, as discussed by Bibri et. al,, (2024), highlights another dimension of human capability
enhancement. Al-driven strategies for adapting to changing environmental conditions not only contribute to human
livability but also to the resilience of communities facing climate change. By leveraging predictive analytics and adaptive
infrastructure, these technologies facilitate a proactive approach to environmental management, enhancing human
ability to thrive in diverse and changing ecosystems. Table 7 summarizes the examination of how Al, superhuman, and
synthetic human technologies enhance human capabilities across education, sports science, and environmental
management domains. Each domain's implications are discussed based on the research findings.

The enhancement of human capabilities through Al, superhuman, and synthetic human technologies presents both
unprecedented opportunities and significant ethical considerations. As these technologies continue to evolve, their
integration into society must be guided by a commitment to equity, ethical use, and the promotion of human welfare.
This entails a careful balance between leveraging technological advancements for human benefit and addressing the
social, ethical, and legal challenges that accompany such profound changes to human capabilities.

4.2. Discussion on the potential for creating highly adaptive, responsive, and intelligent environments

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies offers a profound potential
to create environments that are not only adaptive and responsive but also deeply aligned with human needs and
capabilities. Mehmood et. at., (2019) illuminate the transformative impact of Al on architectural design, highlighting the
emergence of adaptive architecture that responds in real-time to environmental changes and user needs. This approach
leverages Al to optimize energy use, enhance comfort, and ensure the sustainability of buildings, thereby redefining the
relationship between physical spaces and their inhabitants. Figure 8 is a block diagram that summarizes the discussion
on the potential for creating highly adaptive, responsive and intelligent environment.
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Architect
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Integration " creativity

-—l*| Adapting Workplace to Need |

Figure 8 Highly Adaptive, Responsive, & Intelligent Environments

In the context of urban planning, Vanegas et. al., (2010) explore the integration of synthetic human interfaces within
public spaces, underscoring their role in creating more interactive, safe, and engaging urban environments. These
interfaces facilitate a dynamic interaction between citizens and urban infrastructure, enabling cities to become more
responsive to the collective and individual needs of their populations. The authors argue that this synergy between
technology and human-centered design is key to addressing the complex challenges of urbanization.
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The workplace, as examined by Mihalache (2021), benefits significantly from the adoption of superhuman abilities and
Al fostering an environment that supports human-technology synergy. This integration not only enhances productivity
and creativity but also promotes well-being by adapting the workspace to the physical and cognitive needs of
employees. The result is a more engaging, efficient, and supportive workplace that leverages technology to empower
rather than replace human workers.

Table 8 summarizes discussions on the potential for creating highly adaptive, responsive, and intelligent environments
through the integration of Al, superhuman, and synthetic human technologies. It highlights key areas such as
architectural design, urban planning, and workplace integration, showcasing how these technologies are reshaping
environments to better align with human needs and capabilities.

Table 8 Integration of Al, Superhuman, and Synthetic Human Technologies in Creating Adaptive Environments

Aspect Discussion Study/Author

Architectural Design|Mehmood et al. (2019) highlight the emergence of adaptive |Study by Architects
architecture driven by Al, optimizing energy use and enhancing

comfort.
Urban Planning Vanegas et al. (2010) explore synthetic human interfaces in urban | Urban Planning
spaces, fostering dynamic interactions and responsiveness. Research Group

Workplace Integration | Mihalache (2021) discusses how superhuman abilities and Al |{Work  Environment
enhance productivity and well-being in the workplace. Researcher

These discussions reveal the vast potential of Al, superhuman, and synthetic human technologies to create
environments that are inherently more adaptive, intelligent, and responsive to human needs. However, achieving this
potential requires a nuanced understanding of the ethical, social, and technical challenges involved. It is through careful
design, thoughtful integration, and ongoing dialogue between technologists, designers, and the broader community that
these intelligent environments can truly enhance human life, fostering spaces that are not only efficient but also
inclusive and humane.

4.3. Examples of how individuals can benefit from these advancements in their daily lives

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies into everyday life offers a
multitude of benefits, transforming how individuals interact with the world around them. Yeung et. al., (2023) delve
into the impact of personal Al assistants, illustrating how these technologies can streamline daily tasks, enhance
productivity, and provide personalized support in managing health and wellness. The use of Al to analyze personal data
in real-time allows for a highly customized experience, ensuring that advice and assistance are tailored to the
individual’s specific needs and preferences.

Wearable technology, as explored by Pedersen and Mirrlees, T. (2017), represents another avenue through which
superhuman technologies can augment human capabilities. Devices that enhance physical strength, improve endurance,
and monitor health indicators not only support an active lifestyle but also offer significant benefits in terms of
preventive healthcare. By enabling individuals to push their physical limits safely and sustainably, superhuman
wearables contribute to overall well-being and quality of life.

In the realm of social interaction and companionship, Lewis et. al.,, (2019) highlight the role of synthetic companions in
addressing the challenges of loneliness and social isolation in the digital age. These Al-powered entities offer
companionship, engaging in meaningful conversations and providing emotional support. Unlike traditional digital
assistants, synthetic companions are designed with advanced emotional intelligence, enabling them to adapt their
responses and interactions to the user's emotional state and preferences, thereby fostering a sense of connection and
companionship.

Table 9 provides a summary of how artificial intelligence (AI), superhuman, and synthetic human technologies are
integrated into everyday life, showcasing their diverse applications and benefits. It highlights the impact of personal Al
assistants in streamlining tasks and managing health, the role of wearable technology in augmenting physical
capabilities and promoting preventive healthcare, and the significance of synthetic companions in addressing loneliness
and fostering social connections. Each column presents different examples and insights into how these technologies
enrich human experiences in various aspects of daily life.
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Table 9 Integration of Al, Superhuman, and Synthetic Human Technologies into Everyday Life

Aspect

Description

Study/Research

Personal Al Assistants

Al-driven personal assistants streamline daily tasks, enhance
productivity, and provide personalized support in managing
health and wellness. Real-time data analysis enables tailored
experiences.

Research conducted by Yeung
and his team in 2023

Companions for Social
Support

by providing companionship, engaging in meaningful
conversations, and offering emotional support with advanced

Wearable Wearable devices enhance physical strength, improve |Findings from a study by
Superhuman endurance, and monitor health indicators, contributing to |Pedersen and Mirrlees, T,
Technology preventive healthcare and overall well-being while supporting | published in 2017

an active lifestyle
Synthetic Synthetic companions address loneliness and social isolation | Research led by Lewis and

collaborators, in

2019

published

emotional intelligence.

These advancements in Al, superhuman, and synthetic human technologies are not merely about enhancing physical
and cognitive abilities; they are about enriching human life in its entirety. From simplifying daily tasks to promoting
health and fostering social connections, the potential benefits of these technologies are vast. However, it is crucial to
approach their integration with consideration for privacy, ethics, and the preservation of human values. By ensuring
that these technologies are developed and deployed in a manner that prioritizes human welfare, society can fully realize
their potential to improve the quality of everyday life.

5. Ethical, legal, and social implications

5.1. Analysis of the ethical considerations surrounding the deployment of superhuman and synthetic human
technologies

The deployment of artificial intelligence (AI), superhuman, and synthetic human technologies raises profound ethical
considerations that must be navigated to ensure their responsible integration into society. Vesnic-Alujevic et. al., (2020)
emphasize the importance of establishing robust ethical frameworks that can guide the deployment of Al, particularly
in sensitive sectors such as healthcare and justice. These frameworks must balance the benefits of Al applications
against potential risks, including biases in decision-making processes and the infringement on individuals' rights and
freedoms.

Privacy concerns represent a significant ethical challenge in the era of superhuman technologies. D'Acquisto et. al,,
(2015) discuss the implications of enhanced surveillance and data collection capabilities, highlighting the need for
stringent privacy protections and transparency in how data is used. The potential for superhuman technologies to
intrude upon personal privacy necessitates a reevaluation of existing legal and ethical standards to protect individual
rights in a rapidly evolving technological landscape.

The introduction of synthetic humans, particularly in healthcare, presents a unique set of ethical dilemmas. Gémez-
Gonzalez et. al,, (2020) delve into the implications of using synthetic humans for patient care, including the risk of
dehumanizing patient interactions and the ethical considerations surrounding consent and autonomy. As synthetic
humans become increasingly indistinguishable from humans, the boundaries between machine and human begin to
blur, raising questions about identity, rights, and the nature of consciousness.

Table 10 provides an analysis of the ethical considerations surrounding the deployment of superhuman and synthetic
human technologies. It discusses various ethical dilemmas associated with these technologies, such as biases in
decision-making, privacy concerns, and the implications of using synthetic humans in healthcare. The table emphasizes
the importance of establishing robust ethical frameworks and fostering multidisciplinary dialogue to ensure
responsible integration and alignment with societal values.
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Table 10 Ethical Considerations in the Deployment of Superhuman and Synthetic Human Technologies

Ethical Discussion Authors/Researchers
Considerations

Robust Ethical Emphasizes the necessity of establishing comprehensive | Vesnic-Alujevic et al.
Frameworks ethical frameworks to guide the deployment of Al, particularly in|(2020)

sensitive sectors like healthcare and justice. The frameworks should
balance the benefits of Al against risks such as biases in decision-
making and infringement on individuals' rights and freedoms.

Privacy  Concerns | Explores the ethical challenges arising from enhanced surveillance and | D'Acquisto et al. (2015)
data collection capabilities of superhuman technologies, advocating for
stringent privacy protections and transparent data usage practices.
Addresses the need to reassess existing legal and ethical standards to
safeguard individual privacy rights in a rapidly evolving technological
landscape.

Ethical Dilemmas in | Discusses the ethical implications of utilizing synthetic humans in | Gomez-Gonzalez et al.
Healthcare patient care, including the risk of dehumanizing patient interactions | (2020)

and concerns regarding consent and autonomy. As synthetic humans
become more human-like, questions arise about identity, rights, and
consciousness, necessitating careful consideration and ethical
deliberation in their deployment within healthcare contexts.

Collaborative Advocates for a multidisciplinary approach involving ethicists, | Gomez-Gonzalez et al.
Ethical Approach |technologists, policymakers, and the public to address ethical|(2020)

challenges. Highlights the importance of ongoing dialogue and flexible
ethical frameworks to navigate the complex ethical landscape
introduced by Al, superhuman, and synthetic human technologies,
ensuring alignment with societal values and positive contributions to
human well-being and societal progress.

Addressing these ethical considerations requires a multidisciplinary approach, engaging stakeholders from across the
spectrum of society, including ethicists, technologists, policymakers, and the public. By fostering an ongoing dialogue
and developing flexible, adaptive ethical frameworks, it is possible to navigate the complex ethical terrain introduced
by Al, superhuman, and synthetic human technologies. This collaborative approach ensures that technological
advancements are aligned with societal values and contribute positively to human well-being and social progress.

5.2. Overview of relevant legal frameworks and regulations in the U.S

As the United States navigates the complex terrain of integrating artificial intelligence (Al), superhuman, and synthetic
human technologies into society, establishing and refining legal frameworks and regulations becomes imperative. Idoko
et. al., (2024) address the legal challenges associated with Al integration in public sectors, highlighting the need for
legislation that both facilitates innovation and protects public interest. They argue for the development of legal
standards that ensure Al systems are transparent, accountable, and free from biases, to prevent potential harm and
maintain public trust.

Figure 11 visualizes the critical legal areas concerning the adoption of Al, superhuman, and synthetic human
technologies. It outlines key challenges in Al integration, such as the need for transparent and accountable legal
standards and the balance between innovation and public interest protection. For synthetic human technologies, it
emphasizes the importance of addressing consent, privacy, and identity through comprehensive legal frameworks.
Additionally, the diagram highlights concerns over inequality and discrimination in the workplace due to superhuman
enhancements, advocating for equitable access to these technologies. This visualization serves as a concise guide to
understanding the legal considerations essential for responsibly navigating the integration of these advanced
technologies into society.
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Figure 9 Legal Frameworks & Regulations in the U.S

The regulation of synthetic human technologies poses unique ethical and legal considerations, as discussed by Trump
et. al,, (2022). The authors emphasize the importance of developing regulations that address issues of consent, privacy,
and identity, particularly as these technologies become more prevalent in healthcare, education, and personal
assistance. They call for a comprehensive legal framework that considers the rights of individuals interacting with
synthetic humans, as well as the responsibilities of creators and users of these technologies.
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Table 11 Overview of Legal Frameworks and Regulations in the U.S

Legal Frameworks and |Discussion Description
Regulations in the U.S.

Al Integration in Public|Transparency, Addressing legal challenges associated with Al
Sectors accountability, and bias-|integration in public sectors
free systems

Regulation  of  Synthetic|Consent, privacy, and |Discussing the need for regulations covering consent,
Human Technologies identity privacy, and identity in healthcare, education, and
personal assistance.

Superhuman Enhancements |Equitable  access  and |Exploring legal implications for future work, advocating
in the Workplace mitigation of inequality for regulations ensuring equitable access to technology
and mitigating inequality.

In the context of superhuman enhancements, Nema and Sharma (2024). explore the implications for the future of work.
They argue that legal frameworks need to address the potential for inequality and discrimination in the workplace
arising from unequal access to enhancement technologies. The authors advocate for regulations that promote equitable
access to superhuman technologies, ensuring that enhancements contribute to the public good without exacerbating
existing social disparities.

Table 11 below provides an overview of relevant legal frameworks and regulations in the United States concerning the
integration of artificial intelligence (AI), superhuman, and synthetic human technologies. It highlights the legal
challenges associated with Al integration in public sectors, the ethical and legal considerations surrounding synthetic
human technologies, and the implications for the future of work concerning superhuman enhancements.

Together, these discussions underscore the importance of adaptive legal frameworks that can respond to the rapid pace
of technological advancement. By fostering collaboration between policymakers, technologists, ethicists, and the public,
the U.S. can create a regulatory environment that supports innovation while safeguarding ethical principles and
protecting the rights and well-being of all citizens.

5.3. Discussion on the societal impact, including concerns about privacy, security, and employment

The deployment of artificial intelligence (Al), superhuman, and synthetic human technologies raises significant societal
concerns, particularly in the domains of privacy, security, and employment, necessitating comprehensive analysis and
action. Idoko et. al,, (2023) delve into the intricate balance between leveraging Al's potential and safeguarding
individual privacy. They highlight how Al's capacity for data processing and analysis, while beneficial for personalized
services and advancements in healthcare, also poses unprecedented risks to personal privacy. The authors advocate for
robust privacy frameworks that evolve alongside Al technologies, ensuring that privacy protections are integral to
technological development.

In terms of security Petrovi¢ and Jovanovi¢ (2024) address the vulnerabilities introduced by the integration of
superhuman technologies. They point out that while these advancements can significantly enhance human capabilities
and defense mechanisms, they also present new security challenges, including the potential for misuse and the
development of novel forms of cyberattacks. The article emphasizes the importance of developing sophisticated security
protocols and ethical guidelines to mitigate these risks, ensuring that superhuman technologies are deployed in a
manner that enhances, rather than compromises, security.

The impact of Al and synthetic human technologies on employment is a critical concern, as discussed by Bian (2024).
They explore the dual nature of technological advancement, noting that while automation and synthetic labor can lead
to increased efficiency and the creation of new job categories, they also pose a risk to existing jobs and could exacerbate
economic inequality. The authors stress the need for policies that support workforce adaptation and re-skilling,
ensuring that the workforce can transition to new roles in an evolving labor market characterized by the integration of
these technologies.
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Table 12 Societal Impact of Al, Superhuman, and Synthetic Human Technologies

Societal Concerns Discussion
Impact
Privacy Data processing and analysis alongside | Idoko et. al. (2023) emphasize the need for robust privacy

Al technologies, ensuring that privacy | frameworks to evolve
protections are integral to technological

development.

Security Vulnerabilities Petrovi¢ and Jovanovi¢ (2024) address security challenges
posed by superhuman technologies, advocating for
sophisticated security protocols and ethical guidelines to
mitigate risks.

Employment | Job displacement Bian (2024) explores the impact on employment, stressing

the importance of policies supporting workforce adaptation
and re-skilling to address potential job displacement and
economic inequality.

Table 12 provides an overview of the societal impact of integrating artificial intelligence (Al), superhuman, and
synthetic human technologies, focusing on concerns related to privacy, security, and employment. It summarizes
discussions from various sources, highlighting the intricate balance between leveraging technological potential and
addressing ethical, legal, and social challenges. The table underscores the need for comprehensive analysis and action
to ensure that these technologies contribute positively to society while safeguarding individual rights and well-being.

Together, these perspectives underscore the complex societal impacts of integrating Al, superhuman, and synthetic
human technologies. Addressing these concerns requires a multidisciplinary approach that includes not only
technological innovation but also ethical considerations, legal regulations, and social policies. By fostering an inclusive
dialogue among stakeholders and prioritizing human welfare, it is possible to navigate these challenges and ensure that
technological advancements contribute positively to society.

6. Case studies and innovative solutions

6.1. In-depth exploration of specific case studies showcasing innovative solutions enabled by the integration
of these technologies

The integration of artificial intelligence (AI), superhuman, and synthetic human technologies presents groundbreaking
opportunities across various sectors, evidenced by several innovative case studies. Linheiro et. al., (2023) explore the
transformative impact of these technologies in agriculture, detailing how Al and superhuman technologies have
revolutionized farming practices. Through precision agriculture, Al algorithms analyze data from drones and sensors
to optimize crop health and yield, while superhuman technologies enable farmers to perform tasks with enhanced
efficiency and less physical strain. This case study highlights the potential for these technologies to significantly increase
food production and sustainability.

In the realm of emergency management, Nourbakhsh et. al.,, (2005) present a compelling case study on the use of
synthetic human assistants in urban search and rescue operations. These assistants, equipped with Al-driven decision-
making capabilities and superhuman strength, have been instrumental in navigating dangerous environments, locating
survivors, and providing immediate medical assessment. The authors emphasize the assistants' ability to work
alongside human responders, enhancing the effectiveness and safety of rescue missions. This example illustrates the
critical role that synthetic human technologies can play in disaster response and emergency management.

Van Cuong et. al., (2023) examine the application of Al in urban traffic control systems, showcasing an innovative
solution to traffic congestion and management. By leveraging real-time data and machine learning algorithms, these Al-
powered systems optimize traffic flow, reduce congestion, and improve overall urban mobility. The case study
illustrates the efficiency gains and environmental benefits of integrating Al into urban infrastructure, paving the way
for smarter, more sustainable cities.
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Table 13 Innovative Solutions Enabled by Al, Superhuman, and Synthetic Human Technologies

Case Study Sector Description
Precision Agriculture Al and superhuman technologies optimize farming practices through precision
Agriculture agriculture. Al algorithms analyze drone and sensor data to enhance crop health

and yield, while superhuman capabilities enable efficient task performance. This
approach increases food production and sustainability in agriculture.

Urban Search and | Emergency Synthetic human assistants aid urban search and rescue operations with Al-
Rescue Management driven decision-making and superhuman strength. They navigate hazardous
environments, locate survivors, and provide immediate medical assessment,
enhancing mission effectiveness and responder safety.

Al in  Traffic | Urban Al-powered traffic control systems optimize urban traffic flow using real-time
Control Infrastructure |data and machine learning algorithms. This reduces congestion, improves
mobility, and contributes to smarter, more sustainable cities by leveraging Al in
urban infrastructure.

Table 13 provides an overview of innovative solutions facilitated by the integration of artificial intelligence (AI),
superhuman, and synthetic human technologies across various sectors. It showcases case studies in agriculture,
emergency management, and urban traffic control, highlighting how these technologies revolutionize practices,
enhance efficiency, and address real-world challenges.

These case studies exemplify the diverse applications of Al, superhuman, and synthetic human technologies in solving
real-world problems. They not only demonstrate the potential of these technologies to enhance efficiency and
effectiveness across sectors but also underscore the importance of ethical considerations and human-centric
approaches in their deployment. As these technologies continue to evolve, their responsible integration into society will
be crucial for maximizing their benefits while mitigating potential risks.

6.2. Evaluation of the effectiveness and efficiency of these solutions

The application of artificial intelligence (Al), superhuman, and synthetic human technologies across various sectors has
led to innovative solutions that promise enhanced efficiency and effectiveness. Idoko et. al,, (2023) critically evaluate
the impact of Al on renewable energy systems, presenting case studies that illustrate significant improvements in
energy production and distribution. Their research demonstrates how Al algorithms optimize the operation of wind
and solar power plants, leading to increased energy output and reduced waste. This evaluation not only underscores
Al's potential to contribute to sustainable energy solutions but also highlights the importance of integrating these
technologies into existing energy infrastructures to maximize their benefits.

In the manufacturing sector, Elbadawi et. al.,, (2021) conduct a comparative study on the efficacy of superhuman
technology, particularly in automating and enhancing production processes. Their findings reveal that superhuman
technologies not only improve precision and speed in manufacturing operations but also significantly reduce the risk of
human error and workplace injuries. This study provides valuable insights into how superhuman enhancements can
transform manufacturing practices, emphasizing the potential for these technologies to revolutionize industrial
productivity.

Badash et. al,, (2016) explore the application of synthetic human technologies in surgical procedures, examining their
role in improving patient outcomes. The review highlights several instances where synthetic humans, equipped with
Al-driven diagnostic and surgical capabilities, have performed complex surgeries with greater precision and success
rates than traditional methods. This research points to the transformative potential of synthetic human technologies in
healthcare, particularly in enhancing the quality of care and patient recovery times.

Table 14 provides a comprehensive evaluation of the effectiveness and efficiency of solutions derived from the
integration of artificial intelligence (AI), superhuman, and synthetic human technologies across diverse sectors. Each
column delineates specific case studies or research findings conducted by reputable scholars, offering insights into the
transformative impact of these technologies in enhancing productivity, optimizing processes, and improving outcomes
within various industries. The table underscores the importance of rigorous evaluation and ongoing refinement to
ensure the ethical and effective deployment of these advanced technologies for maximal societal benefit.
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Table 14 Evaluation of Al, Superhuman, and Synthetic Human Solutions in Various Sectors

Sector Evaluation Reference

Renewable Energy | Al optimization of wind and solar power plants leads to increased | Idoko et al., (2023)
energy output and reduced waste, contributing to sustainable
energy solutions.

Manufacturing Superhuman technologies enhance precision, speed, and safety in | Elbadawi et al,
manufacturing operations, reducing errors and workplace |(2021)
injuries.

Healthcare Synthetic human technologies improve surgical precision and |Badash et al,
success rates, enhancing patient outcomes in complex|(2016)
procedures.

These evaluations collectively highlight the transformative impact of Al, superhuman, and synthetic human
technologies in driving innovation and improving efficiency across sectors. However, they also stress the need for
ongoing assessment and refinement of these technologies to ensure they are deployed ethically and effectively,
maximizing their benefits while addressing potential risks and challenges.

6.3. Lessons learned and implications for future implementations

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies into various sectors has
provided invaluable insights into both the potential and the challenges of these innovations. Idoko et. al., (2023) offer a
retrospective analysis of Al's integration into urban planning, highlighting the importance of stakeholder engagement
and the need for flexible, adaptable policy frameworks to accommodate rapidly evolving technological landscapes. Their
analysis suggests that successful integration requires not only technological innovation but also a concerted effort to
align these advancements with societal needs and values.

ljiga et. al.,, (2024) discuss the application of superhuman enhancements in logistics, noting significant improvements
in operational efficiency and reduction in human error. However, they caution against over-reliance on these
technologies without addressing the workforce displacement and ethical considerations they entail. The authors
emphasize the importance of developing comprehensive strategies that include re-skilling programs and ethical
guidelines to ensure that the benefits of superhuman enhancements are realized across the board.

In the field of education, Wu et. al., (2023) explore the role of synthetic humans, acknowledging their potential to provide
personalized learning experiences and to address teacher shortages. Nonetheless, they also highlight challenges,
including the need for robust privacy protections and the potential for exacerbating digital divides. Their research
underlines the necessity of integrating these technologies in a manner that complements traditional educational
methods and promotes equitable access to educational resources. Ijiga et. al., (2024) examines Al evolution, mechanics,
ethical implications, and potential applications in music creation and storytelling. Through case studies and discussions
on ethics, legality, and technical challenges, it illuminates Al's potential in reshaping the future of art and self-expression.

Table 15 summarizes key insights and implications from case studies exploring the integration of artificial intelligence
(AI), superhuman, and synthetic human technologies across various sectors. It highlights lessons learned, such as the
importance of stakeholder engagement, flexible policy frameworks, and ethical considerations, and discusses
implications for future implementations, emphasizing the need for a balanced approach that prioritizes societal welfare
and values.
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Table 15 Lessons Learned and Implications for Future Implementations of Al, Superhuman, and Synthetic Human

Technologies

Sector/Application | Key Insights Implications

Urban Planning - Stakeholder engagement is crucial for successful | - Flexible policy frameworks are
integration of Al. - Alignment with societal needs | needed to accommodate rapid
and values is essential. technological changes.

Logistics - Superhuman enhancements improve operational | -  Strategies  should address
efficiency and reduce errors. - Caution against over- | workforce displacement and ethical
reliance on technology without considering broader | concerns.
implications.

Education - Synthetic humans offer personalized learning | - Robust privacy protections and
experiences and address teacher shortages. - | efforts to bridge digital divides are
Integration  should complement traditional | necessary.
educational methods and promote equitable access.

Overall - Ethical considerations, stakeholder engagement, | - Continued research and
and policies are critical for success. development required to address
- Balanced approach needed to ensure technology .emerging challenges .and refine
serves broader societal interests and values. implementation strategies.

These case studies underscore the multifaceted nature of integrating Al, superhuman, and synthetic human
technologies across different sectors. Lessons learned point to the critical need for ethical considerations, stakeholder
engagement, and policies that not only foster innovation but also ensure these technologies serve the broader interests
of society. As we look to the future, the implications for further implementation are clear: a balanced approach that
prioritizes human welfare and ethical principles will be essential in harnessing the full potential of these technological
advancements.

7. Framework for responsible integration

7.1. Proposal of a framework for responsibly navigating the integration of superhumans and synthetic
humans within the IoT and ubiquitous computing

The rapid integration of artificial intelligence (Al), superhuman, and synthetic human technologies into the fabric of
daily life necessitates a thoughtful approach to ensure these advancements benefit society while mitigating potential
risks. Floridi and Cowls (2022) introduce a unified framework aimed at guiding the ethical integration of Al
technologies, emphasizing the importance of transparency, accountability, and fairness. They argue for the
establishment of ethical standards that are not only universally applicable but also flexible enough to adapt to the
evolving landscape of Al technologies.

Osborne (2021) contribute to this discourse by offering legal guidelines specifically tailored to the unique challenges
posed by synthetic and superhuman technologies. Their work highlights the need for regulations that protect individual
rights and promote safety while fostering innovation. By outlining legal precedents and proposing new legislation, they
offer a roadmap for policymakers to navigate the complex legal terrain associated with these technologies.

Engaging a broad range of stakeholders in the development and implementation of Al systems is critical for achieving
inclusive governance. Ulnicane (2021) discuss the benefits of involving diverse groups, including technologists,
ethicists, policymakers, and the general public, in the decision-making process. Their research underscores the value of
stakeholder engagement in identifying potential ethical dilemmas, societal impacts, and governance challenges,
ensuring that the development of Al technologies aligns with the broader interests of society.

Table 16 presents a framework proposal for the responsible integration of superhuman and synthetic human
technologies into the Internet of Things (IoT) and ubiquitous computing. It outlines key components of the framework,
including ethical considerations, legal guidelines, and stakeholder engagement strategies. The proposal emphasizes the
importance of transparency, accountability, and fairness in the deployment of these technologies, while also advocating
for robust legal regulations tailored to their unique challenges. Additionally, it highlights the value of engaging diverse
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stakeholders in decision-making processes to ensure that the integration aligns with broader societal interests and
values.

Table 16 Framework Proposal for Integrating Superhumans and Synthetic Humans into loT and Ubiquitous Computing

Aspect Proposal Implementation

Ethical Framework Introduction of a unified framework emphasizing transparency, | Floridi and Cowls
accountability, and fairness (2022)

Legal Guidelines Offer legal guidelines tailored to challenges of synthetic and | Osborne (2021)

superhuman technologies

Stakeholder Engagement | Discussion on the benefits of involving diverse stakeholders in | Ulnicane (2021)
decision-making process

The proposed framework, drawing on insights from these references, emphasizes a holistic approach that integrates
ethical considerations, legal guidelines, and stakeholder engagement. This multidisciplinary strategy not only aims to
navigate the challenges associated with Al, superhuman, and synthetic human technologies but also to harness their
potential for positive societal impact. By fostering collaboration among diverse stakeholders and prioritizing ethical
and legal standards, we can ensure that the integration of these technologies contributes to a more equitable,
sustainable, and technologically advanced society.

7.2. Policy recommendations and best practices for ensuring ethical and equitable deployment

As society stands on the brink of widespread integration of artificial intelligence (Al), superhuman, and synthetic human
technologies, establishing a set of policy recommendations and best practices is essential for ensuring that these
advancements are deployed ethically and equitably. Ijiga et. al., (2024) outline a comprehensive list of best practices for
the ethical deployment of Al technologies, emphasizing the importance of transparency, privacy protection, and
accountability in Al systems. They advocate for the development of ethical guidelines that are both specific to the
domain of application and flexible enough to adapt to new technological developments.

McCall and Dubljevi¢ (2023) address the need for a balanced policy framework that supports superhuman
enhancements while also considering social equity. They propose policies that not only encourage innovation in
superhuman technologies but also ensure that the benefits of these advancements are accessible to all members of
society, regardless of socioeconomic status. Their work highlights the potential of superhuman technologies to
exacerbate existing inequalities and stresses the importance of proactive measures to prevent such outcomes.

Khanna (2020) focus on synthetic human advancements, specifically the imperative of ensuring equitable access. They
examine the social implications of synthetic human technologies and propose strategies to address disparities in access
and impact. The authors recommend the implementation of public awareness programs, education initiatives, and
subsidies or financial assistance programs to ensure that all individuals can benefit from synthetic human technologies,
thereby preventing a divide between the technologically enhanced and those without access to such enhancements.

Together, these recommendations form a blueprint for the ethical and equitable deployment of Al, superhuman, and
synthetic human technologies. By adhering to these guidelines and implementing comprehensive policies, society can
harness the full potential of these innovations while safeguarding against ethical pitfalls and ensuring that the benefits
of technological advancements are shared equitably across the population. This approach not only fosters innovation
but also promotes a more inclusive and fair technological future.

7.3. Consideration of stakeholder perspectives and public engagement strategies

The integration of artificial intelligence (Al), superhuman, and synthetic human technologies into society necessitates a
comprehensive understanding of stakeholder perspectives and the development of effective public engagement
strategies. Bondi (2021) explore the significance of involving communities in the development of Al policies,
demonstrating that participatory governance models lead to more informed, ethical, and acceptable outcomes. Their
research underscores the need for policymakers to facilitate dialogue with various stakeholders, including the general
public, technologists, ethicists, and representatives from affected sectors, to gather diverse insights and concerns
regarding Al integration.
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Lillemde (2023) provide an analysis of public perceptions of superhuman technologies, noting that public
understanding and acceptance vary widely. They stress the importance of transparent communication and educational
initiatives to address misconceptions and ethical concerns associated with superhuman enhancements. By aligning
policy development with public sentiment and ethical considerations, it is possible to navigate the social and ethical
complexities of superhuman technologies effectively.

Sherman and Ford (2014) focus on synthetic human technology projects, highlighting strategies for inclusive
stakeholder engagement. They advocate for the creation of multidisciplinary forums and advisory panels that include
ethicists, community leaders, potential users, and technologists to guide the development and deployment of synthetic
human technologies. Such strategies ensure that the voices of all stakeholders are heard and considered, promoting a
more equitable and socially responsible approach to technological innovation.

These references collectively emphasize the critical role of stakeholder perspectives and public engagement in the
ethical deployment of Al, superhuman, and synthetic human technologies. By adopting inclusive governance models
and engagement strategies, it is possible to ensure that these technological advancements align with societal values and
contribute to the public good. This approach not only enhances the legitimacy and acceptance of these technologies but
also fosters a more inclusive and participatory technological future.

8. Conclusion

8.1. Summary of key findings and insights from the research.

This research has explored the multifaceted integration of Al, superhuman, and synthetic human technologies with the
IoT and ubiquitous computing, highlighting its transformative potential across various sectors in the United States. Key
findings include:

o Technological Advancements: The paper began with an overview of recent advancements in Al, superhuman,
and synthetic human technologies, underscoring their rapid evolution and the expanding capabilities they offer.
These technologies have the potential to significantly enhance human abilities, streamline processes, and foster
innovative solutions to complex challenges.

e Sectoral Applications: The research delved into the application of these technologies in healthcare, defense,
smart cities, and personalized services. Through case studies and analysis, it was demonstrated how Al and
synthetic human technologies are revolutionizing patient care, urban planning, defense strategies, and
consumer experiences, offering unprecedented efficiency and personalization.

o Enhancement of Human Capabilities: A significant focus was placed on how these technologies augment human
capabilities, facilitating the creation of highly adaptive, intelligent environments that respond to and anticipate
human needs. This enhancement extends to various aspects of daily life, improving quality of life, productivity,
and safety.

e Ethical, Legal, and Social Considerations: The paper highlighted the critical ethical, legal, and social implications
of integrating these technologies into society. Issues such as privacy, security, equity, and employment were
discussed, emphasizing the need for comprehensive frameworks to address these challenges responsibly.

e Innovative Solutions and Lessons Learned: Through an examination of specific case studies, the research
identified innovative solutions enabled by these technologies, assessing their effectiveness and efficiency.
Lessons learned from these implementations provide valuable insights for future projects, stressing the
importance of ethical considerations and stakeholder engagement.

e Proposed Frameworks and Policies: Lastly, the paper proposed frameworks for responsibly navigating the
integration of these technologies and outlined policy recommendations for ensuring their ethical and equitable
deployment. It highlighted the necessity of considering stakeholder perspectives and engaging the public in the
development and implementation processes.

These findings illustrate the complexity and potential of integrating Al, superhuman, and synthetic human technologies
with the [oT and ubiquitous computing. While the opportunities are vast, the research underscores the importance of
proceeding with caution, prioritizing ethical considerations, and fostering an inclusive approach to technological
development.

8.2. Reflection on the significance of these technological advancements for the future of American society

The exploration of artificial intelligence (Al), superhuman, and synthetic human technologies within the context of the
Internet of Things (IoT) and ubiquitous computing has underscored their profound significance for the future of

31



Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

American society. These technological advancements are not merely incremental improvements but represent a
paradigm shift in how individuals interact with their environment, how society addresses its most pressing challenges,
and how the U.S. positions itself in the global technological landscape.

The integration of these technologies has the potential to redefine the boundaries of human capability, enhancing both
physical and cognitive functions and thereby expanding the realm of what is possible. From healthcare to defense, and
from urban planning to personalized services, the applications are broad and deeply impactful, offering solutions to
some of the most intractable problems facing society today, such as aging populations, urban congestion, national
security, and personalized education and healthcare.

However, the transition towards a more integrated, intelligent, and technologically advanced society is not without its
challenges. The ethical, legal, and social implications of these technologies necessitate thoughtful consideration and
proactive management. Privacy, security, equity, and employment are among the key concerns that must be addressed
to ensure that the benefits of these technologies are realized equitably and that their deployment does not exacerbate
existing societal divides.

The potential for these technologies to transform American society is immense, promising a future where intelligent
systems enhance human life, where cities are smarter and more sustainable, and where individuals have greater control
over their personal health and well-being. Yet, realizing this potential requires a concerted effort across all sectors of
society to engage with these technologies responsibly, to develop frameworks that guide their ethical deployment, and
to ensure that policy and regulation keep pace with technological innovation.

As we look to the future, it is clear that the integration of Al, superhuman, and synthetic human technologies with the
IoT and ubiquitous computing will play a pivotal role in shaping the societal landscape. The challenge and opportunity
lie in steering this integration in a direction that maximizes its benefits while minimizing its risks, ensuring that the
future of American society is marked by technological advancement that is both innovative and inclusive.

8.3. Suggestions for further research and areas for continued exploration.

As this study on integrating artificial intelligence (Al), superhuman, and synthetic human technologies into the Internet
of Things (IoT) and ubiquitous computing concludes, it becomes evident that while substantial progress has been made,
numerous avenues for further research remain. The evolving nature of these technologies and their potential impact on
various aspects of society necessitate continued exploration to fully understand their capabilities, limitations, and
implications. The following suggestions aim to guide future research efforts:

e Interdisciplinary Studies: There is a need for more interdisciplinary research that combines insights from
computer science, ethics, sociology, law, and other fields. Such studies can provide a more holistic
understanding of how these technologies can be integrated into society responsibly.

e Longitudinal Impact Studies: Long-term studies on the impacts of Al, superhuman, and synthetic human
technologies on individuals and communities are crucial. Understanding the sustained effects on employment
patterns, social interactions, and individual psychology can inform more sustainable deployment strategies.

e Scalability and Accessibility: Future research should focus on the scalability of these technologies and their
accessibility to diverse populations. Ensuring equitable access is essential for maximizing societal benefits and
minimizing disparities.

e Regulatory Frameworks and Governance Models: As technologies evolve, so too must the frameworks and
models that govern them. Research into adaptive regulatory approaches that can accommodate rapid
technological advancements while safeguarding public interests is needed.

e Ethical and Social Implications: Continuing to explore the ethical and social implications of these technologies
is paramount. This includes issues of privacy, autonomy, and the potential for bias. Developing ethical guidelines
and standards specific to the deployment of these technologies will be critical.

e Technological Convergence: The convergence of Al, superhuman, and synthetic human technologies with other
emerging technologies (e.g., quantum computing, biotechnology) presents new research opportunities.
Understanding the synergies and potential compound impacts of these convergences can reveal uncharted
possibilities and challenges.

e Public Perception and Engagement: Research into public perceptions of these technologies and effective
engagement strategies can enhance societal acceptance and responsible usage. Understanding public concerns
and aspirations can guide more inclusive and responsive technological development.
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e International Comparisons and Collaboration: Comparative studies of how different countries approach the
integration of these technologies can provide valuable insights. International collaboration on standards,
policies, and ethical guidelines can promote a cohesive global approach to managing these advancements.

These areas for continued exploration underscore the dynamic and multifaceted nature of integrating Al, superhuman,
and synthetic human technologies into society. As the technological landscape evolves, so too will the opportunities and
challenges it presents. By pursuing these suggested avenues of research, scholars, policymakers, and practitioners can
contribute to a future where these technologies are leveraged for the greatest societal benefit, guided by a commitment
to ethical principles, equity, and human well-being.

8.4. Final remarks on the potential of these technologies to shape a more integrated, intelligent, and human-
centric technological landscape

The investigation into the integration of artificial intelligence (AI), superhuman, and synthetic human technologies with
the Internet of Things (I0T) and ubiquitous computing highlights a future brimming with potential. This future envisions
a society where technology does not merely serve functional purposes but is deeply integrated into the fabric of daily
life, enhancing human capabilities, fostering societal well-being, and addressing some of the most pressing challenges
faced by humanity.

The potential of these technologies to shape a more integrated and intelligent technological landscape is immense. With
Al's ability to process and analyze vast amounts of data, superhuman technologies enhancing physical and cognitive
functions, and synthetic humans offering unprecedented levels of interaction and personalization, the possibilities are
virtually limitless. However, realizing this potential hinges on our collective ability to navigate the ethical, legal, and
social implications that accompany such profound technological advancements.

A human-centric approach to technology development and integration is paramount. This approach places human
welfare, ethics, and equity at the forefront of technological innovation, ensuring that advancements are leveraged to
enhance quality of life and promote inclusivity. By fostering environments that prioritize these values, the transition to
a more technologically advanced society can be managed in a way that respects individual autonomy, privacy, and the
diverse needs of communities.

As we stand on the threshold of this new era, it is clear that the journey ahead will require collaborative efforts across
disciplines, industries, and borders. Policymakers, researchers, technologists, and the public must engage in ongoing
dialogue to shape policies, frameworks, and practices that align with societal values and aspirations. Through such
collaboration, the development and integration of Al, superhuman, and synthetic human technologies can be guided in
a direction that not only harnesses their transformative potential but also safeguards against unintended consequences.

In conclusion, the integration of these technologies offers a vision of a future where the boundaries between human and
machine become increasingly blurred, yet in a manner that enriches the human experience. By embracing the challenges
and opportunities this integration presents, society can move towards a future that is not only more technologically
advanced but also more humane, equitable, and responsive to the needs of all its members. The path forward is one of
cautious optimism, guided by the principles of ethical responsibility, inclusivity, and a steadfast commitment to
enhancing the human condition.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

References

[1]  Bar-Cohen, Y. (2019). Humanlike robots: state of the art and challenges. Bioinspiration, Biomimetics, and
Bioreplication IX, 10965, 34-40.

[2] Bentaieb, K. (2020). The augmented human and artificial intelligence: what ethic for the human of the future?
The example of the exoskeleton. Hitotsubashi Journal of Law and Politics, 48, 63-67.

[3] Bian, Z. (2024). Research on the Impact of Artificial Intelligence on the Labor Market. Highlights in Business,
Economics and Management, 24, 1036-1041.

33



[18]

[19]

Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

Bondj, E., Xu, L., Acosta-Navas, D., & Killian, J. A. (2021, July). Envisioning communities: a participatory approach
towards Al for social good. In Proceedings of the 2021 AAAI/ACM Conference on Al, Ethics, and Society (pp. 425-
436).

Caldwell, S., Sweetser, P., 0'Donnell, N., Knight, M. ], Aitchison, M., Gedeon, T,, ... & Conroy, D. (2022). An agile new
research framework for hybrid human-Al teaming: Trust, transparency, and transferability. ACM Transactions
on Interactive Intelligent Systems (TiiS), 12(3), 1-36.

D'Acquisto, G., Domingo-Ferrer, |, Kikiras, P., Torra, V., de Montjoye, Y. A., & Bourka, A. (2015). Privacy by design
in big data: an overview of privacy enhancing technologies in the era of big data analytics. arXiv preprint
arXiv:1512.06000.

Dwivedi, Y. K., Ismagilova, E., Hughes, D. L., Carlson, ]., Filieri, R., Jacobson, ., ... & Wang, Y. (2021). Setting the
future of digital and social media marketing research: Perspectives and research propositions. International
journal of information management, 59, 102168.

Elazhary, H. (2019). Internet of Things (I10T), mobile cloud, cloudlet, mobile IoT, 10T cloud, fog, mobile edge, and
edge emerging computing paradigms: Disambiguation and research directions. Journal of network and computer
applications, 128, 105-140.

Elbehiery, K., & Elbehiery, H. (2021). Study on Millennium Robotics, Powered by Artificial Intelligence and Cloud
Engineering.

Elbadawi, M., McCoubrey, L. E., Gavins, F. K., Ong, ]. ], Goyanes, A., Gaisford, S., & Basit, A. W. (2021). Harnessing
artificial intelligence for the next generation of 3D printed medicines. Advanced Drug Delivery Reviews, 175,
113805.

Franco, A. M. (2017). Symposium Article: Transhuman Babies and Human Pariahs: Genetic Engineering,
Transhumanism, Society and the Law. Child. Legal Rts.]., 37, 185.

Fuchs, T. (2021). Human and artificial intelligence: a clarification. In defense of the human being. Foundational
questions of an embodied anthropology, 13-48.

Furqon, S., Busro, B, Hambali, R. Y. A, Albustomi, A. G., & Hannah, N. (2021, March). Gender in Artificial
Intelligence (Al-Android) on Sophia and (Al-Virtual) on Lilmiquela. In IOP Conference Series: Materials Science
and Engineering (Vol. 1098, No. 3, p. 032091). IOP Publishing.

Goémez-Gonzalez, E., Gomez, E., Marquez-Rivas, ]., Guerrero-Claro, M., Fernadndez-Lizaranzu, 1., Relimpio-Lépez,
M., ... & Capitan-Morales, L. (2020). Artificial intelligence in medicine and healthcare: a review and classification
of current and near-future applications and their ethical and social Impact. arXiv preprint arXiv:2001.09778.

Hughes, E. H., Parry, G., Davies, P., & Martinez, V. (2023). Redistributed manufacturing ecosystem for healthcare:
an in-depth case study of on-body manufacturing using a micro-factory. IEEE Transactions on Engineering
Management.

Idoko, I. P,, Ayodele, T. R., Abolarin, S. M., & Ewim, D. R. E. (2023). Maximizing the cost effectiveness of electric
power generation through the integration of distributed generators: wind, hydro and solar power. Bulletin of the
National Research Centre, 47(1), 166.

Idoko, I. P, Ijiga, O. M., Agbo, D. O., Abutu, E. P., Ezebuka, C. I,, & Umama, E. E. (2024). Comparative analysis of
Internet of Things (I0T) implementation: A case study of Ghana and the USA-vision, architectural elements, and
future directions. World Journal of Advanced Engineering Technology and Sciences, 11(1), 180-199.

Idoko, L. P, [jiga, 0. M., Akoh, 0., Agbo, D. 0., Ugbane, S. 1., & Umama, E. E. (2024). Empowering sustainable power
generation: The vital role of power electronics in California's renewable energy transformation. World Journal of
Advanced Engineering Technology and Sciences, 11(1), 274-293.

Idoko Peter Idoko, Onuh Matthew ljiga, Kimberly D. Harry, Chijioke Charles Ezebuka, Ifeanyi Emmanuel Ukatu
and Abutu Ehi Peace, (2024). Renewable energy policies: A comparative analysis of Nigeria and the USA, World
Journal of Advanced Research and Reviews, 2024, 21(01), 888-913

Ibokette, A. I, Aboi, E. |, ljiga, A. C., Ugbane, S. I, Odeyemi, M. 0., & Umama, E. E. (2024). The impacts of curbside
feedback mechanisms on recycling performance of households in the United States.

ljiga, A. C,, Peace, A. E,, Idoko, L. P,, Ezebuka, C. I, Harry, K. D., Ukatuy, I. E., & Agbo, D. 0. (2024). Technological
innovations in mitigating winter health challenges in New York City, USA. International Journal of Science and
Research Archive, 11(1), 535-551.

34



[23]

[24]

[25]

[32]

[33]

Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

ljiga, A. C, Peace, A. E, Idoko, I. P,, Agbo, D. O., Harry, K. D., Ezebuka, C. [, & Ukatu, 1. E. (2024). Ethical
considerations in implementing generative Al for healthcare supply chain optimization: A cross-country analysis
across India, the United Kingdom, and the United States of America. International Journal of Biological and
Pharmaceutical Sciences Archive, 7(01), 048-063.

ljiga, 0. M., Idoko, 1. P., Enyejo, L. A., Akoh, O., & Ileanaju, S. (2024). Harmonizing the voices of Al: Exploring
generative music models, voice cloning, and voice transfer for creative expression.

Johnson, K. B.,, Wei, W. Q., Weeraratne, D., Frisse, M. E., Misulis, K., Rhee, K., ... & Snowdon, ]. L. (2021). Precision
medicine, Al, and the future of personalized health care. Clinical and translational science, 14(1), 86-93.

Khanna, S., Srivastava, S., Khanna, 1., & Pandey, V. (2020). Ethical Challenges Arising from the Integration of
Artificial Intelligence (AI) in Oncological Management. International Journal of Responsible Artificial Intelligence,
10(8), 34-44.

Lewis, S. C., Guzman, A. L., & Schmidt, T. R. (2019). Automation, journalism, and human-machine communication:
Rethinking roles and relationships of humans and machines in news. Digital journalism, 7(4), 409-427.

Lillemade, E., Talves, K., & Wagner, W. (2023). Public perception of military Al in the context of techno-optimistic
society. Al & SOCIETY, 1-15.

Linheiro, E. S. M., Shinde, G. R., Mahalle, P. N., & Mirajkar, R. (2023). Explainable Al (XAI) for Agriculture. Industry
4.0 Convergence with Al, [oT, Big Data and Cloud Computing: Fundamentals, Challenges and Applications, 161.

MccCall, I. C.,, & Dubljevi¢, V. (2023). Human flourishing or injustice? Social, political, and regulatory implications
of cognitive enhancement. In The Routledge Handbook of the Ethics of Human Enhancement (pp. 389-406).
Routledge.

McNeese, N.]., Demir, M., Cooke, N.].,, & She, M. (2021). Team situation awareness and conflict: A study of human-
machine teaming. Journal of Cognitive Engineering and Decision Making, 15(2-3), 83-96.

Mehmood, M. U., Chun, D., Han, H,, Jeon, G., & Chen, K. (2019). A review of the applications of artificial intelligence
and big data to buildings for energy-efficiency and a comfortable indoor living environment. Energy and
Buildings, 202, 109383.

Mihalache, 1. (2021). Human and non-human crossover: Translators partnering with digital tools. When
translation goes digital: Case studies and critical reflections, 19-43.

Mithun, S. K., Parveen, S., Sahana, M., & Chattopadhyay, S. (2023). A Systematic Review on the Application of
Geospatial Technology and Artificial Intelligence in Urban Growth Modeling. Advancements in Urban
Environmental Studies: Application of Geospatial Technology and Artificial Intelligence in Urban Studies, 15-42.

Nema, N., & Sharma, S. A. (2024). Artificial Intelligence, Cybernetics and Philosophy: Ramifications of Human-
Machine Integration. Boletin de Literatura Oral-The Literary Journal, 11(1), 227-233.

Nourbakhsh, I. R, Sycara, K., Koes, M., Yong, M., Lewis, M., & Burion, S. (2005). Human-robot teaming for search
and rescue. [EEE Pervasive Computing, 4(1), 72-79.

Ortega-Fernandez, A., Martin-Rojas, R, & Garcia-Morales, V. ]. (2020). Artificial intelligence in the urban
environment: Smart cities as models for developing innovation and sustainability. Sustainability, 12(19), 7860.

Osbourne, D. S. (2021). Personhood for synthetic beings: Legal parameters and consequences of the dawn of
humanlike artificial intelligence. Santa Clara High Tech. L], 37, 257.

Pedersen, I, & Mirrlees, T. (2017). Exoskeletons, transhumanism, and culture: performing superhuman feats.
IEEE Technology and Society Magazine, 36(1), 37-45.

Petrovi¢, D., & Jovanovi¢, M. (2024). Synergistic Potential of Supercomputing and Al in Shaping Secure Digital
Environments. Quarterly Journal of Emerging Technologies and Innovations, 9(1), 61-76.

Sherman, M. H., & Ford, ]. (2014). Stakeholder engagement in adaptation interventions: an evaluation of projects
in developing nations. Climate Policy, 14(3), 417-441.

Sotala, K. (2017). How feasible is the rapid development of artificial superintelligence?. Physica Scripta, 92(11),
113001.

Trump, B., Cummings, C., Klasa, K., Galaitsi, S., & Linkov, I. (2023). Governing biotechnology to provide safety and
security and address ethical, legal, and social implications. Frontiers in genetics, 13, 1052371.

35



Global Journal of Engineering and Technology Advances, 2024, 19(01), 006-036

Ulnicane, I, Knight, W., Leach, T., Stahl, B. C., & Wanjiku, W. G. (2021). Framing governance for a contested
emerging technology: insights from Al policy. Policy and Society, 40(2), 158-177.

Van Cuong, N, & Aziz, M. T. (2023). Al-Driven Vehicle Recognition for Enhanced Traffic Management:
Implications and Strategies. Al, IoT and the Fourth Industrial Revolution Review, 13(7), 27-35.

Vanegas, C. A, Aliaga, D. G.,, Wonka, P., Miiller, P., Waddell, P.,, & Watson, B. (2010, March). Modelling the
appearance and behaviour of urban spaces. In Computer Graphics Forum (Vol. 29, No. 1, pp. 25-42). Oxford, UK:
Blackwell Publishing Ltd.

Vesnic-Alujevic, L., Nascimento, S., & Polvora, A. (2020). Societal and ethical impacts of artificial intelligence:
Critical notes on European policy frameworks. Telecommunications Policy, 44(6), 101961.

Voinea, Cristina, Constantin Vicd, Emilian Mihailov, and Julian Savulescu. "The internet as cognitive
enhancement.” Science and Engineering Ethics 26, no. 4 (2020): 2345-2362.

Wu, H. K, Lee, S. W. Y, Chang, H. Y,, & Liang, J. C. (2013). Current status, opportunities and challenges of
augmented reality in education. Computers & education, 62, 41-49.

Yeung, L. K, Tam, C. S,, Lay, S. S., & Ko, M. M. (2023). Living with Al personal assistant: an ethical appraisal. Al &
SOCIETY, 1-16.

Van Cuong, N, & Aziz, M. T. (2023). Al-Driven Vehicle Recognition for Enhanced Traffic Management:
Implications and Strategies. Al, [oT and the Fourth Industrial Revolution Review, 13(7), 27-35.

Vanegas, C. A., Aliaga, D. G.,, Wonka, P., Miiller, P., Waddell, P.,, & Watson, B. (2010, March). Modelling the
appearance and behaviour of urban spaces. In Computer Graphics Forum (Vol. 29, No. 1, pp. 25-42). Oxford, UK:
Blackwell Publishing Ltd.

Vesnic-Alujevic, L., Nascimento, S., & Polvora, A. (2020). Societal and ethical impacts of artificial intelligence:
Critical notes on European policy frameworks. Telecommunications Policy, 44(6), 101961.

Voinea, Cristina, Constantin Vicd, Emilian Mihailov, and Julian Savulescu. "The internet as cognitive
enhancement." Science and Engineering Ethics 26, no. 4 (2020): 2345-2362.

Wu, H. K, Lee, S. W. Y, Chang, H. Y, & Liang, J. C. (2013). Current status, opportunities and challenges of
augmented reality in education. Computers & education, 62, 41-49.

Yang, X., & Yu, H. (2019). Artificial Intelligence-Based Radio Resource Management in 5G Ultra-Dense Networks:
Current Status and Future Perspectives. IEEE Access, 7, 128722-128736.

36



