7 2
Artificial Intelligence, ,

Machine Learning, &

& Robotics in BﬂSineSS//

Innovations Across Business, Health, Space, and Sustainability

Rachel J.C. Fu*, Ph.D.

*Correspondence: racheljuichifu@ufl.edu Eric Friedheim Tourism Institute | Dept. of Tourism,
Hospitality and Event Management, College of Health and Human Performance, University of
Florida, USA

Abstract: The newly established open-access journal “Al, ML, and Robotics in Business” serves
as a pioneering platform to explore the profound impacts, opportunities, and challenges of
integrating artificial intelligence, machine learning, and robotics into diverse industries. This
journal aims to present advanced research methodologies and practical solutions that drive
innovation, improve operational efficiencies, and deliver sustainable value to humanity.
Addressing both opportunities and risks, the journal provides critical insights into mitigating
potential challenges associated with these transformative technologies. Featured articles include
"Al, ML, and Robotics in Business and Beyond," "When Al Meets AR: Transforming Online
Shopping," " Stroke Rehabilitation: Potential Artificial Intelligence Contributions," "Restaurants
in the Digital Age: Embracing Technology for Efficiency and Customer Satisfaction," "Balancing
Efficiency and Human Touch in Hospitality," and " Efficient Weather and Air Quality Forecasts
Through AL" These works showcase groundbreaking advancements and their implications across
business sectors and beyond.
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Editorial Introduction

Rachel J.C. Fu’s work, “The Future of AI, ML, and Robotics in Business and Beyond,” invites
us to envision a future where artificial intelligence (AI), machine learning (ML), and robotics
revolutionize every facet of human activity. As businesses, governments, and communities
worldwide navigate the accelerating pace of technological innovation, Fu’s insights provide a
timely exploration of how these advancements promise transformative impacts across industries,
societal structures, and the global ecosystem. The narrative paints a compelling vision of a world
where collaboration between academia and industry fosters responsible Al development, ensuring
equity, accountability, and sustainability.
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Transformative Potential Across Industries

Central to this vision is the recognition that AI, ML, and robotics hold unparalleled potential to
redefine traditional industries. In business, these technologies are already being employed to
streamline operations, optimize resource management, and enhance customer experiences.
Companies are leveraging Al for hyper-personalization—delivering products and services tailored
to individual consumer preferences. This trend extends into augmented reality (AR) applications,
as explored in the study by Yi-Cheng Ku, Nien-Hsiang Tsai, Yun-Jung Ku, and Hsing Kenneth
Cheng, “When Al Meets AR, Online Shopping Becomes Even More Irresistible.” Their research
underscores how AR enhances online shopping experiences by addressing a critical pain point: the
inability to physically interact with products. By integrating interactivity, vividness, product
informativeness, and system quality, AR technologies bridge the gap between digital and physical
shopping environments, creating new standards for consumer engagement.

Insights from Ku et al.: Augmented Reality’s Role in Consumer Engagement

Ku et al.’s study provides a practical example of how Al-driven technologies are transforming
consumer behavior. By employing the S-O-R (Stimulus-Organism-Response) model, the study
examines how AR features influence consumers’ perceived value. The findings reveal that AR
enhances emotional, cognitive, and social value, shaping attitudes toward technology and driving
usage intentions. The implications for the cosmetics industry are profound. AR makeup tools not
only address functional needs but also create emotional connections, fostering brand loyalty and
increasing patronage intention. These insights extend beyond cosmetics, offering valuable lessons
for industries seeking to leverage AR and Al to enhance customer experiences. By focusing on
perceived value and user engagement, businesses can optimize their digital strategies and build
stronger relationships with consumers.

Redefining Human Interactions

Beyond its technical capabilities, Al has the potential to redefine human interactions and
relationships. As these technologies become increasingly integrated into our daily lives, they
challenge us to reconsider how we engage with each other and the world around us. For example,
the incorporation of Al in education—through personalized learning platforms and virtual tutors—
promises to democratize access to knowledge and empower learners across socioeconomic
divides. In the arts and entertainment industry, Al is pushing the boundaries of creativity, enabling
novel forms of expression and collaboration. These advancements raise questions about
authenticity, privacy, and the preservation of human agency. Striking a balance between leveraging
technology and maintaining meaningful connections will be a defining challenge of the Al era. By
emphasizing equity, ethics, and sustainability, we can ensure that Al enhances rather than
diminishes human experience.

A Call to Action: Embracing the Future Responsibly

In healthcare, Al and robotics are addressing some of the world’s most pressing challenges.
These technologies are advancing early disease detection, improving patient care through
predictive analytics, and enabling the development of life-saving treatments. For instance, robotic-
assisted surgeries and Al-powered diagnostic tools are not just transforming patient outcomes but
also reshaping the way healthcare systems operate globally. In the realm of space exploration and
smart cities, Al is pivotal in tackling resource management, climate change, and urban planning.
These applications highlight the breadth of AI’s influence, extending beyond profit-driven motives
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to address critical societal needs. As we stand on the cusp of an Al-powered future, the need for
responsible innovation is more urgent than ever. The transformative potential of AI, ML, and
robotics is undeniable, but so are the challenges that accompany these advancements. From
addressing ethical dilemmas and workforce displacement to ensuring sustainability and equity, our
collective actions will determine whether these technologies fulfill their promise or exacerbate
existing disparities. Fu’s vision for the future serves as both a guide and a call to action. By
fostering collaboration among academia, industry, and policymakers, we can leverage the
transformative potential of Al to build a more equitable and prosperous world for everyone,
hopefully. This requires not only technical expertise but also a commitment to shared values and a
willingness to confront complex ethical questions. As we navigate this rapidly evolving landscape,
let us remember that the goal of innovation is not merely to advance technology but to enhance
the human eco-system.

Stroke Rehabilitation: Potential Artificial Intelligence Contributions

Dr. James Cauraugh’s exploration of artificial intelligence (Al) in stroke rehabilitation presents
an intriguing intersection of technology and healthcare with the potential to yield significant health
benefits. Al's impactful contributions are becoming evident in stroke diagnosis, tailored
rehabilitation protocols, and advanced movement activity monitoring. By leveraging magnetic
resonance imaging (MRI), Al can rapidly identify stroke locations, reducing critical time delays
post-stroke and mitigating the effects of disrupted blood flow in the brain.

Rehabilitation protocols, driven by Al, promise to be both evidence-based and individualized
for patients recovering from strokes. Emerging technologies such as machine learning, immersive
virtual reality, and deep learning reinforce the importance of voluntary movements as the
foundation for neural plasticity post-stroke. These advancements not only optimize recovery
strategies but also pave the way for a deeper understanding of stroke motor recovery and its
intricacies.

Balancing Efficiency and Human Touch: The Role of AI and Robeotics in Hospitality

Pavan Kapur and Joseph D. Williams explore the transformative impact of Al and robotics in
the hospitality industry, highlighting how these technologies boost operational efficiency and
redefine guest experiences. In a fast-paced "service-now" culture, Al solutions—ranging from
intelligent chatbots to service robots—are redefining hotel and restaurant operations. Tasks like
housekeeping, food delivery, and customer support are streamlined, minimizing wait times and
optimizing service delivery.

Despite these technological advancements, the heart of hospitality lies in human interaction and
cultural storytelling. Kapur and Williams argue for a hybrid approach, blending Al-driven
efficiencies with the irreplaceable warmth of personalized human service. By shifting workforce
skillsets toward Al training, robotics management, and data analysis, businesses can sustain
cultural authenticity while meeting modern demands. This balanced integration of Al and robotics
ensures that the essence of hospitality remains intact while embracing innovation.

Bridging Disciplines: AI’s Expansive Role

These perspectives—from stroke rehabilitation to hospitality—highlight the vast potential of
artificial intelligence to redefine industries while addressing complex challenges. Whether in
healthcare or hospitality, Al serves as both a transformative force and a tool for human betterment.
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By fostering interdisciplinary collaborations and emphasizing ethical considerations, we can
unlock the full potential of Al to enhance lives across diverse contexts.

Restaurants in the Digital Age: Embrace Technology to Drive Efficiency and Customer
Satisfaction

Bob Schalow’s exploration of technological integration in the restaurant industry highlights a
shift in operations, customer experiences, and employee roles. Accelerated by the COVID-19
pandemic, this evolution has brought forth an era of cloud-based systems, mobile applications, and
Al-driven solutions. Innovations like digital ordering platforms, personalized dining experiences,
and voice Al in drive-thrus have revolutionized consumer expectations while enhancing
operational efficiency. These advancements come with challenges, including heightened
dependency on uninterrupted internet connectivity, which poses operational vulnerabilities.
Schalow emphasizes the importance of industry leaders embracing and championing these
technological advancements. Effective communication with both employees and customers about
the benefits and uses of these innovations is vital for building confidence and ensuring smooth
implementation. This proactive approach fosters resilience in a rapidly evolving digital landscape,
where streamlined operations and customer satisfaction go hand in hand.

Efficient Weather and Air Quality Forecasts Through Al

Drs. Jia Xing and Joshua S. Fu present a revolutionary approach to atmospheric chemistry
modeling through their innovative DeepCTM framework. Atmospheric chemistry prediction is
crucial for designing effective air pollution control strategies and improving weather forecasting
systems. Traditional numerical methods, such as chemical transport models (CTMs), are
computationally intensive, limiting their real-time application in air quality management.

The DeepCTM methodology leverages deep learning to mimic CTM simulations, dramatically
enhancing computational efficiency without compromising accuracy. By using input features like
precursor emissions, meteorological factors, and initial conditions, DeepCTM successfully
reproduces CTM-simulated air chemical concentrations. Its ability to identify dominant
contributors to pollution formation and quantify responses to variations in emissions and
meteorology underscores its scientific validity and practical utility. DeepCTM not only simplifies
the representation of complex atmospheric systems but also provides policymakers with urgently
needed insights for effective air pollution control strategies. This Al-based module holds great
potential for integration into global weather and air quality forecasting systems, offering a
powerful tool to address environmental challenges in real time.

Driving Transformation in STEMM

Artificial intelligence (AI), machine learning (ML), and robotics are no longer confined to
theoretical frameworks or isolated applications; they are shaping the future of STEMM (Science,
Technology, Engineering, Mathematics, and Medical) fields in profound ways. Across disciplines,
these technologies are redefining how we solve problems, optimize processes, and innovate for the
greater good. As their adoption accelerates, understanding future trends and encouraging critical
thought about their applications is essential to harnessing their full potential. AI, ML, and robotics
are emerging as forces in STEMM fields, enabling breakthroughs that were previously
unimaginable. In atmospheric science, as highlighted by Xing and Fu, Al-based frameworks like
DeepCTM are revolutionizing how we model and predict atmospheric chemistry and weather. By
enhancing computational efficiency and improving accuracy, these tools provide policymakers

Al, ML, & Robotics in Business. 2025, 1(1), 1-7 https://journals.flvc.org/aimlrb/



https://journals.flvc.org/aimlrb/

with actionable insights to address pressing challenges like air pollution and extreme weather
events. The ability to simulate complex interactions between emissions and meteorological factors
exemplifies the potential of Al to tackle multifaceted scientific problems. In the medical field, the
role of Al in stroke rehabilitation, as explored by Cauraugh, underscores its capacity to enhance
patient outcomes. From early diagnosis through MRI analysis to personalized rehabilitation
protocols, Al is helping clinicians make faster, more informed decisions. Technologies like
machine learning and virtual reality are also reinforcing the importance of neural plasticity in
recovery, creating individualized pathways for motor relearning post-stroke.

The integration of Al and robotics into engineering and mathematics has yielded significant
advancements in automation, predictive analytics, and system optimization. For example, robotics
in industrial settings has streamlined manufacturing processes, reduced waste, and improved
safety. In mathematics, Al algorithms are uncovering patterns in large datasets, aiding researchers
in everything from financial modeling to biological simulations. The role of Al in technology and
engineering extends beyond efficiency gains to enable innovative applications like autonomous
systems and sustainable energy solutions. By leveraging Al to design smarter grids and improve
resource allocation, engineers are addressing some of humanity's most urgent needs, such as
energy security and climate resilience.

Challenges and Critical Considerations

While the benefits of AI, ML, and robotics are undeniable, their integration into STEMM fields
poses significant challenges. Ethical considerations, including bias in algorithms, data privacy, and
the transparency of Al systems, demand immediate attention. For example, in medical
applications, ensuring the accuracy and fairness of diagnostic tools is paramount to maintaining
trust in these technologies. The rapid pace of automation and Al adoption raises questions about
workforce displacement and the evolving role of human expertise. STEMM professionals may
consider balancing technological advancements with the need for sustainability, ensuring that new
opportunities are accessible to all populations. Encouraging collaboration across disciplines and
fostering a culture of lifelong learning will be critical to overcoming these challenges.

Ethical AI and Sustainable Development

As we embrace the capabilities of Al, ML, and robotics, the importance of ethical Al cannot be
overstated. Transparency, fairness, and accountability must remain at the forefront of technological
innovation. Collaborative efforts between academia and industry play a crucial role in this
endeavor, driving advancements in ethical frameworks and governance structures. For example,
AD’s role in decision-making—whether in autonomous vehicles, predictive policing, or hiring
algorithms—requires robust oversight to prevent biases and ensure equitable outcomes.

Sustainability emerges as a recurring theme in this narrative. Businesses are increasingly
utilizing Al to support environmental goals, such as optimizing supply chains to reduce carbon
footprints or developing energy-efficient manufacturing processes. Robotics contributes to
sustainability efforts by enabling precision agriculture, reducing waste, and advancing renewable
energy technologies. These developments underscore the necessity of aligning technological
progress with the broader goal of preserving our planet for future generations.

Workforce Transformation and Inclusive Growth
One of the most profound implications of Al, ML, and robotics lies in their potential to reshape
the workforce. Automation is replacing repetitive and labor-intensive tasks, enabling employees
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to focus on more complex and creative endeavors. This shift necessitates a proactive approach to
reskilling and upskilling the workforce. Businesses, educational institutions, and policymakers
must collaborate to equip individuals with the skills needed to thrive in an Al-driven era.
Technological advancements should not exacerbate existing inequalities but rather serve as a
catalyst for shared prosperity. Initiatives that promote excellence and integrity in Al development
teams and ensure equitable access to training opportunities are essential for fostering a brighter
future. By prioritizing human-centric approaches, organizations can experience the full potential
of these technologies while addressing societal challenges.

Envisioning the Future

As we look to the future, the convergence of Al, ML, and robotics in STEMM fields offers
countless opportunities to address global challenges and improve lives. Innovations like DeepCTM
and Al-driven medical solutions illustrate how these technologies can provide scalable, impactful
solutions. Realizing their full potential requires a commitment to ethical practices, interdisciplinary
collaboration, and the cultivation of a skilled workforce. Readers are encouraged to think critically
about the role of AIl, ML, and robotics in shaping the future of STEMM. How can we leverage
these tools to drive sustainable development? What strategies will ensure that advancements
benefit society equitably? By grappling with these questions, we can chart a path toward a future
where technology serves as a force for good, enhancing the human experience while addressing
some of our most pressing challenges.
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