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Abstract: This paper seeks to discuss the effects caused by robotics and artificial intelligence (RI) on
consumers as well as firms to reveal the pros and cons of the applications. Therefore, through discussion of
the current trends in the usage of these technologies, their future deployment and case studies the paper
seeks to establish how these technologies are changing various fields, with a special emphasis on
manufacturing, health care, as well as the food industry. Introducing Industry 4.0 knowledge in the process
of producing and developing advanced robotics. The 0 principles include improving pick and pack
operations and transportation, while cloud robotics is opening up vast computation resources and solving
questions of how to scale and protect data. However, problems like high production costs, energy
consumptions and market competition still remain an obstacle, hence the need for call for application
specific robots. In the field of healthcare, robots are making surgical operations more accurate and
reviewing the quality of patients’ lives through the application of advanced BMI systems for amputees.
These applications of Al in manufacturing are now transforming quality control and predictive
maintenance for improving efficiency. Traditional Industrial Automation was characterized by machines
replacing the workers in bidding-line work and dangerous operations: the new generation of Collaborative
robots, coots, is diminishing advantage by taking dangerous tasks and making humans work smarter.
smooth interface between man and machine is still an ideal, and future developments of robots strive to
create the natural one. However, safety measures as well as scalability issues remain an obstacle; therefore,
the need for robotics is anticipated to rise with the incorporation of AI & ML. The following review gives
an extensive study of the strengths and weaknesses of the robotics industry and the possibility of growth and
development of robotics and Al in different fields.
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L. INTRODUCTION

The impact of robotics and Al will hence be twofold: on consumers and businesses. This paper outlines both the
positive and negative aspects of this impact. It discusses potential future applications of these technologies and how
they might further transform industries. The focus is on the hospitality sector, where robotics and Al are becoming
increasingly significant [1]. The paper connects advanced robotics to Industry 4.0, emphasizing innovations in
production lines, logistics, and the min-max concept. It covers trends in robotics patents, global demand, and
production impacts, with successful case studies illustrating the benefits of robotics integration. Additionally, it
explores how modern networking and cloud computing enhance robotics, addressing issues like scalability, data
security, and interoperability. The paper proposes solutions to advance cloud robotics in research and commercial
applications, aiming to improve performance and efficiency across industries [2].

such as automotive and electronics manufacturing, showing how robotics enhances operational efficiency (Javaid et al.,
2021). However, the rise of automation also has significant workforce implications, including potential job
displacement and the creation of new tech-driven roles. This paper emphasizes the importance of strategic human-robot
collaboration, workforce development, and skill cultivation to meet the demands of a technologically advanced
manufacturing ecosystem (Abdelfattah et al., 2023)[3]. AR
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The International Federation of Robotics states that 373,000 new industrial robots were sold in 2019 globally [4]. By
2020, the total stock of industrial robots in operation in factories had risen to 2.7 million. Successful applications of
industrial robots and their reliability and availability, as well as the active implementation of the concept of Industry
4.0, stimulate growing interest in the optimization of robots and research into new implementations of them in various
areas, mainly non-manufacturing and very non-typical applications. According to the largest scientific database,
ScienceDirect [5], over 4500 scientific papers were published in 2019 with "Industrial robot" as a keyword and, in
2020, the number of papers with similar interest and research direction reached 5300. Figure 1: Annual ratio of new
robot installations vs number of scientific publications in the ScienceDirect database. The interest is scientific, with a
continuous increase in publications in spite of political, economic, and social constraints that might modulate interest in
the market for new robots.
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Figure 1. The annual ratio of publications to newly installed industrial robots.

Scope and Objectives:

Advanced robotics becomes an orientation to better robot performance with the help of mechanization, computer
science, and artificial intelligence. The themes included in this area of study are autonomy, human-robot interaction,
mobility, manipulation, sensing, and perception [6]. Among these objectives include enhancement of the automation
and efficiency of industries, improvements in health through surgical and rehabilitation robots, support for space and
underwater explorations, and integration of service robots into everyday life. It is developed to extend human
capabilities with complex societal challenges to improve the quality of life and productivity in every sector, mainly
considering collaborative robotics and ethical considerations [7].Advanced Robotics is the journal of the Robotics
Society of Japan and it is more than thirty-three years old and peer reviewed. It will, therefore, factor in research of
robotics in all fields as a science and as a technology. Advanced Robotics contains original research papers and survey
papers which are written by global authors. These range from papers that involve analysis, theory, design, development,
implementation and usage of robots as well as the technologies used in the manufacturing of robots. 70 included
research covering basic robotics and applied areas with emphasis in Service Robotics, Field Robotics, Medical
Robotics, Rescue Robotics, Space Robotics, Underwater Robotics, Agriculture Robotics, Industrial Robotics, and
Robotics in New Fields. It also includes the facets of the social and managerial analysis of and policy on robots.
Advanced Robotics is an international Journal and ranked, peer reviewed journal for publishing original research
contributions to scientific knowledge in field of robotics. Original submissions are first evaluated by the Editor; if the
papers pass this stage they are then sent to anonymous, peer reviewers from other universities [8][9].

II. TECHNOLOGIES
In the near future, robotics will face significant pressures similar to those in biological systems, leading to
majorchanges across the field. Factors driving this transformation include the high costs of producing and maintaining
robots, their substantial energy and ecosystem demands, and the risk of market oversaturation [10]. To navigate these
challenges, it's essential to focus on the most promising areas for robotics technology. At the start of the new
millennium, scientists and businesses eagerly combined robotics with artificial intelligence (AI), believing these
technologies could handle any task. While there's some truth to this, significant obstacles have become apparent [11].
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SUGGESTIONS ON THE ADVERTISEMENT OF HIGH-TECH ROBOTICS

Measures concerning the implementation of an Al-based or an advanced robotic system During the interview some of
the suggestions regarding the successful of the organisational structure were made. Neural systems, or robotics could be
stretched out. From a company’s perspective, there are several ways through which early worker involvement can be
done. Some companies do so by availing test devices, information and training in processes concerning digitalisation.
Implementing the use of artificial intelligence and robotics for various functions in the workplace to all the employees
irrespective of their rank. This type of early the increased engagement of the workers has therefore resulted in a high
acceptance of new Systems and hence a positive as to the attitude of the individual towards the subject of task
automation. It was also linked to lowered general levels of restraint. towards modern technology. It is a fact that early
worker involvement is closely linked to a functional communication concept. Empirical the latter is evidenced by the
companies’ experience that the opportunity to have access to a formal complaint channel, introducing a change
initiative was effective in the reduction of uncertainty as well as improvement in commitment among employees
[12][13]. Communicating future to decrease the potential self-related uncertainty with regards to the change, changes to
employees can minimize the levels of uncertainty towards why the change is being done. In addition, there are findings
showing that supportive behaviour, towards patient has been boosted by clear n direct communication.

III. APPLICATIONS

e Quality Control: What it means here is that it will be possible for the real-time monitoring of the
manufacturing process through the use of the Al, ML, and the DL algorithms with a view to identifying
defects or anomalies in the products that are yet to be manufactured. Least of all it can assist in improving the
quality of the products and reduce the extent of the rate of organisations dependence on people in quality
assurance[14].

e Predictive Maintenance: Therefore, from the aspect of using Al and ML, it can be observed that the
maintenance of industrial equipment may be taken out way before it would be anticipated that the equipment is
going to have a failure than to wait for it to breakdown. In so doing one may be able to minimize time lost in
such technical issues and in that perspective total output could be boosted[15].

e Autonomous Robots: It is noted that some of the manufacturing robots come pre-programmed with the Al
and/or ML and these enable the robots to work autonomously. This is a big advantage in cases that human
intervention is not possible or even fatal such as in adverse conditions or where precision is vital[16].

e Assembly Robots: Advanced Al, ML, and DL enable robots to work smarter and faster. These technologies
help robots learn from tasks, adapt to changes, and collaborate with humans, improving product quality and
reducing costs. Al also enhances safety by monitoring robot actions and identifying hazards, while optimizing
workflows by analysing production data [17][18][19][20].

e  Process Optimization: Al, ML, and DL act as efficiency experts, analysing each production step to find the
most effective methods. This reduces waste and maximizes productivity, leading to significant cost savings
and increased output [21].

e Collaborative Robots: Al and ML enable robots to handle repetitive or hazardous tasks, allowing humans to
focus on complex and creative work. This collaboration boosts productivity and safety, as robots take on risky
tasks, creating a more efficient and secure workplace [22].

e Human-machine interaction: In industries, robots are increasingly replacing manual labour, but human-robot
interaction (HMI) remains crucial, especially in complex systems. HMI involves various types of
communication and cooperation between humans and robots, which can be categorized into remote interaction
and close interaction. Remote interaction involves operating robots from a distance or through supervised
control, while close interaction happens when humans and robots work together closely, which may include
physical contact. Effective close interaction requires advanced real-time algorithms, touch detection,
autonomy, semantic understanding, and Al-driven anticipation. This area of research spans multiple fields like
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on user-friendly interfaces, simpler programming, and robots that can understand and react to human emotions
and actions. Key advancements will involve better sensors, machine learning, and improved methods for
monitoring human behaviour.

e Food industry: As our global population grows, so does our need for food, putting pressure on suppliers to
work more efficiently and offer convenient, sustainable options. It is through robotics and automation that the
increasing demands of people are met. Though the food sector has been relatively slow in adopting robots
compared with other industries, they're increasingly involved in manufacturing, packaging, delivery, and even
cake decoration. Robots are making a real difference in food safety and efficiency[24]. For instance, soft
grippers can handle food delicately to prevent damage and contamination. Al is also stepping up in restaurants,
improving both food prep and customer service[25]. The COVID-19 pandemic has really accelerated these
changes, making robots a bigger part of how we produce and enjoy our food[26][27][28].

e Medical application: The da Vinci Surgical System is a leading robotic tool in surgery, known for its
precision. Recent advancements include the development of devil, an open-source reinforcement learning
environment for training da Vinci robots [29] . This system allows robots to learn tasks like suction and debris
removal, and its control policies can be applied to real-world scenarios with minimal adjustment. However,
challenges remain in integrating machine learning with surgical robotics. Issues like insufficient medical data
and the need for better metrics hinder progress. Despite these, deep learning continues to be a hot topic in
robotics, though it requires vast amounts of data and time to train effectively[30].

Beyond surgery, robotics are making strides in other medical fields. For instance, a system combining brain-machine
interfaces with visual guidance can improve the accuracy of robotic arm movements [31]. Similarly, robots are being
used to simulate workplace tasks for assessing and rehabilitating injured workers, with promising results. Robotic
manipulators are also being explored for therapeutic purposes, such as a personalized deep learning framework that
helps robots understand and respond to patients' emotional states. In dentistry, though it is still at the stage of
experiments, robots can be useful in maxillofacial surgery, preparation of teeth for filling and even in taking X-
rays[32].

IV. CHALLENGES

To increase the safety of construction sites, robots are today fitted with several safety features such as LIDAR, cameras,
and proximity sensors. The above technologies enable robots to have a feel of their environment and, therefore, avoid
any potential dangers. moreover, it is integrated with machine learning and artificial intelligence where the robots are
programmed to learn from past scenarios and ways of operations to improve on their ways in case of new conditions.
This intelligent approach helps robots make real-time safety decisions, contributing to a safer work environment on
site.[33]

To keep both human workers and construction robots safe, there has been a lot of research and development focused on
safety protocols and collision avoidance technologies. For example, drones have become incredibly useful in this field,
offering new ways to monitor and manage construction sites. These advancements help ensure that safety remains a top
priority in the construction industry. As the size and complexity of building projects increase, the need for scalable
robotic solutions becomes more apparent. The capacity of construction robots to handle varied workloads and tasks
demonstrates their scalability constraints. Some robots may be efficient at completing specialized, well-defined jobs,
such as bricklaying or welding; however, they cannot manage a broader range of building operation

Three key issues limit the effectiveness of robots and hinder the vision of a "polyfunctional" machine: Mechanical
Challenges: As robots are designed to perform more tasks, their complexity increases, making them harder to build and
more energy-consuming. Energetic Challenges: More complex robots need more energy, making it tough to maintain
battery life and keep them running efficiently. Computational Challenges: Al excels at specific tasks but struggles with
multitasking. This makes the dream of a versatile robot unrealistic. Instead, the focus is shifting to highly specialized
robots designed for particular tasks Currently, the field of robotics is growing so rapidly that it’s challenging to keep
track of all the areas where it’s being applied. This exponential expansion makes it difficult to pinpoint every
application[34]. =
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V. ECONOMIC IMPACT

Robotic techniques hold the possibility of reinventing the manufacturing industry in the United States especially for the
SMBs. In contrast to the currently immobile and largely enclosed robots, the robots in the future will soon be mobile
and in a position to coexist safely with people. This evolution might eliminate present difficulties as a recent National
Institute of Standards and Technology (NIST) study shows. The study notes that “barriers to innovation lead to a
shortage of critical technology infrastructure and inhibit the development and adoption of robotics technology.” This
technology infrastructure includes the vital public and semi-public resources and knowledge that drive the research,
development, and spread of new technologies. To ensure that small and medium-sized enterprises (SMEs) can fully
benefit from advanced manufacturing technology, we need robust manufacturing research consortia and technology
extension services. The new technologies present a few challenges, and small manufacturers suffer the most; they
cannot afford to validify the technologies available in the market. In this regard, availability of current and accurate data
which is in the public realm can go a long way in driving up the arrival of advanced manufacturing solutions for
industries hence translating to more roles for small supply chain and materials makers. [35].

VI. MARKET DEMAND

That being said, it could be stated that the demand for robotics is expected to rise in the future, and the developments
are expected to happen across various fields by 2035. It also will include covering various kinds of parts and sorts of
solutions, including services, hardware, and software and solutions suitable for cloud/remote and on-premises uses. The
available product types will include AMRs, AGVs, articulated robots, Cartesian robots, cobots, delta robots,
humanoids, SCARA robots and others. Technology trends will include, the use of Al Robots, Self- propelled Robots,
Tele-operated Robots. The termination indicates that the market will consider various environments- aerial, ground, and
marine and various mobility eventualities- fixed to mobile robotics. They will be used in areas such as commissioning,
disassembly, cleaning and sterilization, disbursement and preparation, mobility at the final point, storage and
transportation, fabrication and automation of production lines, materials moving, medical, media, assistance, guarding
and examining, and welding and brazing. The major application areas will thus be aerospace &defence, automotive,
construction & mining, consumer goods & personal care, agriculture & farm implements & fleet, education & research,
electronics & semiconductors, energy & utilities, food & beverage & packaging, healthcare & hospitality, logistics &
warehousing, Pharma & biotechnology, and retail. The username, password, industry trends, and global forecasts in this
report are $4,799 with 148 slides and 5,172 views.[35].

VII. CONCLUSION

Thus, the dynamic development of robotics and Al contributes to industries transformation, provides monumental
opportunities and yields somewhat of a risk. This review again brings to focus as to how these technologies are
impacting sectors such as manufacturing, healthcare, and food production. For doing so one can list trends such as the
new combination of Advanced Robotics with Industry 4. 0 to increase physical production, up the transportation
process and even increase the flow of materials in its production lines. The move towards cloud robotics is unlocking
massive processing power and addressing issues like scalability and data security. That being said, the field still retains
high production costs, energy consummation as well as market aggression resulting to niche robots addressing specific
tasks. Within the medical field, robotics are improving the advancement of surgery and people’s health, and body-
machine interfaces are improving the lives of the amputees. In manufacturing, Al is used for improving quality,
betterment of maintenance schedules that result in reduced time of equipment being offline and increased rate of
productivity. Applied in the working environment, cobots are changing the interaction between people and robots as
those perform dangerous work while the other complete tougher tasks. Interaction between people and machines is
essential; further advancements will be focused on increasing the naturalness of robotic beings.

There is however perceived pressure such as safety measures and scaling down on the requirement on robotics but we
believe that, through adoption of Artificial Intelligence and machine learning it is expected that there will be increase in
the demand for robotics. If these issues are solved, and with focus on the areas stated, robotics can be realized optimally
and will revolutionize industries enhancing performance and efficiency.
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