IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 11 Issue: Vil Month of publication: Aug 2023

DOIl: https://doi.org/10.22214/ijraset.2023.55235

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue VIII Aug 2023- Available at www.ijraset.com

Use of Al (Artificial Intelligence) in Robotics

Ms. Bhagyashri Teli*, Ms. Sneha Totad?, Mr. Sachin Desai®
Department of MCA, KLS Gogte Institue of Technology/VTU, India

Abstract: Artificial Intelligence (Al) and robotics have made significant progress in recent years, leading to a new era of smart
and autonomous systems. This paper explores the intersection of Al and robotics and the profound impact they have had on
various industries and everyday life. The first the section provides an overview of the fundamental concepts of Al and robotics,
highlighting key components such as machine learning, computer vision, and natural language processing. Next, it delves into
the integration of Al algorithms into robotic systems, enabling them to perceive, reason,and act intelligently in their
environment. The paper then examines how Al-powered robots are revolutionizing industries such as manufacturing,
healthcare, transportation, and agriculture. The use of autonomous drones for surveillance and delivery, Al-guided surgical
robots for minimally invasive procedures, and intelligent farming robots for precision agriculture is among the ground-breaking
applications discussed. Furthermore, the paper discusses the ethical and societal implications of the rapid advancement of Al
and robotics. Issues such as job displacement, data privacy, and the responsibility of Al-driven decision-making are examined,
along with the need for appropriate regulations to ensure safe and ethical deployment.

. INTRODUCTION
The convergence of Artificial Intelligence (Al) and robotics has sparked a transformative revolution across various industries,
leading to the creation ofintelligent, autonomous machines capable of performing complex tasks and interacting with their
environment. Al, the simulation of human intelligence in machines, and robotics, the design and construction of mechanical devices
that mimic human actions, have synergistically combined to create powerful systems with unprecedented capabilities. This
introduction explores the dynamic and multifaceted relationship between Al and robotics, showcasing the advancements that have
been made and the potential they hold for the future. As
Al technologies continue to mature, the integration of Al algorithms into robotic systems has empowered machines with the ability
to learn, reason, and make decisions, giving rise to a new era of smart, adaptable, and autonomous robots.
Overview of Al and Rabotics: Al, as a field, encompasses a range of techniques and algorithms that enable machines to process
data, recognize patterns, and make decisions, often rivaling or surpassing human performance. Machine learning, a subset of Al,
empowers robots to learn from data and experiences, enabling them to adapt and improve their performance over time. Additionally,
computer vision and natural language processing enable robots to perceive and understand their surroundings, facilitating interaction
with humans in more intuitive ways. Evolution of Robotics: The history of robotics has seen significant progress, evolving from
simple machines carrying out repetitive tasks to sophisticated robots that can navigate complex environments, collaborate with
humans, and perform intricate operations with precision. The introduction of Al has been a catalyst for this evolution, as it infuses
robots with the ability to operate autonomously, perceive the world through sensors, and make intelligent decisions based on data.
Future
Outlook: As Al and robotics continue to evolve, the future holds immense promise. The development of even more intelligent,
interactive, and empathetic robots is on the horizon. Human-robot collaboration is expected to become more prevalent, with robots
complementing human skills in various domains and enhancing overall productivity and safety.

1. LITERATURE REVIEW

Over the past decade, Al integration into robotics has witnessed significant advancements, revolutionizing the capabilities and
applications of robotic systems. Researchers have focused on enhancing robot perception and sensing capabilities through Al
algorithms. By leveraging computer vision techniques and sensor fusion, robots can accurately perceive and interpret their
surroundings using cameras, LIDAR, and depth sensors. These improvements have enabled robots to recognize objects, navigate
complex environments, and interact more intelligently with their surroundings, making them safer and more efficient in real-world
scenarios. The application of Al in localization and mapping, particularly with Simultaneous Localization and Mapping (SLAM)
algorithms, has been instrumental in enabling robots to create detailed maps of their environments while concurrently determining
their own positions within these maps.
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SLAM techniques have found widespread use in autonomous vehicles, drones, and mobile robots, allowing them to navigate and
operate effectively in unknown or dynamic environments, further advancing their autonomy.

Al-driven planning and decision-making have also been at the forefront of research in the field of robotics. Through Al-powered
algorithms, robots can optimize their paths, trajectories, and actions based on their perception of the environment and specific
objectives. Researchers have explored various planning approaches, including classical planning, probabilistic planning, and
reinforcement learning, enabling robots to make informed decisions, adapt to changing circumstances, and handle complex tasks
more effectively.

Machine learning, especially deep learning, has played a crucial role in revolutionizing robotics. Deep neural networks have been
applied to various tasks, such as object recognition, grasping, and motion control. By learning from vast amounts of data, robots can
continuously improve their performance and adapt to different situations. Reinforcement learning, in particular, has been
extensively used to train robots in complex tasks, allowing them to learn through trial and error and achieve superior performance
over time. The interaction between humans and robots has been a critical focus of Al research in robotics. Natural Language
Processing (NLP) has enabled robots to understand and respond to human commands more naturally, facilitating more intuitive and
user-friendly interfaces. Social robots with emotional intelligence have been developed to recognize and respond to human
emotions, enhancing the overall human-robot interaction experience. Beyond individual robots, the study of swarm robotics and
collective intelligence has also seen significant attention. Researchers have explored Al algorithms that enable simple individual
robots to collectively achieve complex tasks through decentralized control and swarm intelligence. These developments have the
potential to revolutionize various fields, from search and rescue missions to agriculture and environmental monitoring. As Al-
powered robots become more prevalent in society, ethical and safety considerations have garnered increased attention. Researchers
and policymakers have focused on addressing potential risks, ensuring transparency and fairness in Al decision-making, and setting
guidelines for responsible robot deployment, including consideration of legal and ethical implications.

1. ROBOTS AND ROBOTICS
Robots and robotics are interconnected fields that involve the design, construction, operation, and application of mechanical
machines and systems that can perform tasks autonomously or semi-autonomously, often with varying degrees of artificial
intelligence.

A. Robots

A raobot is a mechanical device that is designed to carry out specific tasks autonomously or under remote control. These machines
can be programmed to perform repetitive or complex actions with precision and efficiency, often in situations where human
presence might be dangerous or impractical. Robots can come in various forms, from industrial robots used in manufacturing and
assembly lines to humanoid robots designed to interact with humans and assist in various applications.

B. Robotics

Robotics is the interdisciplinary field that encompasses the study, design, and application of robots. It combines elements of
mechanical engineering, electrical engineering, computer science, artificial intelligence, and other disciplines to create machines
that can interact with the physical world and carry out tasks.

IV. Al IN ROBOTICS
Al (Artificial Intelligence) plays a crucial role in modern robotics, enhancing the capabilities of robots and making them more
autonomous and adaptable. Al is the technology that enables robots to perceive their environment, make decisions, and learn from
experience. By integrating Al into robotics, robots can become more intelligent and versatile, allowing them to perform complex
tasks with greater efficiency and accuracy.

A. Aspects

1) Perception: Al algorithms enable robots to sense and perceive their surroundings using various sensors, such as cameras,
LIDAR, ultrasonic sensors, and more. These algorithms process the sensory data, enabling robots to recognize objects, people,
and other elements in their environment.

2) Decision-Making: Al-powered robots can analyze the information gathered from sensors and use it to make decisions and
plans. For example, in autonomous vehicles, Al helps in route planning and obstacle avoidance, ensuring safe navigation.
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3) Machine Learning: One of the most significant applications of Al in robotics is machine learning. By using machine learning
techniques like neural networks, robots can learn from data and improve their performance over time. This allows robots to
adapt to changing environments and optimize their actions based on previous experiences.

4) Natural Language Processing (NLP): Al-powered robots can understand and respond to human commands through NLP. This
capability is particularly useful in-service robots and personal assistants that interact with people in a more natural and intuitive
manner.

5) Human-Robot Collaboration: Al fosters safe and efficient collaboration between humans and robots. Through Al, robots can
perceive human gestures, movements, and intentions, making them more suitable for close interaction with humans in shared
spaces.

V.  APPLICATIONS

The application of Al in robotics has found diverse uses across various industries. Al-powered robots are employed in
manufacturing for automating tasks like assembly and welding, leading to increased efficiency and reduced human labor. In
healthcare, Al-driven robots assist in surgeries, patient care, and rehabilitation, enhancing precision and patient outcomes.
Autonomous drones and self-driving cars utilize Al to navigate complex environments and provide efficient transportation
solutions. Service robots equipped with Al operate in hospitality, retail, and households,providing assistance and improving
customer experiences. Additionally, Al in robotics plays a vital role in exploration and research, enabling robots to explore space,
underwater environments, and hazardous areas.

A. Al in Medical Field

Al in robotics has significantly impacted the medical field, revolutionizing patient care, surgical procedures, diagnostics, and

rehabilitation. Here are some key applications of Al in robotics in the medical domain:

1) Surgical Robotics: Al-powered surgical robots assist surgeons in performing minimally invasive surgeries with greater
precision and dexterity. These robots offer enhanced visualization, stability, and motion scaling, resulting in smaller incisions,
reduced trauma to patients, and faster recovery times.

2) Robot-Assisted Procedures: Al-driven robotic systems can carry out repetitive and precise tasks during medical procedures. For
example, robots are used in catheter-based interventions for treating cardiovascular diseases and neurosurgical procedures for
brain tumor removal.

B. Al in Business

Al in robotics has a wide range of applications in the business world, providing significant advantages and opportunities for various

industries. Here are some key ways Al is being integrated into robotics to drive business growth and innovation:

1) Manufacturing and Automation: In the manufacturing sector, Al-powered robots are transforming production lines by
automating repetitive and labor-intensive tasks. These robots can assemble, weld, paint, and handle intricate operations with
high precision, leading to increased efficiency, reduced production costs, and improved product quality.

2) Logistics and Warehousing: Al-driven robotics is revolutionizing logistics and warehouse operations. Robots equipped with Al
algorithms can efficiently sort, pick, and pack goods in warehouses, speeding up order fulfillment and optimizing inventory
management.

C. Al in Household:

Al in robotics is making significant strides in the household, transforming the way we perform everyday tasks and interact with our

living spaces.

Here are some key applications of Al in household robotics:

1) Cleaning Robots: Al-powered robotic vacuum cleaners and mops can autonomously navigate through homes, avoiding
obstacles, and efficiently clean various floor surfaces. These robots use sensors and Al algorithms to map the environment,
optimize cleaning paths, and adapt to different room layouts.

2) Personal Assistants: Al-driven home robots, such as smart speakers with virtual assistants like Amazon's Alexa or Google
Assistant, provide voice-controlled interactions, answer queries, set reminders, and control various smart devices in the house,
making daily routines more convenient.
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D. Humanoid Robots

Humanoid robots are robots that are designed to resemble and mimic human-like features and movements. They are often equipped

with a human-like head, torso, arms, and legs, and some are even designed to have facial expressions. The goal of creating

humanoid robots is to make them interact and move in a manner similar to humans, allowing them to perform tasks that involve
human-like dexterity and adaptability.

1) Sophia: It’s a humanoid robot developed by Hanson Robotics, a Hong Kong-based company specializing in creating lifelike
robots with advanced artificial intelligence capabilities. Sophia gained significant attention and recognition as one of the most
advanced humanoid robots due to her human-like appearance and interactions.

2) ASIMO: lIts short for Advanced Step in Innovative Mobility, is a humanoid robot developed by Honda Motor Co., Ltd. It is one
of the most well-known and advanced humanoid robots in the world, designed to showcase Honda's technological expertise and
advancements in robotics and mobility.

VI. FUTURE OF THE JOBS WITH THE EXISTENCE OF ROBOTICS
The future of jobs with the existence of robotics holds both promises and challenges. As robotics and automation technologies
continue to advance, they have the potential to revolutionize industries, increase productivity, and drive economic growth. However,
this progress also raises concerns about job displacement and workforce transformations.
In sectors such as manufacturing, logistics, and agriculture, robots can take over repetitive and physically demanding tasks, leading
to potential job losses for low-skilled workers. As robotic systems become more sophisticated and versatile, they may also encroach
on roles that traditionally required human expertise, such as data analysis, customer service, and even creative fields like content
creation and design. However, the rise of robotics does not necessarily equate to the wholesale elimination of jobs. Instead, it is
likely to reshape the job landscape and create new opportunities. In industries where robots augment human capabilities rather than
replace them entirely, a new hybrid workforce may emerge, with humans working alongside robots to achieve better outcomes.
This evolution will drive a shift in the types of skills that are in demand. Jobs that require technical proficiency in areas like
programming, data analytics, artificial intelligence, and robotics maintenance will see increasing demand. Individuals with a strong
foundation in science, technology, engineering, and mathematics (STEM) will have a competitive advantage in the job market.
However, it's not just technical skills that will be valuable. Human qualities such as creativity, emotional intelligence, adaptability,
and critical thinking will become even more critical in an increasingly automated world. Jobs that involve complex problem-
solving, interpersonal communication, and empathy will remain essential and difficult to automate. To ensure a smooth transition to
a future with robotics, reskilling and upskilling initiatives will be crucial. Governments, educational institutions, and businesses will
need to collaborate to offer training programs that equip the workforce with the skills needed to thrive in this new environment.
Encouraging a culture of lifelong learning and adaptability will be vital for individuals to remain competitive and resilient.
Policymakers will also play a critical role in managing the impact of automation on the labor market. They will need to strike a
balance between supporting technological advancements and safeguarding workers' rights and livelihoods. Implementing measures
such as income support, social safety nets, and retraining programs will be essential to ensure that no one is left behind. The future
of jobs with the existence of robotics is undoubtedly complex, and its trajectory will depend on various factors, including
technological advancements, societal attitudes, and policy decisions. While automation will inevitably bring significant changes,
history has shown that innovation also creates new opportunities and economic growth. By embracing these changes, preparing the
workforce, and fostering a spirit of adaptability, we can shape a future where humans and robots coexist, complementing each
other's strengths and driving progress for the benefit of society as a whole.

VII.  CONCLUSION

In conclusion, the integration of artificial intelligence (Al) in robotics has brought about a profound transformation in various
industries and applications. The synergistic combination of Al algorithms with robotic systems has enabled machines to exhibit
enhanced decision-making, problem-solving capabilities, and adaptability to dynamic environments. From autonomous vehicles and
surgical robots to intelligent manufacturing processes and companion robots, Al-powered robotics has proven to be a game-changer,
revolutionizing how tasks are performed and enhancing human lives. Al has enabled robots to perceive their surroundings,
recognize objects, and interact with humans in more intuitive and natural ways. Machine learning and deep learning techniques have
empowered robots to learn from experience, adapt to new situations, and continually improve their performance without explicit
programming. The real-time data processing and analysis capabilities of Al have contributed to enhanced precision, efficiency, and
safety in robotic operations.
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Despite the tremendous potential and benefits of Al in robotics, challenges persist. Ethical considerations, such as transparency,
fairness, and accountability in Al decision-making, need to be carefully addressed to ensure responsible and ethical use of robotic
systems. Concerns about job displacement and the need for workforce reskilling and upskilling should be proactively managed to
foster a smooth transition to a future with Al-driven automation.

The future of Al in robotics holds vast opportunities for innovation, economic growth, and societal advancement. Continued
research and development, collaboration between industries and academia, and thoughtful regulation are vital to harness the full
potential of Al in robotics responsibly. By striking the right balance between technological progress, ethical considerations, and
human-centric design, we can shape a future where Al-powered robotics coexists with humans harmoniously, augmenting human
capabilities, and contributing to a safer, more efficient, and prosperous world.
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