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introduction to autonomous mobile robots opens a fascinating window into one
of the most transformative technologies shaping industries today. As
automation continues to evolve, autonomous mobile robots (AMRs) are becoming
pivotal players in sectors ranging from manufacturing and logistics to
healthcare and retail. But what exactly are these robots, how do they work,
and why is their adoption accelerating so rapidly? Let's embark on a journey
to understand the world of AMRs, their capabilities, and their impact on the
future of work and daily life.

What Are Autonomous Mobile Robots?

To grasp the essence of autonomous mobile robots, it helps to break down the
term itself. These are robots equipped with the ability to navigate their
environment independently without constant human intervention. Unlike
traditional robotic systems fixed to a single location or requiring manual
control, AMRs can move freely within dynamic settings.

At their core, autonomous mobile robots combine mechanical systems, sensors,
control algorithms, and software intelligence to perceive surroundings, plan
routes, avoid obstacles, and complete tasks efficiently. They differ
significantly from automated guided vehicles (AGVs), which rely on predefined
paths, such as magnetic strips or tracks, and often require external
infrastructure.

Key Components of an Autonomous Mobile Robot

Understanding the anatomy of an AMR sheds light on how these machines operate
so seamlessly:

Sensors: Cameras, LiDAR, ultrasound, and infrared sensors help AMRs
detect objects, measure distances, and create real-time maps of their
environment.

Navigation System: Using simultaneous localization and mapping (SLAM)
algorithms, AMRs can build and update maps while tracking their own
position.

Control Software: This is the brain of the robot, processing sensor



data, making decisions, and executing movement commands.

Mobility Platform: Wheels, tracks, or legs that allow the robot to move
across different terrains or floors.

Power Supply: Typically rechargeable batteries, ensuring the robot can
operate for extended periods.

The Evolution and Types of Autonomous Mobile
Robots

Autonomous mobile robots have come a long way since their early inception.
Initially, robots were limited to repetitive, stationary tasks on factory
floors. Today, they exhibit remarkable flexibility and intelligence, enabling
a broad range of applications.

Common Types of AMRs

The diversity of AMRs is vast, but they generally fall into a few categories
based on their function and design:

Warehouse Robots: These robots optimize inventory management by1.
transporting goods, picking items, and sorting packages. Amazon’s Kiva
robots are prime examples.

Delivery Robots: Designed for last-mile delivery, these AMRs navigate2.
sidewalks and urban environments to bring packages or food directly to
customers.

Inspection Robots: Used in industrial settings, these robots patrol3.
facilities, inspect equipment, and report anomalies without human risk.

Healthcare Robots: Assisting in hospitals and eldercare, these robots4.
can deliver medications, transport supplies, or provide telepresence
capabilities.

Cleaning Robots: Autonomous vacuum cleaners and floor scrubbers are5.
everyday examples improving hygiene in commercial and residential
spaces.



How Autonomous Mobile Robots Work

Delving deeper into the operational mechanics of AMRs reveals a blend of
advanced technologies working in harmony.

Perception and Environment Understanding

For a robot to navigate autonomously, it must first “see” and interpret its
surroundings. Using sensors such as LiDAR and stereo cameras, AMRs create
detailed 3D maps. These maps help the robot distinguish between static
obstacles like walls and dynamic ones like people or other robots.

Localization and Mapping

Simultaneous Localization and Mapping (SLAM) is a critical process where the
robot builds a map of an unknown environment while keeping track of its
position within that map. This ongoing updating allows AMRs to adapt to
changes, such as new obstacles or rearranged furniture, maintaining efficient
navigation.

Path Planning and Decision Making

After understanding the environment, AMRs calculate the optimal path to their
destination. This involves algorithms that consider safety, efficiency, and
energy consumption. If an obstacle suddenly appears, the robot re-plans its
route in real-time, ensuring smooth operation.

Communication and Coordination

In environments with multiple robots, such as large warehouses, AMRs often
communicate to avoid collisions and maximize productivity. Fleet management
software orchestrates the movement of multiple units, balancing workload and
prioritizing tasks dynamically.

Benefits Driving the Adoption of Autonomous
Mobile Robots

The rise of AMRs is fueled by numerous advantages that appeal to businesses
and end-users alike.



Increased Efficiency: AMRs perform repetitive tasks faster and with
fewer errors than humans, boosting overall productivity.

Cost Reduction: By automating labor-intensive processes, companies can
reduce operational costs and allocate human workers to higher-value
roles.

Enhanced Safety: Robots can operate in hazardous environments, carrying
out inspections or material handling without putting humans at risk.

Scalability and Flexibility: AMRs can be deployed incrementally and
reprogrammed for different tasks as business needs shift.

24/7 Operation: Unlike human workers, robots can function continuously
with minimal downtime for charging or maintenance.

Challenges and Considerations in Implementing
Autonomous Mobile Robots

While the promise of AMRs is compelling, organizations face several
challenges when integrating these systems.

Technical Challenges

Developing reliable perception and navigation in complex, dynamic
environments remains a technical hurdle. Unexpected obstacles or changes in
layout can confuse robots if their software isn't robust enough.

Integration with Existing Systems

AMRs need to coexist with human workers and legacy machinery. Seamless
integration requires careful planning, including safety protocols,
communication standards, and workflow adjustments.

Cost and ROI

Initial investment in autonomous mobile robots can be substantial. Companies
must assess the return on investment carefully, considering not just purchase
price but also training, maintenance, and potential downtime.



Regulatory and Ethical Aspects

Deploying robots in public spaces or workplaces raises questions about
liability, privacy, and job displacement. Clear policies and responsible use
are essential to address societal concerns.

The Future Landscape of Autonomous Mobile
Robots

Looking ahead, the field of autonomous mobile robots is poised for remarkable
growth and innovation. Advances in artificial intelligence, machine learning,
and sensor technology will make AMRs smarter, more adaptable, and capable of
handling increasingly complex tasks.

Emerging trends include:

Collaborative Robots (Cobots): Designed to work safely alongside humans,
enhancing teamwork in diverse environments.

Swarm Robotics: Coordinated groups of smaller robots performing
collective tasks efficiently.

Improved Human-Robot Interaction: Natural language processing and
gesture recognition facilitating smoother communication.

Energy Efficiency: Innovations in battery technology and power
management extending operational time.

As autonomous mobile robots become more accessible and versatile, their role
in transforming logistics, manufacturing, healthcare, and even everyday life
will only deepen. Embracing this technology offers exciting possibilities for
productivity and innovation, redefining how we approach work and automation.

Frequently Asked Questions

What is an autonomous mobile robot (AMR)?
An autonomous mobile robot (AMR) is a type of robot that can navigate and
perform tasks in its environment without human intervention, using sensors,
cameras, and intelligent algorithms to make decisions.



How do autonomous mobile robots differ from
traditional automated guided vehicles (AGVs)?
Unlike AGVs, which follow fixed paths using wires or markers, autonomous
mobile robots navigate dynamically using onboard sensors and mapping
technologies, allowing them to adapt to changing environments.

What are the primary components of an autonomous
mobile robot?
The primary components include sensors (like LiDAR, cameras, ultrasonic
sensors), a processing unit for decision-making, actuators for movement, and
software for navigation, perception, and control.

Which industries commonly use autonomous mobile
robots?
Autonomous mobile robots are widely used in industries such as manufacturing,
logistics, healthcare, agriculture, and warehousing to automate material
handling, delivery, inspection, and other tasks.

What role does artificial intelligence play in
autonomous mobile robots?
Artificial intelligence enables AMRs to interpret sensor data, recognize
objects, learn from their environment, plan paths, and make decisions,
enhancing their autonomy and efficiency.

What are the challenges faced in developing
autonomous mobile robots?
Challenges include ensuring reliable navigation in complex environments,
obstacle detection and avoidance, real-time decision-making, battery life
limitations, and integrating with existing systems.

How do autonomous mobile robots perceive their
environment?
They use a combination of sensors such as LiDAR, cameras, ultrasonic sensors,
and IMUs to collect data about their surroundings, which is processed to
create maps and detect obstacles.

What is simultaneous localization and mapping (SLAM)
in the context of AMRs?
SLAM is a technique that allows AMRs to build a map of an unknown environment



while simultaneously keeping track of their location within it, which is
essential for autonomous navigation.

What safety measures are implemented in autonomous
mobile robots?
Safety measures include obstacle detection and avoidance systems, emergency
stop functions, compliance with safety standards, and communication protocols
to interact safely with humans and other machines.

Additional Resources
Introduction to Autonomous Mobile Robots: Navigating the Future of Automation

Introduction to autonomous mobile robots reveals a transformative frontier in
robotics and automation technology, redefining operational efficiencies
across multiple industries. As these intelligent machines gain traction,
understanding their core components, functionalities, and applications
becomes essential for businesses aiming to leverage automation's full
potential. Autonomous mobile robots (AMRs) are not mere automated vehicles;
they represent a sophisticated integration of sensors, artificial
intelligence, and advanced navigation systems capable of operating
independently within dynamic environments.

Understanding Autonomous Mobile Robots

At its core, the autonomous mobile robot is designed to move through complex
spaces without human intervention. Unlike traditional automated guided
vehicles (AGVs) that rely on fixed paths like magnetic strips or wires, AMRs
utilize a combination of sensors, cameras, and onboard computing to interpret
their surroundings, make real-time decisions, and optimize their travel
routes. This capability marks a significant evolution in mobile robotics,
blending elements of machine learning, computer vision, and spatial mapping.

Key Components and Technologies

The sophistication of AMRs lies in their architecture, which typically
includes:

Perception Systems: These involve LiDAR, ultrasonic sensors, depth
cameras, and infrared technologies that enable the robot to detect
obstacles and navigate safely.

Navigation Algorithms: Using simultaneous localization and mapping



(SLAM) techniques, AMRs build real-time maps of their environment to
avoid collisions and identify optimal paths.

Artificial Intelligence: Embedded AI allows autonomous decision-making,
task prioritization, and adaptive learning from operational data,
enhancing efficiency over time.

Communication Modules: Integration with wireless networks and cloud
platforms facilitates remote monitoring, fleet management, and software
updates.

These components work in synergy to enable AMRs to perform complex tasks such
as goods transportation, inventory management, and delivery services without
constant human oversight.

Applications Across Industries

Autonomous mobile robots have found extensive applications in diverse
sectors, often tailored to specific operational demands.

Manufacturing and Warehousing

In manufacturing plants and warehouses, AMRs streamline material handling,
reduce manual labor, and minimize human error. According to a 2023 report by
Robotics Industry Association, the deployment of AMRs in logistics has
increased operational throughput by up to 25% while reducing workplace
injuries related to repetitive tasks.

Healthcare and Hospitals

Hospitals utilize autonomous robots for tasks such as delivering medications,
transporting linens, and sanitizing rooms. Their ability to navigate crowded
corridors and dynamically adjust routes enhances hospital logistics, allowing
healthcare professionals to focus on patient care.

Retail and E-commerce

Retail centers and e-commerce fulfillment centers deploy AMRs to automate
order picking and restocking. The robots’ real-time mapping and obstacle
avoidance capabilities enable them to operate safely alongside human workers,
improving order accuracy and delivery speed.



Comparing AMRs to Automated Guided Vehicles
(AGVs)

While both AMRs and AGVs aim to automate material movement, their operational
methodologies differ significantly:

Navigation: AGVs follow predetermined paths using physical guides,1.
whereas AMRs navigate autonomously using sensor data and AI algorithms.

Flexibility: AMRs can adapt routes dynamically in response to2.
environmental changes, while AGVs require manual reprogramming to alter
routes.

Cost and Deployment: AGVs often involve higher installation costs due to3.
infrastructure requirements, whereas AMRs can be deployed more rapidly
with minimal environmental modifications.

This distinction makes AMRs particularly attractive for businesses requiring
scalable and adaptable automation solutions.

Advantages and Limitations of Autonomous Mobile
Robots

Embracing AMRs presents numerous benefits but also entails certain challenges
that organizations must consider.

Advantages

Enhanced Efficiency: AMRs optimize operational workflows by automating
repetitive tasks and reducing downtime.

Improved Safety: By handling hazardous or strenuous activities, AMRs
contribute to safer work environments.

Scalability: The modular nature of AMRs allows for easy expansion of
robotic fleets as operational demands grow.

Real-Time Data Collection: Robots continuously gather data, enabling
predictive maintenance and process optimization.



Limitations

High Initial Investment: Although costs are declining, integrating AMRs
requires significant upfront capital.

Complex Integration: Seamless operation mandates compatibility with
existing IT systems and workflows.

Environmental Constraints: AMRs perform best in structured environments;
unpredictable or cluttered spaces may hinder performance.

Cybersecurity Risks: Increased connectivity introduces vulnerabilities
that necessitate robust security measures.

Understanding these factors is crucial for informed decision-making when
incorporating autonomous systems into business operations.

Future Trends in Autonomous Mobile Robotics

The trajectory of AMR technology is marked by rapid innovation and expanding
capabilities. Emerging trends include:

Advanced AI Integration

Next-generation AMRs are expected to leverage deeper learning models for
enhanced perception and decision-making, enabling them to function
effectively in unstructured environments.

Collaborative Robotics (Cobots)

Developments in safe human-robot interaction will facilitate closer
collaboration between AMRs and human workers, combining the strengths of
both.

Fleet Management Systems

Cloud-based platforms and IoT connectivity will allow real-time coordination
of multiple robots, optimizing task allocation and operational efficiency on
a larger scale.



Energy Efficiency and Sustainability

Innovations in battery technology and power management will extend
operational runtimes and reduce the environmental impact of robotic fleets.

As autonomous mobile robots continue to evolve, their role in transforming
industries and redefining automation paradigms becomes increasingly evident,
marking a new era in intelligent, adaptive machinery.
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  introduction to autonomous mobile robots: Mobile Robotics Ulrich Nehmzow, 2003-07-08
Mobile Robotics: A Practical Introduction (2nd edition) is an excellent introduction to the
foundations and methods used for designing completely autonomous mobile robots. A fascinating,
cutting-edge, research topic, autonomous mobile robotics is now taught in more and more
universities. In this book you are introduced to the fundamental concepts of this complex field via
twelve detailed case studies that show how to build and program real working robots. Topics
covered in clued learning, autonomous navigation in unmodified, noisy and unpredictable
environments, and high fidelity robot simulation. This new edition has been updated to include a
new chapter on novelty detection, and provides a very practical introduction to mobile robotics for a
general scientific audience. It is essential reading for 2nd and 3rd year undergraduate students and
postgraduate students studying robotics, artificial intelligence, cognitive science and robot
engineering. The update and overview of core concepts in mobile robotics will assist and encourage
practitioners of the field and set challenges to explore new avenues of research in this exiting field.
The author is Senior Lecturer at the Department of Computer Science at the University of Essex. A
very fine overview over the relevant problems to be solved in the attempt to bring intelligence to a
moving vehicle. Professor Dr. Ewald von Puttkamer, University of Kaiserslautern Case studies show
ways of achieving an impressive repertoire of kinds of learned behaviour, navigation and
map-building. The book is an admirable introduction to this modern approach to mobile robotics and
certainly gives a great deal of food for thought. This is an important and though-provoking book.
Alex M. Andrew in Kybernetes Vol 29 No 4 and Robotica Vol 18
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Jose Machado, Justyna Trojanowska, Erika Ottaviano, M. Anthony Xavior, Petr Valášek, Yevheniia
Basova, 2025-07-11 This book reports on innovations and engineering achievements of industrial
relevance, with a special emphasis on mechanical engineering developments applied to modeling,
simulation, and design of mechanical systems, and synthesis of new materials for advanced
manufacturing applications. It gathers peer-reviewed papers presented at the 4th International
Conference “Innovation in Engineering”, ICIE 2025, held on June 18-20, 2025, Prague, Czech
Republic. All in all, this first volume of a three-volume set provides engineering researchers and
professionals with a timely snapshot of technologies and strategies that should help shaping
different industrial sectors to improve production efficiency, industrial sustainability, and human
well-being.
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Holland, 2004-01-24 Designing Autonomous Mobile Robots introduces the reader to the fundamental
concepts of this complex field. The author addresses all the pertinent topics of the electronic
hardware and software of mobile robot design, with particular emphasis on the more difficult
problems of control, navigation, and sensor interfacing. Covering topics such as advanced sensor
fusion, control systems for a wide array of application sensors and instrumentation, and fuzzy logic
applications, this volume is essential reading for engineers undertaking robotics projects as well as
undergraduate and graduate students studying robotic engineering, artificial intelligence, and
cognitive science. Its state-of-the-art treatment of core concepts in mobile robotics helps and
challenges readers in exploring new avenues in an exciting field. - Authored by a well-known pioneer
of mobile robotics - Learn how to approach the design of and complex control system with
confidence
  introduction to autonomous mobile robots: Autonomous Robots George A. Bekey,
2005-05-20 An introduction to the science and practice of autonomous robots that reviews over 300
current systems and examines the underlying technology. Autonomous robots are intelligent
machines capable of performing tasks in the world by themselves, without explicit human control.
Examples range from autonomous helicopters to Roomba, the robot vacuum cleaner. In this book,



George Bekey offers an introduction to the science and practice of autonomous robots that can be
used both in the classroom and as a reference for industry professionals. He surveys the hardware
implementations of more than 300 current systems, reviews some of their application areas, and
examines the underlying technology, including control, architectures, learning, manipulation,
grasping, navigation, and mapping. Living systems can be considered the prototypes of autonomous
systems, and Bekey explores the biological inspiration that forms the basis of many recent
developments in robotics. He also discusses robot control issues and the design of control
architectures. After an overview of the field that introduces some of its fundamental concepts, the
book presents background material on hardware, control (from both biological and engineering
perspectives), software architecture, and robot intelligence. It then examines a broad range of
implementations and applications, including locomotion (wheeled, legged, flying, swimming, and
crawling robots), manipulation (both arms and hands), localization, navigation, and mapping. The
many case studies and specific applications include robots built for research, industry, and the
military, among them underwater robotic vehicles, walking machines with four, six, and eight legs,
and the famous humanoid robots Cog, Kismet, ASIMO, and QRIO. The book concludes with
reflections on the future of robotics—the potential benefits as well as the possible dangers that may
arise from large numbers of increasingly intelligent and autonomous robots.
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Nehmzow, 2012-12-06 Mobile Robotics: A Practical Introduction is an excellent introduction to the
foundations and methods used for designing completely autonomous mobile robots. In this book you
are introduced to the fundamental concepts of this complex field via twelve detailed case studies
which show how to build and program real working robots. This book provides a very practical
introduction to mobile robotics for a general scientific audience, and is essential reading for final
year undergraduate students and postgraduate students studying Robotics, Artificial Intelligence,
Cognitive Science and Robot Engineering. Its update and overview of core concepts in mobile
robotics will assist and encourage practitioners of the field, and set challenges to explore new
avenues of research in this exciting field.
  introduction to autonomous mobile robots: Intelligent Moving Cities: Technological Leap
and Social Integration of Autonomous Mobile Robots Minje Choi, Seungjae Lee, 2025-08-25 The
book Intelligence Moving Cities methodically unveils the multifaceted impacts of autonomous mobile
robots on urban environments. Through seven insightful chapters, readers are taken on a journey
from the historical developments in robotics to cutting-edge applications that promise a more
livable, safe, and efficient cityscape. From navigation systems and design tailored specifically for
urban settings to their integration into daily activities, this book provides a comprehensive look at
the technological advancements that are transforming our public spaces. Each chapter delves deep
into critical aspects of urban autonomous robotics: the societal and technological drivers, the
evolution of robotics, core technologies of navigation and mobility, design and scalability of
urban-use robots, and their diverse applications ranging from public safety to personal mobility and
logistics. Furthermore, it addresses the broader implications of deploying these technologies in
urban settings, including urban planning, pedestrian safety, and the overall enhancement of city life.
Targeted at technologists, urban planners, policymakers, and academics, Intelligence Moving Cities
is not merely a technical recount but a profound statement on the intersection of technology, urban
planning, and social integration. It offers practical examples, case studies, and forward-looking
analyses, making it an indispensable resource for anyone committed to the future of urban
development. Explore the transformative potential of autonomous robotics in creating more
accessible, efficient, and people-oriented urban environments with Intelligence Moving Cities. Join
the movement toward revolutionizing city life, ensuring a sustainable, inclusive, and thriving future
for urban landscapes
  introduction to autonomous mobile robots: Autonomous Mobile Robots Alex Meystel,
1991 This book explores a new rapidly developing area of robotics. It describes the state of the art in
intelligence control, applied machine intelligence, and research and initial stages of manufacturing



autonomous mobile robots. A complete account of the theoretical and experimental results obtained
during the last two decades together with some generalizations on Autonomous Mobile Systems are
included in this book.
  introduction to autonomous mobile robots: Simultaneous Localization and Mapping for
Mobile Robots: Introduction and Methods Fernández-Madrigal, Juan-Antonio, 2012-09-30 As mobile
robots become more common in general knowledge and practices, as opposed to simply in research
labs, there is an increased need for the introduction and methods to Simultaneous Localization and
Mapping (SLAM) and its techniques and concepts related to robotics. Simultaneous Localization and
Mapping for Mobile Robots: Introduction and Methods investigates the complexities of the theory of
probabilistic localization and mapping of mobile robots as well as providing the most current and
concrete developments. This reference source aims to be useful for practitioners, graduate and
postgraduate students, and active researchers alike.
  introduction to autonomous mobile robots: Proceedings of the 2nd International
Conference on Nonlinear Dynamics and Applications (ICNDA 2024), Volume 3 Asit Saha,
Santo Banerjee, 2024-12-09 This book covers the latest advancements and applications of nonlinear
dynamics in various fields of science and engineering, presenting a curated selection of
peer-reviewed contributions at the 2nd International Conference on Nonlinear Dynamics and
Applications (ICNDA 2024) at Sikkim Manipal Institute of Technology (SMIT). Organized by the
Department of Mathematics, SMIT, SMU, this international conference provides a platform for
scientists, researchers, and inventors to share their findings and exchange ideas in the ever-evolving
field of nonlinear dynamics. This book comprises three volumes. Volume 3 focuses on graphs,
networks, and communications. It covers topics such as optimization in control and neural systems;
machine learning for signal analysis and classification; graph theory applications in science and
engineering; analysis of wavelets and transforms in signal processing; and semiconductor devices
and nanomaterials.
  introduction to autonomous mobile robots: Research Anthology on Reliability and
Safety in Aviation Systems, Spacecraft, and Air Transport Management Association,
Information Resources, 2020-09-24 As with other transportation methods, safety issues in aircraft
can result in a total loss of life. Recently, the air transport industry has come under immense
scrutiny after several deaths occurred due to aircraft design and airlines that allowed improperly
inspected aircraft to fly. Spacecraft too have found errors in system software that could lead to
catastrophic failure. It is imperative that the aviation and aerospace industries continue to revise
and refine safety protocols from the construction and design of aircraft, to secure and improve
aviation systems, and to test and inspect aircraft. The Research Anthology on Reliability and Safety
in Aviation Systems, Spacecraft, and Air Transport is a vital reference source that examines the
latest scholarly material on the use of adaptive and assistive technologies in aviation to establish
clear guidelines for the design and implementation of such technologies to better serve the needs of
both military and civilian pilots. It also covers new information technology use in aviation systems to
streamline the cybersecurity, decision making, planning, and design processes within the aviation
industry. Highlighting a range of topics such as air navigation systems, computer simulation, and
airline operations, this multi-volume book is ideally designed for pilots, scientists, engineers,
aviation operators, air traffic controllers, air crash investigators, teachers, academicians,
researchers, and students.
  introduction to autonomous mobile robots: Intelligent Autonomous Systems Dilip Kumar
Pratihar, 2010-02-24 This research book contains a sample of most recent research in the area of
intelligent autonomous systems. The contributions include: General aspects of intelligent
autonomous systems Design of intelligent autonomous robots Biped robots Robot for stair-case
navigation Ensemble learning for multi-source information fusion Intelligent autonomous systems in
psychiatry Condition monitoring of internal combustion engine Security management of an
enterprise network High dimensional neural nets and applications This book is directed to
engineers, scientists, professor and the undergraduate/postgraduate students who wish to explore



this field further.
  introduction to autonomous mobile robots: Introduction to Autonomous Robots
Nikolaus Correll, Bradley Hayes, Christoffer Heckman, Alessandro Roncone, 2022-12-20 A
comprehensive introduction to the field of autonomous robotics aimed at upper-level undergraduates
and offering additional online resources. Textbooks that provide a broad algorithmic perspective on
the mechanics and dynamics of robots almost unfailingly serve students at the graduate level.
Introduction to Autonomous Robots offers a much-needed resource for teaching third- and
fourth-year undergraduates the computational fundamentals behind the design and control of
autonomous robots. The authors use a class-tested and accessible approach to present progressive,
step-by-step development concepts, alongside a wide range of real-world examples and fundamental
concepts in mechanisms, sensing and actuation, computation, and uncertainty. Throughout, the
authors balance the impact of hardware (mechanism, sensor, actuator) and software (algorithms) in
teaching robot autonomy. Features: Rigorous and tested in the classroom Written for engineering
and computer science undergraduates with a sophomore-level understanding of linear algebra,
probability theory, trigonometry, and statistics QR codes in the text guide readers to online lecture
videos and animations Topics include: basic concepts in robotic mechanisms like locomotion and
grasping, plus the resulting forces; operation principles of sensors and actuators; basic algorithms
for vision and feature detection; an introduction to artificial neural networks, including convolutional
and recurrent variants Extensive appendices focus on project-based curricula, pertinent areas of
mathematics, backpropagation, writing a research paper, and other topics A growing library of
exercises in an open-source, platform-independent simulation (Webots)
  introduction to autonomous mobile robots: Autonomous Mobile Robots Frank L. Lewis,
Shuzhi Sam Ge, 2018-10-03 It has long been the goal of engineers to develop tools that enhance our
ability to do work, increase our quality of life, or perform tasks that are either beyond our ability, too
hazardous, or too tedious to be left to human efforts. Autonomous mobile robots are the culmination
of decades of research and development, and their potential is seemingly unlimited. Roadmap to the
Future Serving as the first comprehensive reference on this interdisciplinary technology,
Autonomous Mobile Robots: Sensing, Control, Decision Making, and Applications authoritatively
addresses the theoretical, technical, and practical aspects of the field. The book examines in detail
the key components that form an autonomous mobile robot, from sensors and sensor fusion to
modeling and control, map building and path planning, and decision making and autonomy, and to
the final integration of these components for diversified applications. Trusted Guidance A duo of
accomplished experts leads a team of renowned international researchers and professionals who
provide detailed technical reviews and the latest solutions to a variety of important problems. They
share hard-won insight into the practical implementation and integration issues involved in
developing autonomous and open robotic systems, along with in-depth examples, current and future
applications, and extensive illustrations. For anyone involved in researching, designing, or deploying
autonomous robotic systems, Autonomous Mobile Robots is the perfect resource.
  introduction to autonomous mobile robots: Intelligent Autonomous Systems Y. Kakazu, M.
Wada, T. Sato, 1998 This book contains scientific and engineering activities of the fifth international
conference of Intelligent Autonomous Systems (IAS-5). The exploration for automatic systems has
much attention over the centuries and created attractive research activities. The Intelligent and
Autonomous systems are the current trend toward fully automatic systems that can adapt to changes
in their environment. The purpose of the fifth IAS conference is to provide an opportunity for the
international community of researchers in the field of autonomous systems as well as architectures,
tools, components, techniques, and new IAS design methodologies. The emphasis will be on science
and technology for autonomous systems working in a complex environment.
  introduction to autonomous mobile robots: RoboCup-99: Robot Soccer World Cup III
Manuela Veloso, Enrico Pagello, Hiroaki Kitano, 2003-07-31 This book is the third official archival
publication devoted to RoboCup and documents the achievements presented at the Third Robot
World Cup Soccer Games and Conferences, Robo-Cup-99, held in Stockholm, Sweden in July/August



1999. The book presents the following parts - Introductory overview and survey - Research papers of
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