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This resource provides an introductory overview covering two distinct yet critical areas: the principles 
of type and change, delving into their foundational concepts and implications, as well as the funda-
mentals of Unmanned Aerial Vehicle (UAV) systems, explaining their structure, function, and diverse 
applications across modern industries.
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Introduction to UAV Systems

Unmanned aerial vehicles (UAVs) have been widely adopted in themilitary world over the last decade 
and the success of thesemilitary applications is increasingly driving efforts to establishunmanned 
aircraft in non-military roles. Introduction to UAV Systems,4th edition provides a comprehensivein-
troduction to all of the elements of a complete Unmanned AircraftSystem (UAS). It addresses the air 
vehicle, mission planning andcontrol, several types of mission payloads, data links and how theyinteract 
with mission performance, and launch and recoveryconcepts. This book provides enough information 
to encourage astudent to learn more; to provide a specialist with a basicappreciation of the technical 
issues that drive other parts of thesystem and interact with their specialty; or to help a programmanager 
understand system-level tradeoffs and know what questionsto ask. Key features: Comprehensive 
overview of all elements of a UAS and of how theyinteract. Introduces the underlying concepts of 
key subsystems. Emphasizes system-integration issues and how they relate tosubsystem design 
choices. Practical discussion of issues informed by lessons learned inUAV programs. Introduction to 
UAV Systems,4th edition is written both for newcomersto the subject and for experienced members 
of the UAV community whodesire a comprehensive overview at the system level. As well as being a 
primary text for an introductory course onUAS or a supplementary text in a course that goes into more 
depthin one of the individual technologies involved in a UAS, this bookis a useful overview for practicing 
engineers, researchers,managers, and consultants interested in UAV systems.

Introduction to UAV Systems

Introduction to UAV Systems The latest edition of the leading resource on unmanned aerial vehicle 
systems In the newly revised Fifth Edition of Introduction to UAV Systems, an expert team of aviators, 
engineers, and researchers delivers the fundamentals of UAV systems for both professionals and 
students in UAV courses. Suitable for students in Aerospace Engineering programs, as well as 
Flight and Aeronautics programs, this new edition now includes end-of-chapter questions and online 
instructor ancillaries that make it an ideal textbook. As the perfect complement to the author’s Design 
of Unmanned Aerial Systems, this book includes the history, classes, and missions of UAVs. It covers 
fundamental topics, like aerodynamics, stability and control, propulsion, loads and structures, mission 
planning, payloads, and communication systems. Brand-new materials in areas including autopilots, 
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quadcopters, payloads, and ground control stations highlight the latest industry technologies. The 
authors also discuss: A thorough introduction to the history of unmanned aerial vehicles, including their 
use in various conflicts, an overview of critical UAV systems, and the Predator/Reaper A comprehensive 
exploration of the classes and missions of UAVs, including several examples of UAV systems, like Mini 
UAVs, UCAVs, and quadcopters Practical discussions of air vehicles, including coverage of topics like 
aerodynamics, flight performance, stability, and control In-depth examinations of propulsion, loads, 
structures, mission planning, control systems, and autonomy Perfect for professional aeronautical and 
aerospace engineers, as well as students and instructors in courses like Unmanned Aircraft Systems 
Design and Introduction to Unmanned Aerial Systems, Introduction to UAV Systems is an indispensable 
resource for anyone seeking coverage of the latest industry advances and technologies in UAV and 
UAS technology.

Introduction to Unmanned Aircraft Systems

Introduction to Unmanned Aircraft Systems, Third Edition surveys the basics of unmanned aircraft 
systems (UAS), from sensors, controls, and automation to regulations, safety procedures, and human 
factors. Featuring chapters by leading experts, this fully updated bestseller fills the need for an 
accessible and effective university textbook. Focussing on the civilian applications of UAS, the text 
begins with an historical overview of unmanned aerial vehicles, and proceeds to examine each major 
UAS subsystem. Its combination of understandable technical coverage and up-to-date information 
on policy and regulation makes the text appropriate for both Aerospace Engineering and Aviation 
programs.

Introduction to Unmanned Aerial Vehicle Systems

Introduction to Unmanned Aircraft Systems surveys the fundamentals of unmanned aircraft system 
(UAS) operations, from sensors, controls, and automation to regulations, safety procedures, and human 
factors. It is designed for the student or layperson and thus assumes no prior knowledge of UASs, 
engineering, or aeronautics. Dynamic and well-illustrated, the first edition of this popular primer was 
created in response to a need for a suitable university-level textbook on the subject. Fully updated and 
significantly expanded, this new Second Edition: Reflects the proliferation of technological capability, 
miniaturization, and demand for aerial intelligence in a post-9/11 world Presents the latest major 
commercial uses of UASs and unmanned aerial vehicles (UAVs) Enhances its coverage with greater 
depth and support for more advanced coursework Provides material appropriate for introductory UAS 
coursework in both aviation and aerospace engineering programs Introduction to Unmanned Aircraft 
Systems, Second Edition capitalizes on the expertise of contributing authors to instill a practical, 
up-to-date understanding of what it takes to safely operate UASs in the National Airspace System 
(NAS). Complete with end-of-chapter discussion questions, this book makes an ideal textbook for a 
first course in UAS operations.

Introduction to Unmanned Aircraft Systems

This book provides an introduction to the use of unmanned aerial vehicles (UAVs) for the geographic 
observation and spatial analysis of urban areas. The velocity of urban change necessitates observation 
platforms that not only enhance situational awareness for planning and allied analytical efforts, but also 
provide the ability to rapidly and inexpensively collect data and monitor change. UAVs can accomplish 
both of these tasks, but their use in urban environments is loaded with social, operational, regulatory 
and technical challenges that must be addressed for successful deployments. The book provides a 
resource for educators and students who work with geographic information and are seeking to enhance 
these data with the use of unmanned aerial vehicles. Topics covered include, 1) a primer on UAVs 
and the many different ways they can be used for geographic observation, 2) a detailed overview on 
the use of aviation maps and charts for operating UAVs in complex urban airspace, 3) techniques 
for integrating UAV-derived data with more traditional geographic information, 4) application of spatial 
analytical tools for urban and environmental planning, and 5) an exploration of privacy and public safety 
issues associated with UAV operation.

UAVs and Urban Spatial Analysis

Provides a comprehensive introduction to the design and analysis of unmanned aircraft systems with 
a systems perspective Written for students and engineers who are new to the field of unmanned aerial 
vehicle design, this book teaches the many UAV design techniques being used today and demonstrates 



how to apply aeronautical science concepts to their design. Design of Unmanned Aerial Systems 
covers the design of UAVs in three sections—vehicle design, autopilot design, and ground systems 
design—in a way that allows readers to fully comprehend the science behind the subject so that 
they can then demonstrate creativity in the application of these concepts on their own. It teaches 
students and engineers all about: UAV classifications, design groups, design requirements, mission 
planning, conceptual design, detail design, and design procedures. It provides them with in-depth 
knowledge of ground stations, power systems, propulsion systems, automatic flight control systems, 
guidance systems, navigation systems, and launch and recovery systems. Students will also learn 
about payloads, manufacturing considerations, design challenges, flight software, microcontroller, and 
design examples. In addition, the book places major emphasis on the automatic flight control systems 
and autopilots. Provides design steps and procedures for each major component Presents several 
fully solved, step-by-step examples at component level Includes numerous UAV figures/images to 
emphasize the application of the concepts Describes real stories that stress the significance of safety 
in UAV design Offers various UAV configurations, geometries, and weight data to demonstrate the 
real-world applications and examples Covers a variety of design techniques/processes such that the 
designer has freedom and flexibility to satisfy the design requirements in several ways Features many 
end-of-chapter problems for readers to practice Design of Unmanned Aerial Systems is an excellent 
text for courses in the design of unmanned aerial vehicles at both the upper division undergraduate 
and beginning graduate levels.

Design of Unmanned Aerial Systems

Unmanned aircraft systems (UAS) are rapidly emerging as flexible platforms for capturing imagery 
and other data across the sciences. Many colleges and universities are developing courses on 
UAS-based data acquisition. Fundamentals of Capturing and Processing Drone Imagery and Data is 
a comprehensive, introductory text on how to use unmanned aircraft systems for data capture and 
analysis. It provides best practices for planning data capture missions and hands-on learning modules 
geared toward UAS data collection, processing, and applications. FEATURES Lays out a step-by-step 
approach to identify relevant tools and methods for UAS data/image acquisition and processing 
Provides practical hands-on knowledge with visual interpretation, well-organized and designed for 
a typical 16-week UAS course offered on college and university campuses Suitable for all levels of 
readers and does not require prior knowledge of UAS, remote sensing, digital image processing, or 
geospatial analytics Includes real-world environmental applications along with data interpretations and 
software used, often nonproprietary Combines the expertise of a wide range of UAS researchers 
and practitioners across the geospatial sciences This book provides a general introduction to drones 
along with a series of hands-on exercises that students and researchers can engage with to learn to 
integrate drone data into real-world applications. No prior background in remote sensing, GIS, or drone 
knowledge is needed to use this book. Readers will learn to process different types of UAS imagery 
for applications (such as precision agriculture, forestry, urban landscapes) and apply this knowledge 
in environmental monitoring and land-use studies.

Fundamentals of Capturing and Processing Drone Imagery and Data

Unmanned Aircraft Systems delivers a much needed introduction to UAV System technology, taking 
an integrated approach that avoids compartmentalising the subject. Arranged in four sections, parts 
1-3 examine the way in which various engineering disciplines affect the design, development and 
deployment of UAS. The fourth section assesses the future challenges and opportunities of UAS. Tech-
nological innovation and increasingly diverse applications are two key drivers of the rapid expansion 
of UAS technology. The global defence budget for UAS procurement is expanding, and in the future 
the market for civilian UAVs is expected to outmatch that of the military. Agriculture, meteorology, 
conservation and border control are just a few of the diverse areas in which UAVs are making a 
significant impact; the author addresses all of these applications, looking at the roles and technology 
behind both fixed wing and rotorcraft UAVs. Leading aeronautical consultant Reg Austin co-founded 
the Bristol International Remotely Piloted Vehicle (RPV) conferences in 1979, which are now the 
longest-established UAS conferences worldwide. In addition, Austin has over 40 years' experience in 
the design and development of UAS. One of Austin's programmes, the "Sprite UAV System" has been 
deployed around the world and operated by day and night, in all weathers.

Unmanned Aircraft Systems



This book provides an overview of the basic concepts and components of UAVs, the various sensors 
used, architecture of autonomous UAVs, communication tools and devices to acquire real-time data 
from UAVs, the software needed to analyze the UAV data, required rules and regulations to fly UAVs, 
various application areas, and future areas of research which is needed to handle relevant challenges. 
FEATURES: Explores the utilization of UAVs in different application areas, such as construction, oil and 
gas, mining, agriculture, forestry, search and rescue, surveillance, transportation, disaster, logistics, 
health, journalism, and many more Covers the theory, hardware, and software components of UAVs 
Includes end of chapter review questions for better understanding of the subject matter.

Unmanned Aerial Vehicles

Are manned aircraft about to go the way of the Pony Express or silent movies? Has the last generation 
of manned fighter pilots already been born? Probably not, but it is clear that unmanned aerial systems 
are going to have an increasing impact both on the battlefield and on commercial air operations. UAVs 
or Unmanned Aerial Vehicles have already become a vital part of the United States military arsenal 
and they are finding new applications in civilian life every day.Modern military UAVs have revised the 
the whole concept of aerial surveillance and close air support. Providing extensive coverage of the 
battlefield and delivering lethal payloads with surgical precision, UAVs are guided by satellite and can 
be directed by personnel sitting in a trailer halfway around the world. Similarly, UAVs are taking hold 
in the civilian world doing jobs as diverse as border patrol and crop dusting.This book is intended to 
provide a quick overview of what military and commercial UAVs are, how they're being used, how they 
operate and what impact they may have on the present and future.

The UAV Question and Answer Book

Theory, Design, and Applications of Unmanned Aerial Vehicles provides a complete overview of the 
theory, design, and applications of unmanned aerial vehicles. It covers the basics, including definitions, 
attributes, manned vs. unmanned, design considerations, life cycle costs, architecture, components, 
air vehicle, payload, communications, data link, and ground control stations. Chapters cover types 
and civilian roles, sensors and characteristics, alternative power, communications and data links, 
conceptual design, human-machine interface, sense and avoid systems, civil airspace issues and inte-
gration efforts, navigation, autonomous control, swarming, and future capabilities. Features, Provides 
a complete overview of the theory, design, and applications of unmanned aerial vehicles, Covers the 
basics, including definitions, attributes, manned vs. unmanned, design considerations, life cycle costs, 
architecture, components, air vehicle, payload, communications, data link, and ground control stations, 
Discusses types and civilian roles, sensors and characteristics, alternative power, communications 
and data links, conceptual design, human-machine interface, sense and avoid systems, civil airspace 
issues and integration efforts, navigation, autonomous control, swarming, and future capabilities, The 
book first identifies potential commercial and military applications of these vehicles. Then it describes 
UAV configuration exclusively for complex military applications, including hunter-killer vehicles. The 
book defines the performance requirements for the onboard EO, radio-frequency (RF), and critical 
electronic sensor and components. This include trade-off studies on the accuracy requirements of 
the sensors and components to maintain normal aircraft performance with no compromise on the 
reliability and safety of the aircraft and its contents. The author discusses UAV navigation system 
and Automatic Flight Control System (AFCS) requirements to ensure that automatic flight control 
laws are obeyed to maintain the vehicle flight traveling on the selected destination point. The focus 
then shifts to the propulsion systems and electrical power requirements for the operation of sensors 
and weapons aboard the autonomous vehicle. UAV technology is a very important and tough topic. 
The author provides a comprehensive analysis of the latest UAV technology papers. This includes 
microelectromechanical system (MEMS)-and nanotechnology-based sensors and components for 
AFCS for UAV applications, the application of robotics for real-time, high-resolution simulation of 
autonomous vehicle dynamics. Finally, the author considers the survivability and safety of UAVs while 
operating in hostile regions. Theory, Design, and Applications of Unmanned Aerial Vehicles provides a 
comprehensive and practical introduction to UAV system technology. Book jacket.

Theory, Design, and Applications of Unmanned Aerial Vehicles

Unmanned Aerial Vehicle Design and Technology provides readers with a comprehensive introduction 
to unmanned aerial systems (UAS) technology basics. The book presents clear, concise guidance on 
UAS system design, components, control, and operations fundamentals. Additional chapters look at 



unmanned aerial regulations and ethics and the historical background of UAS technology. This textbook 
offers a well-rounded look at unmanned flight technology, making it an ideal primer for aviation and 
aerospace students and anyone interested in learning more about unmanned aerial systems, including 
engineers, technicians, drone and flight hobbyists, and civil aviation organization officials.

Unmanned Aerial Vehicle Design and Technology

This book describes unmanned air, ground, sea and space vehicles in detail. The introduction is written 
by Brian Binnie, the test pilot for SpaceShipOne and second commercial astronaut. The chapters 
are written by the world expert Unmanned Vehicle University faculty members that have PhDs in 
engineering and an average of 25 years of experience in unmanned systems. After describing each 
type of unmanned vehicle, the book goes on to describe the technologies that are common between 
these vehicles such as sensors, communications and autonomy. The book is beautifully illustrated with 
100 color photos to make the content easy to understand. It is written at a level for the average person 
with no equations or graphs. The book is intended as an undergraduate textbook in unmanned systems 
and has questions to challenge the student at the end of each chapter. It can also be used to motivate 
those seeking to establish a career in unmanned systems. Commercial applications for unmanned 
systems are interleaved throughout the book. The book is used as a reference for the Unmanned 
Vehicle University UAV Fundamentals Course, the most comprehensive UAV course in the world. There 
is even a chapter on technology transition for commercial applications written by an AUVSI Chapter 
President. Purchase this soon to be collectors item written by the world experts in unmanned systems. 
Prepare yourself for a future in this exciting new industry. It will be a hundreds of billions to a trillion 
dollar industry in the future. Will you be prepared to take advantage of the new opportunities in the 
unmanned systems career field?

Introduction to Unmanned Systems

1. Introduction. 1.1. Unmanned aerial systems. 1.2. Cooperative control. 1.3. Contingencies -- 2. Health 
management for the individual vehicle : a review. 2.1. Passive and active fault-tolerant control systems. 
2.2. Fault/failure detection and diagnosis. 2.3. Control reconfiguration. 2.4. FTC and FDD techniques 
for MAV and SUAV -- 3. Health monitoring and adaptation for UAS formations. 3.1. Models of vehicle 
dynamics, flight control, and faults. 3.2. Formation control. 3.3. Observer-based decentralized abrupt 
fault detector. 3.4. Signal-based decentralized non-abrupt fault detector. 3.5. UAV command adaptation. 
3.6. Simulations and experiments -- 4. Decision making and health management for cooperating UAS. 
4.1. Coordinated rendezvous of UAS formations. 4.2. Cooperation despite information flow faults. 4.3. 
Numerical simulations. 4.4. Distributed and parallel implementation of optimization algorithms

Safety and Reliability in Cooperating Unmanned Aerial Systems

This book describes unmanned air, ground, sea and space vehicles in detail. The introduction is written 
by Brian Binnie, the test pilot for SpaceShipOne and second commercial astronaut. The chapters 
are written by the world expert Unmanned Vehicle University faculty members that have PhDs in 
engineering and an average of 25 years of experience in unmanned systems. After describing each 
type of unmanned vehicle, the book goes on to describe the technologies that are common between 
these vehicles such as sensors, communications and autonomy. The book is beautifully illustrated with 
100 color photos to make the content easy to understand. It is written at a level for the average person 
with no equations or graphs. The book is intended as an undergraduate textbook in unmanned systems 
and has questions to challenge the student at the end of each chapter. It can also be used to motivate 
those seeking to establish a career in unmanned systems. Commercial applications for unmanned 
systems are interleaved throughout the book. The book is used as a reference for the Unmanned 
Vehicle University UAV Fundamentals Course, the most comprehensive UAV course in the world. There 
is even a chapter on technology transition for commercial applications written by an AUVSI Chapter 
President. Purchase this soon to be collectors item written by the world experts in unmanned systems. 
Prepare yourself for a future in this exciting new industry. It will be a hundreds of billions to a trillion 
dollar industry in the future. Will you be prepared to take advantage of the new opportunities in the 
unmanned systems career field?

Introduction to Unmanned Systems

Multi-rotor Platform Based UAV Systems provides an excellent opportunity for experiential learning, 
capability augmentation and confidence-building for senior level undergraduates, entry-level graduates, 



engineers working in government agencies, and industry involved in UAV R&D. Topics in this book 
include an introduction to VTOL multi-copter UAV platforms, UAV system architecture, integration in 
the national airspace, including UAV classification and associated missions, regulation and safety, 
certification and air traffic management, integrated mission planning, including autonomous fault 
tolerant path planning and vision based auto landing systems, flight mechanics and stability, dynamic 
modeling and flight controller development. Other topics covered include sense, detect and avoid 
systems, flight testing, including safety assessment instrumentation and data acquisition telemetry, 
synchronization data fusion, the geo-location of identified targets, and much more. Provides an 
excellent opportunity for experiential learning, capability augmentation and confidence building for 
senior level undergraduates, entry-level graduates and engineers working in government, and industry 
involved in UAV R&D Includes MATLAB/SIMULINK computational tools and off-the-shelf hardware 
implementation tutorials Offers a student centered approach Provides a quick and efficient means to 
conceptualize, design, synthesize and analyze using modeling and simulations Offers international 
perspective and appeal for engineering students and professionals

Multi-rotor Platform Based UAV Systems

Unmanned Aircraft Systems delivers a much needed introduction to UAV System technology, taking 
an integrated approach that avoids compartmentalising the subject. Arranged in four sections, parts 
1-3 examine the way in which various engineering disciplines affect the design, development and 
deployment of UAS. The fourth section assesses the future challenges and opportunities of UAS. Tech-
nological innovation and increasingly diverse applications are two key drivers of the rapid expansion 
of UAS technology. The global defence budget for UAS procurement is expanding, and in the future 
the market for civilian UAVs is expected to outmatch that of the military. Agriculture, meteorology, 
conservation and border control are just a few of the diverse areas in which UAVs are making a 
significant impact; the author addresses all of these applications, looking at the roles and technology 
behind both fixed wing and rotorcraft UAVs. Leading aeronautical consultant Reg Austin co-founded 
the Bristol International Remotely Piloted Vehicle (RPV) conferences in 1979, which are now the 
longest-established UAS conferences worldwide. In addition, Austin has over 40 years' experience in 
the design and development of UAS. One of Austin's programmes, the "Sprite UAV System" has been 
deployed around the world and operated by day and night, in all weathers.

Unmanned Aircraft Systems

The use of Unmanned Aerial Vehicles (UAVs) or ‘drones’ continues to increase, and keeping up to date 
with technological, legal and commercial developments related to this domain is important, particularly 
with regard to safety and security in regional and border security operations. This book presents edited 
contributions from the NATO Advanced Training Course (ATC) entitled “Modern technologies enabling 
safe and secure UAV operation in urban airspace”, held in Agadir, Morocco, from 25 to 30 November 
2019. Participants included experienced scientists and industry engineers involved in UAV development 
and activity, and the aim of the ATC was to increase awareness among all NATO and partner countries 
of the safety and security challenges raised by UAV flights in urban airspace, as well as sharing the 
knowledge and expertise of specialists working to advance the technologies and capabilities that will 
enhance safety and security across NATO and its partner countries. The ATC began with a presentation 
about current UAV technologies, and the technological features that might present a threat to the safety 
of commercial or military airspace applications. Other topics covered included the U-space concept; 
management of UAV operations in controlled airspace; integration of manned and unmanned aviation; 
testing and certification of UAVs; autonomous UAV flights; application of UAVs in urban airspace; and 
BVLOS flights and sensors for UAV navigation and communication. The book will be of interest to 
all those working with UAVs or seeking to develop and encourage their use, particularly for security 
purposes.

Modern Technologies Enabling Safe and Secure UAV Operation in Urban Airspace

This book studies selected discrete-time flight control schemes for fixed-wing unmanned aerial vehicle 
(UAV) systems in the presence of system uncertainties, external disturbances and input saturation. 
The main contributions of this book for UAV systems are as follows: (i) the proposed integer-order dis-
crete-time control schemes are based on the designed discrete-time disturbance observers (DTDOs) 
and the neural network (NN); and (ii) the fractional-order discrete-time control schemes are developed 
by using the fractional-order calculus theory, the NN and the DTDOs. The book offers readers a 



good understanding of how to establish discrete-time tracking control schemes for fixed-wing UAV 
systems subject to system uncertainties, external wind disturbances and input saturation. It represents 
a valuable reference guide for academic research on uncertain UAV systems, and can also support 
advanced / Ph.D. studies on control theory and engineering. .

An Introduction to Small Unmanned Aircraft Systems (sUAS)

Aerospace Law and Policy Series, Volume 11 In recent years, few industries have grown so prodigiously 
as that of unmanned aircraft systems (UAS) and, as a result, developments in national, regional, and 
international law and policy are being initiated and implemented. This new edition of the definitive survey 
and guide, first published in 2016, reflects the expansion of this sector and the importance placed 
on it by a diverse range of stakeholders, as well as the enlarged regulatory and policy landscape. In 
addition to updating many of the original chapters, the second edition covers new topics and moves 
away from a purely introductory book to a more detailed and critical compendium. Authorship has 
also been extended beyond the original scope of contributors, which originally centred around those 
affiliated with Leiden University’s Institute of Air and Space Law, and now includes additional experts 
from all around the world, each of whom explores both already existing rules and proposals coming from 
national, regional and international levels. As well as broadened discussions on such fundamental legal 
issues as insurance, financing, liability, accidents investigation, privacy, cyber security, stakeholder 
organisations and industry standards, the second edition takes into account major recent developments 
in such areas as the following: applicability and relevance of international regulatory instruments; 
coming into force of the European Union UAS-related laws; evolution of different States’ national 
law; public safety (e.g., design, production, operation and maintenance); development of unmanned 
traffic management systems; commercial operations, including urban air mobility (e.g., flying taxis, 
cargo delivery, high-altitude activities); and developments in defence and security (e.g., dual-use, 
counter-UAS industry to combat illegal use). As in the first edition, a representative cross section of 
national laws is included, covering twenty-one different jurisdictions. This fully updated edition not only 
synthesises and clarifies the complex body of international, regional and national UAS-related law, 
but also provides expert insight into trends and areas of concern for numerous stakeholders. Without 
a doubt, it will be of immeasurable value to lawyers, relevant governmental and non-governmental 
agencies, aviation law scholars, and strategic planners in the wider aviation and transport industries.

Robust Discrete-Time Flight Control of UAV with External Disturbances

Civilian drones are coming of age. Years of development in the recreational sector have allowed 
manufacturers to significantly improve the reliability, capability and performance of drones. Lower 
acquisition costs and increased public acceptance has also led to the proliferation of drones, formally 
known as small unmanned aircraft systems (UAS). In August 2016, the Federal Aviation Administration 
(FAA) approved regulations for the commercial use of drones and extended the applicability of these 
regulations to the public sector. Today, the use of drones is being considered by public and private 
organizations for a multitude of applications, both in routine day-to-day operations and for emergency 
response.Despite the many technological advances, specific standards for drone flight training and 
program development are woefully lacking. The FAA's only requirement to obtain a drone pilot license 
is the successful completion of an independent study, knowledge-based written test. Currently, no stan-
dardized practical test exists. With hundreds of different drones available, the challenge of developing 
both a training and maintenance program for any organization becomes a daunting task.Guidance for 
drone program development is best served by subject matter experts in commercial aviation, drone law, 
public safety and public service organizations that can develop an emergency management program. 
The authors of An Introduction to Small UAS Deployment for Emergency Responders: Considerations 
for Organizational Requirements and Operations have developed recommendations for flight training 
and maintenance that help ensure the creation of a safe and efficient drone program. This material 
is based on the authors' experience, from operating a variety drones to successfully accomplishing 
mission assignments and developing documentation.While the ability to collect data with drones can 
save emergency responders considerable effort and expense, the program will only be successful with 
properly trained personnel utilizing professionally maintained equipment under a coordinated Incident 
Action Plan (IAP) involving other response agencies. A properly structured drone program will result in 
rapid deployment, better accessibility and accountability, and dependable resilience under "blue skies" 
as well as during incidents involving an emergency response.Within this first publication, topics include 
the following:* Introduction to drone types and technology* Drone operations in the National Airspace 
System* Drone applications for all the Mission Areas of Emergency Management * Drone program 



structure for the public and private sector * Drone flight operations and maintenanceAn Introduction to 
Small UAS Deployment for Emergency Responders: Considerations for Organizational Requirements 
and Operations was written with the aim of providing all organizations with fundamental information 
about drones, regulations, and program management. This publication is the first in a series that helps 
prepare organizations and traditional emergency responders utilize drone technology in a safe and 
efficient manner.

The Law of Unmanned Aircraft Systems

This is one of a series of systems engineering case studies prepared by the Air Force Center for 
Systems Engineering. This case study analyzes the Global Hawk Unmanned Aerial Vehicle (UAV). The 
Global Hawk is an advanced intelligence, surveillance, and reconnaissance air system composed of 
a high-altitude, long-endurance unmanned air vehicle (UAV) and a common ground segment (CGS) 
for command, control, and data collection. Its primary mission is to provide overt, continuous, long-en-
durance, all-weather, day/night, and near-real-time, wide-area reconnaissance and surveillance. The 
air vehicle is coupled with an integrated ground-based Mission Control Element (MCE) and Launch 
and Recovery Element (LRE) that monitors autonomous flight and facilitates-aided control of the air 
vehicle, when required. The Global Hawk system consists of the aircraft, payloads, data links, ground 
stations, and logistics support package. The ground stations have the ability to provide command and 
control (C2) of up to three vehicles and at least one air vehicle payload from a single ground station. 
The study provides a wealth of technical information about the aircraft and its complex history. The 
Department of Defense is exponentially increasing the acquisition of joint complex systems that deliver 
needed capabilities demanded by our warfighter. Systems engineering is the technical and technical 
management process that focuses explicitly on delivering and sustaining robust, high-quality, affordable 
solutions. The Air Force leadership has collectively stated the need to mature a sound systems 
engineering process throughout the Air Force. Gaining an understanding of the past and distilling 
learning principles that are then shared with others through our formal education and practitioner 
support are critical to achieving continuous improvement. These cases support academic instruction 
on SE within military service academies, civilian and military graduate schools, industry continuing 
education programs, and those practicing SE in the field. Each of the case studies is comprised of 
elements of success as well as examples of SE decisions that, in hindsight, were not optimal. Both 
types of examples are useful for learning. Along with discovering historical facts, we have conducted key 
interviews with program managers and chief engineers, both within the government and those working 
for the various prime and subcontractors. From this information, we have concluded that the discipline 
needed to implement SE and the political and acquisition environment surrounding programs continue 
to challenge our ability to provide balanced technical solutions. Chapter 1. SYSTEMS ENGINEERING 
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An Introduction to Small Uas Deployment for Emergency Responders

This book presents select proceedings of the 3rd Innovative Product Design and Intelligent Man-
ufacturing System (IPDIMS 2020), held at National Institute of Technology (NIT) Rourkela, 30–31 
December 2021. This volume covers the latest research topics in design and manufacturing fields 
of engineering. Some of the themes covered include Industry 4.0, smart manufacturing, advanced 
robotics and CAD/CAM/CIM. This book will be useful for students, researchers and professionals in 
the disciplines of mechatronics, mechanical, manufacturing, production and industrial engineering, 



especially those working on improvements in manufacturing technologies and development of resilient 
infrastructure in industry.

Global Hawk Systems Engineering Case Study - Report on UAV Drone Technical Information, 
Program History, Development and Production, Flight Testing - Unmanned Aerial System (UAS)

This book tackles the regulatory issues of Unmanned Aerial Systems (UAS) or Remotely-Piloted Aerial 
Systems (RPAS), which have profound consequences for privacy, security and other fundamental liber-
ties. Collectively known as “drones,” they were initially deployed for military purposes: reconnaissance, 
surveillance and extrajudicial executions. Today, we are witnessing a growth of their use into the civilian 
and humanitarian domain. They are increasingly used for goals as diverse as news gathering, aerial 
inspection of oil refinery flare stacks, mapping of the Amazonian rain-forest, crop spraying and search 
and rescue operations. The civil use of drones is becoming a reality in the European Union and in the 
US.The drone revolution may be a new technological revolution. Proliferation of the next generation of 
“recreational” drones show how drones will be sold as any other consumer item. The cultural perception 
of the technology is shifting, as drones are increasingly being used for humanitarian activities, on one 
hand, but they can also firmly be situated in the prevailing modes of postmodern governance on the 
other hand. This work will be of interest to researchers in Criminology and Criminal Justice interested 
in issues related to surveillance, security, privacy, and technology. It will also provide a criminological 
background for related legal issues, such as privacy law, aviation law, international criminal law, and 
comparative law.

Recent Trends in Product Design and Intelligent Manufacturing Systems

This is a book that covers different aspects of UAV technology, including design and development, 
applications, security and communication, and legal and regulatory challenges. The book is divided 
into 13 chapters, grouped into four parts. The first part discusses the design and development of UAVs, 
including ROS customization, structured designs, and intelligent trajectory tracking. The second part 
explores diverse applications such as search and rescue, monitoring distributed parameter systems, 
and leveraging drone technology in accounting. The third part focuses on security and communication 
challenges, including security concerns, multi-UAV systems, and communications security. The final 
part delves into the legal and regulatory challenges of integrating UAVs into non-segregated airspace. 
The book serves as a valuable resource for researchers, practitioners, and students in the field 
of unmanned aerial vehicles, providing a comprehensive understanding of UAV technology and its 
applications.

Drones and Unmanned Aerial Systems

Introduction of unmanned aircraft systems (UAS) will pose safety, economic, operational, regulatory, 
community, environmental, and infrastructure challenges to airports. These risks are further complicat-
ed by the dynamic nature of UAS technological development. Experiences and lessons learned from 
recent major aviation system changes demonstrate the critical importance of ensuring that airports 
have the resources needed to avoid adverse impacts and maximize benefits as early as possible. 
The TRB Airport Cooperative Research Program's ACRP (Airport Cooperative Research Program) 
Research Report 212: Airports and Unmanned Aircraft Systems, Volume 3: Potential Use of UAS by 
Airport Operators provides airports with resources to appropriately integrate UAS missions as part of 
their standard operations. The use of UAS by airports can result in efficiency gains if implemented 
effectively. However, improper implementation will cause safety risks and damage effective airport 
operations. Other Resources: Volume 1: Managing and Engaging Stakeholders on UAS in the Vicinity 
of Airports provides guidance for airport operators and managers to interact with UAS operations in 
the vicinity of airports. Volume 2: Incorporating UAS into Airport Infrastructure—Planning Guidebook 
provides planning, operational, and infrastructure guidance to safely integrate existing and anticipated 
UAS operations into an airport environment. ACRP Web-Only Document 42: Toolkits and Resource 
Library for Airports and Unmanned Aircraft Systems.

Unmanned Aerial Vehicles Applications: Challenges and Trends

This book provides an intuitive and accessible introduction to the fundamentals of wireless commu-
nications and their tremendous impact on nearly every aspect of our lives. The author starts with 
basic information on physics and mathematics and then expands on it, helping readers understand 
fundamental concepts of RF systems and how they are designed. Covering diverse topics in wireless 



communication systems, including cellular and personal devices, satellite and space communication 
networks, telecommunication regulation, standardization and safety, the book combines theory and 
practice using problems from industry, and includes examples of day-to-day work in the field. It is 
divided into two parts – basic (fundamentals) and advanced (elected topics). Drawing on the author’s 
extensive training and industry experience in standards, public safety and regulations, the book 
includes information on what checks and balances are used by wireless engineers around the globe 
and address questions concerning safety, reliability and long-term operation. A full suite of classroom 
information is included.

Airports and Unmanned Aircraft Systems

Unmanned combat air vehicles, or in common parlance 'drones', have become a prominent instrument 
in US efforts to counter an objective (and subjective) cross-border terrorist threat with lethal force. 
As a result, critical questions abound on the legitimacy of their use. In a series of multidisciplinary 
essays by scholars with an extensive knowledge of international norms, this book explores the question 
of legitimacy through the conceptual lenses of legality, morality and efficacy, it then closes with 
the consideration of a policy proposal aimed at incorporating all three indispensable elements. The 
importance of this inquiry cannot be overstated. Non-state actors fully understand that attacking the 
much more powerful state requires moving the conflict away from the traditional battlefield where they 
are at an enormous disadvantage. Those engaging in terrorism seek to goad the ruling government 
into an overreaction, or abuse of power, to trigger a destabilization via an erosion of its legitimacy. 
Thus defending the target of legitimacy”in this case, insuring the use of deadly force is constrained 
by valid limiting principles”represents an essential strategic interest. This book seeks to come to grips 
with the new reality of drone warfare by exploring if it can be used to preserve, rather than eat away 
at, legitimacy. After an extensive analysis of the three key parameters in twelve chapters, the practical 
proposition of establishing a 'Drone Court' is put forward and examined as a way of pursuing the goal 
of integrating these essential components to defend the citizenry and the legitimacy of the government 
at the same time.

Introduction to Wireless Communications and Networks

"This manuscript focuses on the present threat posed by terrorist and insurgent use of unmanned aerial 
vehicles (UAVs) as well as associated future threat potentials. This work presents a counterintuitive 
analysis in the sense that armed drones are typically viewed as a component of America's conventional 
warfighting prowess -- not a technology that would be used against U.S. troops deployed overseas 
or against civilians back home. The emerging threat of such UAV use against the United States is 
investigated, and the unique analysis and creative approach related to the threat scenario variants 
generated are very informative. Hopefully, the larger implications posed by this analysis related to 
semi-autonomous and autonomous UAV type robotic systems will be of benefit"--Publisher's web site.

Legitimacy and Drones

This book analyses the impact of two vital and contemporary developments on shipping law and 
practice: disruptive technologies and climate change. It considers the impact of these new technologies, 
honing in on likely emerging issues and unresolved questions, especially about existing and potential 
private law liabilities and concentrates, from the point of view of English, EU and international law, 
on the legal implications of climate change and associated environmental risks in the shipping sector. 
Written by a contributor team drawn from the most experienced and knowledgeable academics and 
practitioners in shipping law, this treatment of these growing areas of practice will be of great use to 
lawyers and administrators across the world.

Terrorist and Insurgent Unmanned Aerial Vehicles

The Handbook of Unmanned Aerial Vehicles is a reference text for the academic and research 
communities, industry, manufacturers, users, practitioners, Federal Government, Federal and State 
Agencies, the private sector, as well as all organizations that are and will be using unmanned aircraft 
in a wide spectrum of applications. The Handbook covers all aspects of UAVs, from design to logistics 
and ethical issues. It is also targeting the young investigator, the future inventor and entrepreneur by 
providing an overview and detailed information of the state-of-the-art as well as useful new concepts 
that may lead to innovative research. The contents of the Handbook include material that addresses 
the needs and ‘know how’ of all of the above sectors targeting a very diverse audience. The Handbook 



offers a unique and comprehensive treatise of everything one needs to know about unmanned aircrafts, 
from conception to operation, from technologies to business activities, users, OEMs, reference sources, 
conferences, publications, professional societies, etc. It should serve as a Thesaurus, an indispensable 
part of the library for everyone involved in this area. For the first time, contributions by the world’s 
top experts from academia, industry, government and the private sector, are brought together to 
provide unique perspectives on the current state-of-the-art in UAV, as well as future directions. The 
Handbook is intended for the expert/practitioner who seeks specific technical/business information, 
for the technically-oriented scientists and engineers, but also for the novice who wants to learn more 
about the status of UAV and UAV-related technologies. The Handbook is arranged in a user-friendly 
format, divided into main parts referring to: UAV Design Principles; UAV Fundamentals; UAV Sensors 
and Sensing Strategies; UAV Propulsion; UAV Control; UAV Communication Issues; UAV Architectures; 
UAV Health Management Issues; UAV Modeling, Simulation, Estimation and Identification; MAVs and 
Bio-Inspired UAVs; UAV Mission and Path Planning; UAV Autonomy; UAV Sense, Detect and Avoid 
Systems; Networked UAVs and UAV Swarms; UAV Integration into the National Airspace; UAV-Human 
Interfaces and Decision Support Systems; Human Factors and Training; UAV Logistics Support; UAV 
Applications; Social and Ethical Implications; The Future of UAVs. Each part is written by internationally 
renowned authors who are authorities in their respective fields. The contents of the Handbook supports 
its unique character as a thorough and comprehensive reference book directed to a diverse audience 
of technologists, businesses, users and potential users, managers and decision makers, novices and 
experts, who seek a holistic volume of information that is not only a technical treatise but also a source 
for answers to several questions on UAV manufacturers, users, major players in UAV research, costs, 
training required and logistics issues.

Disruptive Technologies, Climate Change and Shipping

This book introduces the concept of using drones as a teaching tool to explore the fundamental 
principles, technology and applications of Cyber-Physical Systems (CPS). A short introduction sets 
CPS in the context of the 4th industrial revolution, and describes various CPS technologies including 
self-driving cars, commercial intelligent drones and mobile robots, in which artificial intelligence 
routinely supports smarter decision-making. The core of the book then focuses on commercially 
available drones, the only available system offering the advantage of cyber-physical bridging through 
3D autonomous dynamic flying in classroom conditions. Chapters describe drone technology, including 
location sensors and imaging systems. CPS theory is explained through typical drone flying procedures 
and do-it-yourself (DIY) aerial photography in which communication between sensors, actuators and 
controllers occurs through cyber-physical bi-directional bridging. This book opens new possibilities 
in fostering 4th industrial revolution literacy, introducing relevant examples from readily available 
equipment, making core elements of cyber-physical bridging accessible. It is aimed primarily at those 
students who have an interest in CPS, drones and those from disciplines that are concerned with 
spatial information.

Handbook of Unmanned Aerial Vehicles

In the last decade the development and control of Unmanned Aerial Vehicles (UAVs) has attracted 
a lot of interest. Both researchers and companies have a growing interest in improving this type of 
vehicle given their many civilian and military applications. This book presents the state of the art in the 
area of UAV Flight Formation. The coordination and robust consensus approaches are presented in 
detail as well as formation flight control strategies which are validated in experimental platforms. It aims 
at helping students and academics alike to better understand what coordination and flight formation 
control can make possible. Several novel methods are presented: - controllability and observability of 
multi-agent systems; - robust consensus; - flight formation control; - stability of formations over noisy 
networks; which generate solutions of guaranteed performance for UAV Flight Formation. Contents 
1. Introduction, J.A. Guerrero. 2. Theoretical Preliminaries, J.A. Guerrero. 3. Multiagent Coordination 
Strategies, J.A. Guerrero, R. Lozano, M.W. Spong, N. Chopra. 4. Robust Control Design for Multiagent 
Systems with Parametric Uncertainty, J.A. Guerrero, G. Romero. 5. On Adaptive and Robust Controlled 
Synchronization of Networked Robotic Systems on Strongly Connected Graphs, Y.-C. Liu, N. Chopra. 
6. Modeling and Control of Mini UAV, G. Flores Colunga, J.A. Guerrero, J. Escareño, R. Lozano. 7. 
Flight Formation Control Strategies for Mini UAVs, J.A. Guerrero. 8. Formation Based on Potential 
Functions, L. García, A. Dzul. 9. Quadrotor Vision-Based Control, J.E. Gomez-Balderas, J.A. Guerrero, 
S. SALAZAR, R. Lozano, P. Castillo. 10. Toward Vision-Based Coordination of Quadrotor Platoons, 
L.R. García Carrillo, J.A. Guerrero, R. Lozano. 11. Optimal Guidance for Rotorcraft Platoon Formation 



Flying in Wind Fields, J.A. Guerrero, Y. Bestaoui, R. Lozano. 12. Impact of Wireless Medium Access 
Protocol on the Quadrotor Formation Control, J.A. Guerrero, Y. Challal, P. Castillo. 13. MAC Protocol for 
Wireless Communications, A. Mendez, M. Panduro, O. Elizarraras, D. Covarrubias. 14. Optimization of 
a Scannable Pattern for Bidimensional Antenna Arrays to Provide Maximum Performance, A. Reyna, 
M.A. Panduro, A. Mendez.

Drones as Cyber-physical Systems

Covering the design, development, operation and mission profiles of unmanned aircraft systems, this 
single, comprehensive volume forms a complete, stand-alone reference on the topic. The volume 
integrates with the online Wiley Encyclopedia of Aerospace Engineering, providing many new and 
updated articles for existing subscribers to that work.

Flight Formation Control

This book sheds light on the emerging research trends in intelligent systems and their applications. It 
mainly focuses on three different themes, including software engineering, ICT in education, and man-
agement information systems. Each chapter contributes to the aforementioned themes by discussing 
the recent design, developments, and modifications of intelligent systems and their applications.

Unmanned Aircraft Systems

This book presents the latest research on software engineering application in informatics. The fields 
of software engineering, informatics, computer science, and artificial intelligence are critical for study 
in the intelligent systems issue space. This is the first part of the refereed proceedings of the 6th 
Computational Methods in Systems and Software 2022 (CoMeSySo 2022). The CoMeSySo 2022 
conference, which is being hosted online, is breaking down barriers. CoMeSySo 2021 aims to provide 
a worldwide venue for debate of the most recent high-quality research findings.

Proceedings of International Conference on Emerging Technologies and Intelligent Systems

Are manned aircraft about to go the way of the Pony Express or silent movies? Has the last generation 
of manned fighter pilots already been born? Probably not, but it is clear that unmanned aerial systems 
are going to have an increasing impact both on the battlefield and on commercial air operations. UAVs 
or Unmanned Aerial Vehicles have already become a vital part of the United States military arsenal 
and they are finding new applications in civilian life every day. Modern military UAVs have revised the 
the whole concept of aerial surveillance and close air support. Providing extensive coverage of the 
battlefield and delivering lethal payloads with surgical precision, UAVs are guided by satellite and can 
be directed by personnel sitting in a trailer halfway around the world. Similarly, UAVs are taking hold 
in the civilian world doing jobs as diverse as border patrol and crop dusting. This book is intended to 
provide a quick overview of what military and commercial UAVs are, how they're being used, how they 
operate and what impact they may have on the present and future.

Software Engineering Application in Systems Design

This book presents a comprehensive overview of Unmanned Arial Vehicles (UAV) and their integration 
of wireless communications and networks, including inherent challenges and open access concerns. 
The authors present the latest technologies associated with UAV-assisted wireless communications 
and networks by linking their association with 5G Wireless Networks. The authors include positioning 
of UAV, coagulation attack of UAV, and the green prospective of UAV communication systems. The 
book explains how the UAV can be integrated with 5G wireless schemes such as ultra-reliable, low 
density communications, full duplex, and non-orthogonal multiple access (NOMA) for 5G. This book 
targets graduate students, researchers, and industry personnel.

The Drone Question and Answer Book

Integration of Unmanned Aerial Vehicles in Wireless Communication and Networks
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