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There has been significant interest for designing flight controllers for small-scale unmanned helicopters.
Such helicopters preserve all the physical attributes of their full-scale counterparts, being at the same time
more agile and dexterous. This book presents a comprehensive and well justified analysis for designing flight
controllers for small-scale unmanned helicopters guarantying flight stability and tracking accuracy. The
design of the flight controller is a critical and integral part for developing an autonomous helicopter platform.
Helicopters are underactuated, highly nonlinear systems with significant dynamic coupling that needs to be
considered and accounted for during controller design and implementation. Most reliable mathematical tools
for analysis of control systems relate to modern control theory. Modern control techniques are model-based
since the controller architecture depends on the dynamic representation of the system to be controlled.
Therefore, the flight controller design problem is tightly connected with the helicopter modeling.

This book provides a step-by-step methodology for designing, evaluating and implementing efficient flight
controllers for small-scale helicopters. Design issues that are analytically covered include:

• An illustrative presentation of both linear and nonlinear models of ordinary differential equations
representing the helicopter dynamics. A detailed presentation of the helicopter equations of motion is given
for the derivation of both model types. In addition, an insightful presentation of the main rotor's mechanism,
aerodynamics and dynamics is also provided. Both model types are of low complexity, physically
meaningful and capable of encapsulating the dynamic behavior of a large class of small-scale helicopters.

• An illustrative and rigorous derivation of mathematical control algorithms based on both the linear and
nonlinear representation of the helicopter dynamics. Flight controller designs guarantee that the tracking
objectives of the helicopter's inertial position (or velocity) and heading are achieved. Each controller is
carefully constructed by considering the small-scale helicopter's physical flight capabilities. Concepts of
advanced stability analysis are used to improve the efficiency and reduce the complexity of the flight control
system. Controller designs are derived in both continuous time and discrete time covering discretization
issues, which emerge from the implementation of the control algorithm using microprocessors.

• Presentation of the most powerful, practical and efficient methods for extracting the helicopter model
parameters based on input/output responses, collected by the measurement instruments. This topic is of
particular importance for real-life implementation of the control algorithms.

This book is suitable for students and researches interested in the development and the mathematical
derivation of flight controllers for small-scale helicopters. Background knowledge in modern control is
required.
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From reader reviews:

Jennifer Byler:

The book Linear and Nonlinear Control of Small-Scale Unmanned Helicopters: 45 (Intelligent Systems,
Control and Automation: Science and Engineering) can give more knowledge and information about
everything you want. So just why must we leave the great thing like a book Linear and Nonlinear Control of
Small-Scale Unmanned Helicopters: 45 (Intelligent Systems, Control and Automation: Science and
Engineering)? A number of you have a different opinion about reserve. But one aim that will book can give
many data for us. It is absolutely correct. Right now, try to closer together with your book. Knowledge or
details that you take for that, you may give for each other; you could share all of these. Book Linear and
Nonlinear Control of Small-Scale Unmanned Helicopters: 45 (Intelligent Systems, Control and Automation:
Science and Engineering) has simple shape but the truth is know: it has great and big function for you. You
can appearance the enormous world by wide open and read a e-book. So it is very wonderful.

Dustin Broach:

In this 21st millennium, people become competitive in every single way. By being competitive now, people
have do something to make these people survives, being in the middle of the crowded place and notice by
means of surrounding. One thing that often many people have underestimated the idea for a while is reading.
Yep, by reading a publication your ability to survive increase then having chance to endure than other is
high. For you who want to start reading some sort of book, we give you this kind of Linear and Nonlinear
Control of Small-Scale Unmanned Helicopters: 45 (Intelligent Systems, Control and Automation: Science
and Engineering) book as beginner and daily reading publication. Why, because this book is more than just a
book.

Renee Middleton:

Playing with family inside a park, coming to see the ocean world or hanging out with good friends is thing
that usually you may have done when you have spare time, after that why you don't try factor that really
opposite from that. One activity that make you not experiencing tired but still relaxing, trilling like on roller
coaster you are ride on and with addition of information. Even you love Linear and Nonlinear Control of
Small-Scale Unmanned Helicopters: 45 (Intelligent Systems, Control and Automation: Science and
Engineering), you are able to enjoy both. It is very good combination right, you still wish to miss it? What
kind of hang type is it? Oh come on its mind hangout men. What? Still don't buy it, oh come on its called
reading friends.

Jerry Lyon:

With this era which is the greater person or who has ability to do something more are more treasured than
other. Do you want to become certainly one of it? It is just simple way to have that. What you have to do is



just spending your time not much but quite enough to possess a look at some books. One of many books in
the top list in your reading list is actually Linear and Nonlinear Control of Small-Scale Unmanned
Helicopters: 45 (Intelligent Systems, Control and Automation: Science and Engineering). This book and that
is qualified as The Hungry Hillsides can get you closer in becoming precious person. By looking up and
review this publication you can get many advantages.
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