Preface

Unmanned Aerial Vehicles (UAVs) are developed today to perform more demand-
ing tasks. Both civil and military applications require autonomous vehicles with in-
creased performance and capabilities. Modeling and nonlinear controller syntheses
have been essential tools for stabilizing the orientation of helicopters using mea-
surements from an IMU (Inertial Measurement Unit). Such techniques have been
used for stabilizing different configurations including the classical helicopter, quad-
rotors as well as other types of rotorcrafts. In order to stabilize a helicopter at a
desired hovering position we require a position measurement system. GPS (Global
Positioning System) is one of the most common position sensors. However, GPS
position measurement error can be significant due to obstacles (buildings, weather
conditions, etc.). In GPS denied areas Computer Vision can be used as an alternative
position measurement system.

This book is devoted to study how a computer vision system can be used onboard
to estimate the translational velocity of the aircraft and the position of the helicopter
with respect to landmarks in the environment. Horizontal velocity of the rotorcraft
is achieved by using the optical flow measurement in the feedback control law. The
tasks of hovering at a desired point as well as velocity regulation are accomplished
by using the position and velocity measurements with respect to landmarks in the
environments. Stereo vision is also studied with the purpose of enabling the aerial
vehicle to localize itself in unstructured indoors environments. The different ap-
proaches proposed have been tested in experimental platforms which are illustrated
in this book.

Santa Barbara, California, USA Luis Rodolfo Garcia Carrillo
Torreén, Coahuila, México Alejandro Enrique Dzul Lépez
Compiegne, France Rogelio Lozano

Amiens, France Claude Pégard

Xiii



2 Springer
http://www.springer.com/978-1-4471-4398-7

Quad Rotorcraft Control

Vision-Based Hovering and Navigation

Garcia Carrillo, L.R.; Dzul Lopez, A.E.; Lozano, R.; Péqgard,
C.

2013, XX, 179 p. 117 illus., 74 illus. in color., Hardcover
ISEN: 978-1-4471-4398-7





