A
airplane, 4
airship, 4

analog complementary filter, 79

armature current, 133
artificial vision, 41
autonomous aircraft, 301

B
bounded control, 59
brushless DC motor, 133

C
C-Plane UAY, 79
camera calibration, 173
computer vision, 191
Coriolis

forces, 157

matrix, 256

D

delta UAV, 115

direct visual servoing, 169

dynamic model, 6, 79, 115
PVTOL aircraft, 24

dynamic uncertainty, 154

E

eight-rotor
rotorcraft, 238
UAY, 249

embedded
flight system, 41

Index
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saturation functions, 21

saturations, 25

system, 79, 115
Euler-Lagrange

approach, 9, 181

formulation, 115
extended Kalman filter, 269

F
flapping-wing UAV, 5
flight plan, 301

G
genetic algorithms (GAs), 160
GPS (Global Positioning System), 168

H

homemade IMU, 79

homogenous transformation approach, 175
homography, 174

horizontal flight, 79

hover flight, 79

hovering platforms, 153

I

image-based visual servoing, 171
improving attitude stabilization, 133
IMU (inertial measurement unit), 168
indirect visual servoing, 169

inertial measurement unit (IMU), 162
inertial navigation, 286
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inner-outer loop controller, 41

K
Kalman filters, 266
keypoints matching algorithm, 245

L
Levenberg-Marquardt (LM), 177
linear

control, 79

Kalman filter, 266
linear matrix inequalities (LMlIs), 160
longitudinal dynamics, 79
Lucas-Kanade approach, 247

M
Matlab Simulink™, 160
mini-rotorcraft UAV, 153

N
Newton-Euler
approach, 7
equations, 79
nonlinear control, 41, 79, 191
PVTOL aircraft, 21
nonlinear dynamics, 59

(0]

object detection, 191

optic flow, 210

optical flow (OF), 195, 237, 246
optical flow-based control, 245
optimal trajectories, 301

P
parametric uncertainty, 154
perspective of n-points approach, 177
plane-pose-based approach, 179
pose estimation, 177
position-image visual servoing, 172
pulse wide modulators (PWMs), 162
PVTOL aircraft

control strategies, 33

nonlinear control, 25

Q
quad-rotor UAV, 133

quaternion approach, 10

R
RANdom SAmple Consensus (RANSAC),
241
robot localization, 285
robust
control design, 153, 158
stability analysis, 154
rotational
dynamics, 79
subsystem model, 255

S
Scale Invariant Features Tracking (SIFT),
241,245
sensor fusion, 191
single
rotor configuration, 2
tilting rotor, 115
singular value decomposition (SVD), 241
spherical simplex sigma-point Kalman
filters, 278
stereo vision, 237
structure from motion, 212

T

T-Plane UAYV, 115

tail-sitter UAV, 79
three-dimensional localization, 265
tilting rotors, 59, 115

tracking, 191

transition maneuver, 79
translational dynamics, 79

triple tilting rotor, 115

twin rotor configuration, 3
two-plane calibration approach, 173, 185

U
unmanned aerial vehicles (UAV), 1, 79
unscented Kalman filter, 270

\%

visual servoing, 168

VTOL
aircraft, 41, 191
rotorcraft, 59
vehicle, 79, 115





