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absolute stability, 2

admissible domain, 134, 136

antiwindup, 73, 161

application

hard disk servo design, 88, 141

hard disk servo design, LPNI, 100, 159

MagLev, 217

servomechanism design, 75

ship roll damping, 178, 195

bandwidth, 82

random, 82, 135

saturating random, 96

bisection algorithm, 10, 33, 170, 176, 186, 191

boosting

a-boosting, 211

s-boosting, 211

simultaneous, 214

clipping, 97

computational issues, 29, 33, 84, 88

d.c. gain, 82

random, 82, 135

saturating random, 96

describing functions, 2, 22

diagnostic flowchart, 99

disturbance rejection, 114, 167

fundamental limitations, 114, 124

with nonlinear actuator, 36

with nonlinear actuators and sensors, 44

with nonlinear sensor, 37

with rate saturation, 128

domain of attraction, 172, 187, 192

equation

disturbance rejection quasilinear gain, 36, 38, 48

Fokker-Planck, 10, 53

Lyapunov, 29, 51, 176

multiple solutions, 46, 149

reference tracking quasilinear gain, 32, 37, 52

Riccati, 116, 176

SLQG synthesis, 174

SLQR synthesis, 169

transcendental, 20

exogenous signals

disturbances, 4

references, 4

filter

Butterworth, 80

filter hypothesis, 55

function

deadzone, 26

friction, 27

Lyapunoc, 228

Lyapunov, 70, 229

piecewise-linear, 27

quantization, 28

relay, 26

saturation, 6, 23

saturation with deadzone, 27

saturation with quantization, 28

gain

quasilinear, 4, 6, 22, 29

stochastically linearized, 4

Gaussian process, 20

colored, 79

wide sense stationary, 20

Gaussianization, 55

harmonic balance, 2

higher order systems, 141

Jacobian linearization, 5, 7, 22

jumping phenomenon, 48

Lagrange multiplier, 241, 252

large deviations, 48, 154
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Linear Plant/Nonlinear Instrumentation, 1

LQG, 167

instrumented (ILQG), 13, 167, 182

instrumented (LQG), 188

saturated (SLQG), 12, 167, 173

LQR, 8, 167

instrumented (ILQR), 13, 167, 182

saturated (SLQR), 8, 12, 167

performance

limitations, 171, 186

verification, 173, 177

performance recovery, 13, 204

by redesign, 213

complete, 13, 209

partial, 13, 204

Problems

Analysis, 3, 106, 131

Complete performance recovery, 3, 219

Narrow sense design, 3, 162, 198

Partial performance recovery, 3, 219

Wide sense design, 3, 198

Quasilinear Control, 1

rate saturation, 114, 125

bandwidth, 126

modeling, 126

reference tracking, 66

random, in linear systems, 79

random, in LPNI systems, 90

with nonlinear actuator, 31

with nonlinear actuators and sensors, 40

with nonlinear sensor, 37

resonance frequency, 82

random, 82, 135

saturating random, 96

resonance peak, 82

random, 83, 135

saturating random, 96

root locus, 134

calibration, 157

classical, 11

saturated, 11, 134, 143

rule of thumb, 207, 213, 216

S-origination point, 150

S-poles, 144

S-termination point, 146

S-truncation point, 156

sensitivity function, 81

random, 10, 80, 84, 135

saturating, 92

saturating random, 10

sensor

quantized, 40

separation principle, 191, 214

slanted step, 109

stability

exponential, 172, 177, 187, 192

global asymptotic, 229, 230

global exponential, 172

Popov criterion, 173

semi-global, 169, 172

verification, 172, 177, 187, 192, 214

steady state error, 66

with respect to parabola, 73

with respect to ramp, 73

with respect to step, 68

stochastic linearization, 1, 4, 6, 20, 22

accuracy, 53, 215

state space equations, 49

system types, 4, 10, 67, 74

termination points, 134

trackable domain, 4, 10, 66, 67, 69

tracking error variance, 66

tracking quality indicators, 10, 66, 79, 86, 90

I0, 98

I1, 86, 98

I2, 86, 98

I3, 86, 87

transient performance, 66

truncation points, 134
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