ReaderTT.config = {"pagecount":185,"title":"Adaptive Control: Introduction, Overview, and Applications","author":"Eugene Lavretsky","subject":"","keywords":"","creator":"Acrobat PDFMaker 6.0 for PowerPoint","producer":"Acrobat Distiller 6.0.1 (Windows)","creationdate":"D:20040716132104-07'00'","moddate":"D:20041102085706-08'00'","trapped":"","fileName":"document.pdf","bounds":[[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821],[1096,821]],"bookmarks":[{"title":"Adaptive Control: Introduction, Overview, and Applications","page":-1,"zoom":""},{"title":"Course Overview","page":-1,"zoom":""},{"title":"References","page":-1,"zoom":""},{"title":"Motivating Example(Model Reference Adaptive Control of an Unknown Mass)","page":-1,"zoom":""},{"title":"Motivating Example(continued)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theory","page":-1,"zoom":""},{"title":"Alexander Michailovich Lyapunov1857-1918","page":-1,"zoom":""},{"title":"Nonlinear Dynamic Systems and Equilibrium Points","page":-1,"zoom":""},{"title":"Example: Equilibrium Points of a Pendulum","page":-1,"zoom":""},{"title":"Example: Linear Time-Invariant (LTI) Systems","page":-1,"zoom":""},{"title":"State Transformation","page":-1,"zoom":""},{"title":"Nominal Motion","page":-1,"zoom":""},{"title":"Lyapunov Stability","page":-1,"zoom":""},{"title":"Asymptotic Stability","page":-1,"zoom":""},{"title":"Exponential Stability","page":-1,"zoom":""},{"title":"Local and Global Stability","page":-1,"zoom":""},{"title":"Lyapunov\u2019s 1st Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct (2nd) Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example, continued)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Overview)","page":-1,"zoom":""},{"title":"Positive Definite Functions","page":-1,"zoom":""},{"title":"Lyapunov Functions","page":-1,"zoom":""},{"title":"Lyapunov Function(Geometric Interpretation)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theorem","page":-1,"zoom":""},{"title":"Example: Local Stability","page":-1,"zoom":""},{"title":"Example: Asymptotic Stability","page":-1,"zoom":""},{"title":"Example: Global Asymptotic Stability","page":-1,"zoom":""},{"title":"La Salle\u2019s Invariant Set Theorems","page":-1,"zoom":""},{"title":"Example: 2nd Order Nonlinear System","page":-1,"zoom":""},{"title":"Lyapunov Functions for LTI Systems","page":-1,"zoom":""},{"title":"Stability of LTI Systems","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma: Preliminaries","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma","page":-1,"zoom":""},{"title":"Example: LTI System","page":-1,"zoom":""},{"title":"Lyapunov-Like Lemma","page":-1,"zoom":""},{"title":"Example: Stable Adaptation","page":-1,"zoom":""},{"title":"Part_1_Adaptive_Control.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control","page":42,"zoom":"Fit"},{"title":"Introduction","page":43,"zoom":"Fit"},{"title":"Historical Perspective","page":44,"zoom":"Fit"},{"title":"Concepts","page":45,"zoom":"Fit"},{"title":"Model-Reference Adaptive Control(MRAC)","page":46,"zoom":"Fit"},{"title":"Self-Tuning Controllers (STC)","page":47,"zoom":"Fit"},{"title":"Direct vs. Indirect Adaptive Control","page":48,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems","page":49,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":50,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":51,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":52,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":53,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":54,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (continued)","page":55,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (completed)","page":56,"zoom":"Fit"},{"title":"MRAC Design of 1st Order Systems (Block-Diagram)","page":57,"zoom":"Fit"},{"title":"Adaptive Dynamic Inversion (ADI) Control","page":58,"zoom":"Fit"},{"title":"ADI Design of 1st Order Systems","page":59,"zoom":"Fit"},{"title":"ADI Design of 1st Order Systems(continued)","page":60,"zoom":"Fit"},{"title":"ADI Design of 1st Order Systems(continued)","page":61,"zoom":"Fit"},{"title":"ADI Design of 1st Order Systems(continued)","page":62,"zoom":"Fit"},{"title":"ADI Design of 1st Order Systems(stability analysis)","page":63,"zoom":"Fit"},{"title":"Parameter Convergence ?","page":64,"zoom":"Fit"},{"title":"Persistency of Excitation (PE)","page":65,"zoom":"Fit"},{"title":"Persistency of Excitation (PE)(completed)","page":66,"zoom":"Fit"},{"title":"ADI vs. MRAC","page":67,"zoom":"Fit"},{"title":"Example: MRAC of a 1st-Order Linear System","page":68,"zoom":"Fit"},{"title":"1st-Order Linear SystemMRAC Simulation w/o PE: r(t) = 4","page":69,"zoom":"Fit"},{"title":"1st-Order Linear SystemMRAC Simulation with PE: r(t) = 4 sin(3 t)","page":70,"zoom":"Fit"},{"title":"Example: MRAC of a 1st-Order Nonlinear System","page":71,"zoom":"Fit"},{"title":"1st-Order Nonlinear SystemMRAC Simulation","page":72,"zoom":"Fit"},{"title":"1st-Order Nonlinear SystemMRAC Simulation, (continued)","page":73,"zoom":"Fit"},{"title":"1st-Order Nonlinear SystemMRAC Simulation, (completed)","page":74,"zoom":"Fit"},{"title":"Example: MRAC of a 1st-Order Nonlinear System with Local Nonlinearity","page":75,"zoom":"Fit"},{"title":"1st-Order Nonlinear System with Local Nonlinearity: MRAC Simulation","page":76,"zoom":"Fit"},{"title":"1st-Order Nonlinear System with Local Nonlinearity: MRAC Simulation, (continued)","page":77,"zoom":"Fit"},{"title":"1st-Order Nonlinear System with Local Nonlinearity: MRAC Simulation, (completed)","page":78,"zoom":"Fit"},{"title":"MRAC of a 1st-Order Nonlinear SystemConclusions & Observations","page":79,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems","page":80,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems (continued)","page":81,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems (continued)","page":82,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems (continued)","page":83,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems (continued)","page":84,"zoom":"Fit"},{"title":"MRAC Design of nth Order Systems (completed)","page":85,"zoom":"Fit"},{"title":"Robustness of Adaptive Control","page":86,"zoom":"Fit"},{"title":"Parameter Drift in MRAC","page":87,"zoom":"Fit"},{"title":"Parameter Drift in MRAC: Summary","page":88,"zoom":"Fit"},{"title":"Dead-Zone Modification","page":89,"zoom":"Fit"},{"title":"1st-Order Linear System with NoiseMRAC w/o Dead-Zone: r(t) = 4","page":90,"zoom":"Fit"},{"title":"1st-Order Linear System with NoiseMRAC with Dead-Zone: r(t) = 4","page":91,"zoom":"Fit"},{"title":"Parametric and Non-Parametric Uncertainties","page":92,"zoom":"Fit"},{"title":"Enforcing Robustness in MRAC Systems","page":93,"zoom":"Fit"}]},{"title":"Part_2_NeuroControl.pdf","page":-1,"zoom":"","children":[{"title":"Artificial Neural Networks","page":94,"zoom":"Fit"},{"title":"NN Architectures","page":95,"zoom":"Fit"},{"title":"Single Hidden Layer (SHL) Feedforward Neural Networks (FNN)","page":96,"zoom":"Fit"},{"title":"SHL FNN Architecture","page":97,"zoom":"Fit"},{"title":"SHL FNN Function","page":98,"zoom":"Fit"},{"title":"Sigmoidal NN","page":99,"zoom":"Fit"},{"title":"Sigmoidal NN, (continued)","page":100,"zoom":"Fit"},{"title":"Sigmoidal SHL NN: Summary","page":101,"zoom":"Fit"},{"title":"RBF NN","page":102,"zoom":"Fit"},{"title":"RBF NN, (continued)","page":103,"zoom":"Fit"},{"title":"RBF NN: Summary","page":104,"zoom":"Fit"},{"title":"What is Next?","page":105,"zoom":"Fit"},{"title":"Adaptive NeuroControl","page":106,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties","page":107,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":108,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":109,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":110,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":111,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":112,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":113,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":114,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":115,"zoom":"Fit"},{"title":"nth Order Systems with Matched Uncertainties, (continued)","page":116,"zoom":"Fit"},{"title":"How to Keep Adaptive Parameters Bounded?","page":117,"zoom":"Fit"},{"title":"Introducing Projection Operator","page":118,"zoom":"Fit"},{"title":"Projection Operator","page":119,"zoom":"Fit"},{"title":"Projection Operator, (continued)","page":120,"zoom":"Fit"},{"title":"Lyapunov Function Time-Derivative with Projection Operator","page":121,"zoom":"Fit"},{"title":"Adaptation with Projection","page":122,"zoom":"Fit"},{"title":"Example: Projection Operator, (scalar case)","page":123,"zoom":"Fit"},{"title":"Example: Projection Operator, (scalar case)(continued)","page":124,"zoom":"Fit"},{"title":"Adaptive Augmentation Design","page":125,"zoom":"Fit"},{"title":"Adaptive Augmentation Block-Diagram","page":126,"zoom":"Fit"},{"title":"Adaptive Control using Sigmoidal NN","page":127,"zoom":"Fit"},{"title":"Adaptive Control using Sigmoidal NN","page":128,"zoom":"Fit"},{"title":"Design ExampleAdaptive Reconfigurable Flight Control using RBF NN-s","page":129,"zoom":"Fit"},{"title":"Aircraft Model","page":130,"zoom":"Fit"},{"title":"Baseline Inner-Loop Controller","page":131,"zoom":"Fit"},{"title":"Reference Model","page":132,"zoom":"Fit"},{"title":"Inner-Loop Control Objective(Bounded Tracking)","page":133,"zoom":"Fit"},{"title":"Adaptive Augmentation","page":134,"zoom":"Fit"},{"title":"Inner-Loop Block-Diagram","page":135,"zoom":"Fit"}]},{"title":"Part_3_Adaptive_Backstepping.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Backstepping","page":136,"zoom":"Fit"},{"title":"Why?","page":137,"zoom":"Fit"},{"title":"Control Tracking Problem","page":138,"zoom":"Fit"},{"title":"Backstepping Design","page":139,"zoom":"Fit"},{"title":"Backstepping Design(continued)","page":140,"zoom":"Fit"},{"title":"Adaptive Backstepping Design","page":141,"zoom":"Fit"},{"title":"Adaptive Backstepping Design(continued)","page":142,"zoom":"Fit"},{"title":"Adaptive Backstepping Design(continued)","page":143,"zoom":"Fit"},{"title":"Adaptive Backstepping Design(continued)","page":144,"zoom":"Fit"}]},{"title":"Part_4_mu_mod.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control in the Presence of Actuator Constraints*","page":-1,"zoom":""},{"title":"Current Status","page":-1,"zoom":""},{"title":"Design Solutions","page":-1,"zoom":""},{"title":"Adaptive Control in the Presence of Input Constraints: Problem Formulation","page":-1,"zoom":""},{"title":"Problem Formulation","page":-1,"zoom":""},{"title":"Preliminaries","page":-1,"zoom":""},{"title":"Positive      \u2013 modification","page":-1,"zoom":""},{"title":"Closed-Loop Dynamics","page":-1,"zoom":""},{"title":"Adaptive Reference Model","page":-1,"zoom":""},{"title":"Adaptive Laws Derivation","page":-1,"zoom":""},{"title":"Stable Parameter Adaptation","page":-1,"zoom":""},{"title":"Simulation Example","page":-1,"zoom":""},{"title":"Simulation Data","page":-1,"zoom":""},{"title":"Control Design Summary","page":-1,"zoom":""},{"title":"Conclusions","page":-1,"zoom":""}]},{"title":"Part_5_AFF_Application_Future_Work.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Flight Control Applications, Open Problems, and Future Work","page":159,"zoom":"Fit"},{"title":"Autonomous Formation Flight, (AFF)","page":160,"zoom":"Fit"},{"title":"AFF: Program Overview","page":161,"zoom":"Fit"},{"title":"AFF: Trailing Aircraft Dynamics in Formation","page":163,"zoom":"Fit"},{"title":"AFF: Vortex Seeking Formation Flight Control","page":164,"zoom":"Fit"},{"title":"AFF: Simulation Data","page":165,"zoom":"Fit"},{"title":"Open Problems and Future Work","page":166,"zoom":"Fit"},{"title":"Task 1: Validation & Verification (V&V) of Adaptive Systems","page":167,"zoom":"Fit"},{"title":"Task 1: V&V of Adaptive SystemsRoad Map to Solution (Issue Paper)","page":168,"zoom":"Fit"},{"title":"Task 1: V&V of Adaptive SystemsSubtask: Theoretical Stability / Robustness Analysis","page":169,"zoom":"Fit"},{"title":"Task 2: Integrated Vehicle Health Management (IVHM) and Composite Adaptation","page":170,"zoom":"Fit"},{"title":"Task 3: Persistency of Excitation in Flight Mechanics","page":171,"zoom":"Fit"}]},{"title":"Part_4_mu_mod.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control in the Presence of Actuator Constraints*","page":145,"zoom":"Fit"},{"title":"Overview","page":146,"zoom":"Fit"},{"title":"Known Design Solutions","page":147,"zoom":"Fit"},{"title":"Adaptive Control in the Presence of Input Constraints: Problem Formulation","page":148,"zoom":"Fit"},{"title":"Preliminaries","page":149,"zoom":"Fit"},{"title":"Positive      \u2013 modification","page":150,"zoom":"Fit"},{"title":"Closed-Loop Dynamics","page":151,"zoom":"Fit"},{"title":"Adaptive Reference Model Modification","page":152,"zoom":"Fit"},{"title":"Adaptive Laws Derivation","page":153,"zoom":"Fit"},{"title":"Stable Parameter Adaptation","page":154,"zoom":"Fit"},{"title":"\u2013 mod Design Steps","page":155,"zoom":"Fit"},{"title":"Simulation Example","page":156,"zoom":"Fit"},{"title":"Simulation Data","page":157,"zoom":"Fit"},{"title":"\u2013 mod Design Summary","page":158,"zoom":"Fit"}]},{"title":"Part_0_Stability_Theory.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control: Introduction, Overview, and Applications","page":-1,"zoom":""},{"title":"Course Overview","page":-1,"zoom":""},{"title":"References","page":-1,"zoom":""},{"title":"Motivating Example(Model Reference Adaptive Control of an Unknown Mass)","page":-1,"zoom":""},{"title":"Motivating Example(continued)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theory","page":-1,"zoom":""},{"title":"Alexander Michailovich Lyapunov1857-1918","page":-1,"zoom":""},{"title":"Nonlinear Dynamic Systems and Equilibrium Points","page":-1,"zoom":""},{"title":"Example: Equilibrium Points of a Pendulum","page":-1,"zoom":""},{"title":"Example: Linear Time-Invariant (LTI) Systems","page":-1,"zoom":""},{"title":"State Transformation","page":-1,"zoom":""},{"title":"Nominal Motion","page":-1,"zoom":""},{"title":"Lyapunov Stability","page":-1,"zoom":""},{"title":"Asymptotic Stability","page":-1,"zoom":""},{"title":"Exponential Stability","page":-1,"zoom":""},{"title":"Local and Global Stability","page":-1,"zoom":""},{"title":"Lyapunov\u2019s 1st Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct (2nd) Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example, continued)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Overview)","page":-1,"zoom":""},{"title":"Positive Definite Functions","page":-1,"zoom":""},{"title":"Lyapunov Functions","page":-1,"zoom":""},{"title":"Lyapunov Function(Geometric Interpretation)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theorem","page":-1,"zoom":""},{"title":"Example: Local Stability","page":-1,"zoom":""},{"title":"Example: Asymptotic Stability","page":-1,"zoom":""},{"title":"Example: Global Asymptotic Stability","page":-1,"zoom":""},{"title":"La Salle\u2019s Invariant Set Theorems","page":-1,"zoom":""},{"title":"Example: 2nd Order Nonlinear System","page":-1,"zoom":""},{"title":"Lyapunov Functions for LTI Systems","page":-1,"zoom":""},{"title":"Stability of LTI Systems","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma: Preliminaries","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma","page":-1,"zoom":""},{"title":"Example: LTI System","page":-1,"zoom":""},{"title":"Lyapunov-Like Lemma","page":-1,"zoom":""},{"title":"Example: Stable Adaptation","page":-1,"zoom":""},{"title":"Uniform Ultimate Boundedness","page":-1,"zoom":""}]},{"title":"Part_0_Stability_Theory.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control: Introduction, Overview, and Applications","page":-1,"zoom":""},{"title":"Course Overview","page":-1,"zoom":""},{"title":"References","page":-1,"zoom":""},{"title":"Motivating Example(Model Reference Adaptive Control of an Unknown Mass)","page":-1,"zoom":""},{"title":"Motivating Example(continued)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theory","page":-1,"zoom":""},{"title":"Alexander Michailovich Lyapunov1857-1918","page":-1,"zoom":""},{"title":"Nonlinear Dynamic Systems and Equilibrium Points","page":-1,"zoom":""},{"title":"Example: Equilibrium Points of a Pendulum","page":-1,"zoom":""},{"title":"Example: Linear Time-Invariant (LTI) Systems","page":-1,"zoom":""},{"title":"State Transformation","page":-1,"zoom":""},{"title":"Nominal Motion","page":-1,"zoom":""},{"title":"Lyapunov Stability","page":-1,"zoom":""},{"title":"Asymptotic Stability","page":-1,"zoom":""},{"title":"Exponential Stability","page":-1,"zoom":""},{"title":"Local and Global Stability","page":-1,"zoom":""},{"title":"Lyapunov\u2019s 1st Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct (2nd) Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example, continued)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Overview)","page":-1,"zoom":""},{"title":"Positive Definite Functions","page":-1,"zoom":""},{"title":"Lyapunov Functions","page":-1,"zoom":""},{"title":"Lyapunov Function(Geometric Interpretation)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theorem","page":-1,"zoom":""},{"title":"Example: Local Stability","page":-1,"zoom":""},{"title":"Example: Asymptotic Stability","page":-1,"zoom":""},{"title":"Example: Global Asymptotic Stability","page":-1,"zoom":""},{"title":"La Salle\u2019s Invariant Set Theorems","page":-1,"zoom":""},{"title":"Example: 2nd Order Nonlinear System","page":-1,"zoom":""},{"title":"Lyapunov Functions for LTI Systems","page":-1,"zoom":""},{"title":"Stability of LTI Systems","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma: Preliminaries","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma","page":-1,"zoom":""},{"title":"Example: LTI System","page":-1,"zoom":""},{"title":"Lyapunov-Like Lemma","page":-1,"zoom":""},{"title":"Example: Stable Adaptation","page":-1,"zoom":""},{"title":"Uniform Ultimate Boundedness","page":-1,"zoom":""}]},{"title":"Part_0_Stability_Theory.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control: Introduction, Overview, and Applications","page":-1,"zoom":""},{"title":"Course Overview","page":-1,"zoom":""},{"title":"References","page":-1,"zoom":""},{"title":"Motivating Example: Roll Dynamics(Model Reference Adaptive Control)","page":-1,"zoom":""},{"title":"Motivating Example: Roll Dynamics(Block-Diagram)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theory","page":-1,"zoom":""},{"title":"Alexander Michailovich Lyapunov1857-1918","page":-1,"zoom":""},{"title":"Nonlinear Dynamic Systems and Equilibrium Points","page":-1,"zoom":""},{"title":"Example: Equilibrium Points of a Pendulum","page":-1,"zoom":""},{"title":"Example: Linear Time-Invariant (LTI) Systems","page":-1,"zoom":""},{"title":"State Transformation","page":-1,"zoom":""},{"title":"Nominal Motion","page":-1,"zoom":""},{"title":"Lyapunov Stability","page":-1,"zoom":""},{"title":"Asymptotic Stability","page":-1,"zoom":""},{"title":"Exponential Stability","page":-1,"zoom":""},{"title":"Local and Global Stability","page":-1,"zoom":""},{"title":"Lyapunov\u2019s 1st Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct (2nd) Method","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Motivating Example, continued)","page":-1,"zoom":""},{"title":"Lyapunov\u2019s Direct Method(Overview)","page":-1,"zoom":""},{"title":"Positive Definite Functions","page":-1,"zoom":""},{"title":"Lyapunov Functions","page":-1,"zoom":""},{"title":"Lyapunov Function(Geometric Interpretation)","page":-1,"zoom":""},{"title":"Lyapunov Stability Theorem","page":-1,"zoom":""},{"title":"Example: Local Stability","page":-1,"zoom":""},{"title":"Example: Asymptotic Stability","page":-1,"zoom":""},{"title":"Example: Global Asymptotic Stability","page":-1,"zoom":""},{"title":"La Salle\u2019s Invariant Set Theorems","page":-1,"zoom":""},{"title":"Example: 2nd Order Nonlinear System","page":-1,"zoom":""},{"title":"Lyapunov Functions for LTI Systems","page":-1,"zoom":""},{"title":"Stability of LTI Systems","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma: Preliminaries","page":-1,"zoom":""},{"title":"Barbalat\u2019s Lemma","page":-1,"zoom":""},{"title":"Example: LTI System","page":-1,"zoom":""},{"title":"Lyapunov-Like Lemma","page":-1,"zoom":""},{"title":"Example: Stable Adaptation","page":-1,"zoom":""},{"title":"Uniform Ultimate Boundedness","page":-1,"zoom":""}]},{"title":"Part_0_Stability_Theory.pdf","page":-1,"zoom":"","children":[{"title":"Adaptive Control: Introduction, Overview, and Applications","page":1,"zoom":"Fit"},{"title":"Course Overview","page":2,"zoom":"Fit"},{"title":"References","page":3,"zoom":"Fit"},{"title":"Motivating Example: Roll Dynamics(Model Reference Adaptive Control)","page":4,"zoom":"Fit"},{"title":"Motivating Example: Roll Dynamics(Block-Diagram)","page":5,"zoom":"Fit"},{"title":"Lyapunov Stability Theory","page":6,"zoom":"Fit"},{"title":"Alexander Michailovich Lyapunov1857-1918","page":7,"zoom":"Fit"},{"title":"Nonlinear Dynamic Systems and Equilibrium Points","page":8,"zoom":"Fit"},{"title":"Example: Equilibrium Points of a Pendulum","page":9,"zoom":"Fit"},{"title":"Example: Linear Time-Invariant (LTI) Systems","page":10,"zoom":"Fit"},{"title":"State Transformation","page":11,"zoom":"Fit"},{"title":"Nominal Motion","page":12,"zoom":"Fit"},{"title":"Lyapunov Stability","page":13,"zoom":"Fit"},{"title":"Asymptotic Stability","page":14,"zoom":"Fit"},{"title":"Exponential Stability","page":15,"zoom":"Fit"},{"title":"Local and Global Stability","page":16,"zoom":"Fit"},{"title":"Lyapunov\u2019s 1st Method","page":17,"zoom":"Fit"},{"title":"Lyapunov\u2019s Direct (2nd) Method","page":18,"zoom":"Fit"},{"title":"Lyapunov\u2019s Direct Method(Motivating Example)","page":19,"zoom":"Fit"},{"title":"Lyapunov\u2019s Direct Method(Motivating Example, continued)","page":20,"zoom":"Fit"},{"title":"Lyapunov\u2019s Direct Method(Overview)","page":21,"zoom":"Fit"},{"title":"Positive Definite Functions","page":22,"zoom":"Fit"},{"title":"Lyapunov Functions","page":23,"zoom":"Fit"},{"title":"Lyapunov Function(Geometric Interpretation)","page":24,"zoom":"Fit"},{"title":"Lyapunov Stability Theorem","page":25,"zoom":"Fit"},{"title":"Example: Local Stability","page":26,"zoom":"Fit"},{"title":"Example: Asymptotic Stability","page":27,"zoom":"Fit"},{"title":"Example: Global Asymptotic Stability","page":28,"zoom":"Fit"},{"title":"La Salle\u2019s Invariant Set Theorems","page":29,"zoom":"Fit"},{"title":"Example: 2nd Order Nonlinear System","page":30,"zoom":"Fit"},{"title":"Lyapunov Functions for LTI Systems","page":31,"zoom":"Fit"},{"title":"Stability of LTI Systems","page":32,"zoom":"Fit"},{"title":"Barbalat\u2019s Lemma: Preliminaries","page":33,"zoom":"Fit"},{"title":"Barbalat\u2019s Lemma","page":34,"zoom":"Fit"},{"title":"Example: LTI System","page":35,"zoom":"Fit"},{"title":"Lyapunov-Like Lemma","page":36,"zoom":"Fit"},{"title":"Example: Stable Adaptation","page":37,"zoom":"Fit"},{"title":"Uniform Ultimate Boundedness","page":38,"zoom":"Fit"},{"title":"UUB Example : 1st Order System","page":39,"zoom":"Fit"},{"title":"UUB by Lyapunov Extension","page":40,"zoom":"Fit"},{"title":"Example: UUB by Lyapunov Extension","page":41,"zoom":"Fit"}]},{"title":"Part_6_F-16_Design_Example.pdf","page":-1,"zoom":"","children":[{"title":"Design Example:F-16 Adaptive Pitch Rate Tracker","page":172,"zoom":"Fit"},{"title":"Aircraft DataShort-Period Dynamics","page":173,"zoom":"Fit"},{"title":"LQR PI Baseline Controller","page":174,"zoom":"Fit"},{"title":"LQR PI Baseline Controller(continued)","page":175,"zoom":"Fit"},{"title":"Short-Period Dynamics with Uncertainties","page":176,"zoom":"Fit"},{"title":"Adaptive Augmentation Design","page":177,"zoom":"Fit"},{"title":"Adaptive Augmentation Design(continued)","page":178,"zoom":"Fit"},{"title":"Adaptive Design Data","page":179,"zoom":"Fit"},{"title":"LQR PI: Tracking Step-Input Command","page":180,"zoom":"Fit"},{"title":"LQR PI + Adaptive: Tracking Step-Input Command","page":181,"zoom":"Fit"},{"title":"LQR PI: Tracking Sinusoidal Input with Uncertainties","page":182,"zoom":"Fit"},{"title":"LQR PI + Adaptive: Tracking Sinusoidal Input with Uncertainties","page":183,"zoom":"Fit"},{"title":"Model Following Tracking Error Comparison","page":184,"zoom":"Fit"},{"title":"Adaptive Design Comments","page":185,"zoom":"Fit"}]}],"thumbnailType":"jpg","pageType":"html","pageLabels":[]};
