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Constraint-Based Adaptive Control - Optimal Control Modification

Objective

+ Introduces notion of constraint-based adaptive control that combines adaptive control with optimal control to achieve constrained error
minimization

- Develops robust optimal control modification adaptive law that enforces linear quadratic constraints.

« Persistent excitation (PE) can adversely affect robustness of adaptive control due to high-frequency input signals.
« Nonlinear input-output mapping of adaptive control can result in unpredictable performance.
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Pilot-in-the-Loop GTM Simulations
Pilot-in-the-Loop Advanced Concept Flight Simulator
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Adaptive Control of Time-Delay Systems - Time Delay Margin of MRAC

Objective

- Develops stability analysis for time-delay adaptive system and analytical tool to compute time delay margin (TDM) based on Bounded
Linear Stability Analysis

Technical Challenges

+ Currently no analytical tool exists to provide non-conservative and practical TDM estimate.

Technical Approach

« Input-delay adaptive system
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+ Bounded Linearity Stability approximates adaptive system as a locally bounded LTI system using time-window analysis
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« Locally LTI approximation of tracking error dynamics
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+ TDM estimation by matrix measure approach - system is locally stable if time delay is less than TDM
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o Summary

+ New analytical method provides non-conservative TDM estimate
|+ Method can easily be extended to sigma-modification and optimal control modification |
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