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Abstract:
This dissertation addresses the areas of identification and robust control of uncertain systems. The first
portion of this dissertation concerns system identifica-tion. The focus of system identification is
grounded in the signal analysis technique developed by G. R. B. Prony in 1795. This approach uses two
separate least-squares solutions, with the first least-squares solution resulting in the eigenvalues of the
out-put signal and the second yielding the output residues. Previous system identification methods
based on Prony signal analysis apply to systems utilizing a continuous-time input. This research
develops a method that allows for a sampled-and-held version of the previously used continuous-time
input. The new method results in a more simplified algorithm due to the nature of sampled-and-held
input signals. Various examples are provided to show the characteristics of the method. The second
portion of this dissertation concerns control of systems which are modeled through system
identification techniques that provide models with a parametric uncertainty set. The robust control
strategy is viewed from dynamic game theory such that a saddle point solution is desired. The game
theory method employed has two players: the first player, the feedback control signal, minimizes an
energy cost function; and the second player: the set of uncertain parameters, maximizes an energy cost
function. It is shown that the optimal control signal necessarily is derived from Linear Quadratic
Regulation (LQR) theory. The maximization is performed on the final cost function from the LQR
solution and is constrained by an ellipsoidal parameter bound and an appropriate Lyapunov equation.
Iterative algorithms for both continuous-time and discrete-time systems are developed. A sufficient
condition for the existence of the maximization portion of the discrete-time algorithm is given.
Examples show the fixed-point solution of the algorithm is a saddle point. A closed-loop discrete
controlled servo-mechanism problem uses the Optimal Volume Ellipsoid (OVE) algorithm of
Man-Fung Cheung (1990) for identification of a model and an ellipsoid uncertainty region. The
discrete minimax algorithm is applied to determine the optimal state-feedback gain. The servo example
is stable and shows the worst-case tracking for the noisy, uncertain system and is compared to the
known system. 
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