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##4870328221: MAJOR ELECTRICAL ENGINEERING

KEY WORD : BOUNDARY CONTROL, TIMOSHENKO BEAM, BACKSTEPPING CONTROL,
ZAKIAN Iy n RECURSION
TERADACH PINYAPONG: BOUNDARY STATE FEEDBACK CONTROLLER DESIGN FOR
TIMOSHENKO BEAMS THESIS ADVISOR: WATCHARAPONG KHOVIDHUNGIJ, Ph.D.,
THESIS CO-ADVISOR: SUTHEE PHOOJARUENCHANACHAI, Ph.D., 57 pp.

In this thesis, we present boundary controller design to stabilize Timoshenko beams. The
assumption is that the beam is slender and must have a small amount of Kelvin-Voigt damping (KVd).
The singular perturbation theory is used for model reduction and the strict-feedback system is achieved by
controlling rotational angle or moment at the end. Consequently, we can apply backstepping technique to
design a controller using actuation only at the beam base and the opposite end is fixed or pinned. The
controller requires the solution of a linear hyperbolic PDE on a triangular domain, which is obtained by
applying successive approximation or numerical method. The closed-loop system with our backstepping
boundary feedback is exponentially stable. Finally, we use the Zakian I pry recursion to simulate the beam

dynamics, the reduced beam dynamics and the closed-loop systems, which exhibit rapid convergence to
the steady state.
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