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This thesis presents a novel approach which simultaneously designs both the nominal model and
the controller for a one-link flexible robot arm to improve the performance. The model design is carried
out by choosing nominal parameters including load mass and load position, while the controller design
employs the robust control designs, namely, the loopshaping technique and the p synthesis. The control
objectives are not only to guarantee the robust stability of the closed-loop control system, but also to
maintain the performance subject to bounded parametric uncertainty. The performance specified includes
the 1¢jection of disturbance at the performance output and the limit of the control authority. It is observed
that in modelirng the uncertainty the weighting function varies according to the nominal model. Thus, we
develop a computer program to calculate the uncertainty weighting function aficr selecting the nominal
model. Moreover, since the integrated model/controller design is difficult and complicated, we apply the
iterative technique with the search directicn specified by the Rosenbrock’s rotating coordinates and obtain
local optimal solutions. The simulation results show that the proposed design method can guarantee
the robust stability and reduce the disturbance attenuation. The outcome of this thesis demonstrates an
approach to improve the performance of the one-link fiexible robot arm and noints out the benefit and the

importance of integrating the nominal model to the controller design.



