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Composite Fuzzy Control of
a Single Flexible Link Manipulator
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Abstract : To control a light weight flexible manipulator, a composite fuzzy controller is proposed. The
controller is designed based on two time scaled models. A singular perturbation technique is applied for
deriving the models. The proposed controller, however, does not use the complex equilibrium manifold
equations, which are usually needed in the controller based on the two time scaled models. The controller
for a slow sub-model and a fast sub-model are T-S type fuzzy controllers, which use 3 linguistic variables
for each sub-model. A step trajectory is used in simulations as a reference trajectory of joint motions. The
results of simulations with the proposed controller show excellent damping of flexible motions compared to a

controller with derivative control of flexible motions.
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