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Design of control systems using quaternion neural networks for dynamic systems
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This study aims to establish a method for designing an adaptive/learning

control of dynamical systems using a high-dimensional neural network based on quaternion algebra and
to clarify the characteristics of using quaternion neural networks for control systems
applications. Feedforward and recurrent quaternion neural networks and their learning algorithms are
derived. Subsequently, a design method for servo-level controllers using quaternion neural networks
is proposed and the stability analysis of the control system is also investigated. Furthermore, the
feasibility and effectiveness of the proposed method are demonstrated via the computational
experiments of controlling robot manipulators and non-linear systems for an application to
real-world problems.
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