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The purposes of this project are to construct neuron model and its
feedforward network based on quantum information processing, to analyze the properties of the
network, and to evaluate the effectiveness and performances of the neural network by using
real-world signals, as compared to conventional (real-valued) neural network. The following
outcomes have been achieved in this project: (1) A neuron model that incorporates quaternionic
algebra into qubit neuron model with complex-valued representation, and its feedforward neural
network, called Quaternionic Qubit Neural Network (QQNN), with an error-backpropagation algorithm as

its learning method. (2) QQNNs have been evaluated through a prediction problem of

three-dimensional outputs of Lorenz equations, and it is shown that QQNNs have superior performance
in prediction accuracies than real-valued NNs.
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