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The purpose of this ﬁroject is to construct deep neural networks based on
hypercomplex-value systems and to evaluate the performances of these neural networks through the
tasks of image analysis. It is expected that the representations and operations in hypercomplex
number systems would be beneficial to multidimensional data processing, as compared to conventional
(real-valued) neural networks.

The following outcomes have been achieved in this project: (1) Quaternionic (one of
hypercomplex-value systems) Extreme Learning Machine (QELM) and quaternionic convolutional neural
networks have been proposed. (2) QELM has been implemented on a reconfigurable processor and its

performance is evaluated through the problem of color information retrieval from the images under
low illuminations.
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