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His dissertation describes a study of deep learning algorithms for noisy brain signal processing,
especially focusing on non-invasively measured brain signals such as electroencephalography
(EEG) and functional magnetic resonance imaging (fMRI).

Firstly, he proposed a spatial-temporal neural network (STNN) for P300 EEG classification. STNN
achieved the highest accuracy with less repeated stimuli in the world. This is because STNN is
skilled at decoding temporal activities of EEG signals and EEG channel generalization in the space
domain at the same time.

Secondly, he proposed a multi-module neural network (MMNN) for EEG signal denoising due to
human’s ocular and myogenic artifacts. MMNN achieved the highest denoising performance with
less learning convergence. This is because the multiple denoising modules in MMNN purify noisy
input EEG signals by continuously removing artifacts in the forward propagation. Furthermore, the
parallel architecture allows the parameters of each denoising module to be updated concurrently in
the backpropagation.

Lastly, he proposed a multi-pooling 3D convolutional neural network for fMRI classification of
visual brain state, which achieved higher classification accuracy rather than previous model. This
is because the proposed model employs multiple pooling functions with some residual network pass
improving the learning capacity.

All his Ph.D. works were challenging topics to cope with heavily noisy brain signals and he
contributed to improve those signal processing quality with novel deep learning models. His
proposals were approved in two journal papers in IEEE access and one conference paper in 2023

IEEE conference on Al. Therefore, his doctoral dissertation is worthy of Doctor of Engineering.
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