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11. Summary of the new findings of the thesis:  

New findings of the thesis focus on three types of proposals  

(1) processing and enhancing EEG signal quality 



- Propose a Deep wavelet sparse autoencoder method for online and automatic 

electrooculographical artifact removal 

-  Propose an EOG detection method based on wavelet Haar transform 

(2) analyzing and classifying EEG signal  

- A method to combine SVM and relative wavelet energy for EEG signal classification 

- An Artificial Neural Network approach for electroencephalographic signal classification 

towards brain-computer interface implementation 

- A Robust PCA-SURE Thresholding Deep Neural Network Approach for Mental Task 

Brain Computer Interface 

(3) a complete Brain computer interface for smart home device control  

-  Propose a complete Brain computer interface model for smart home device control 

- Propose stacking ensemble learning model for mental state recognition towards 

implementation of brain computer interface 

12. Practical applicability, if any:  

- In Brain computer interfaces 

- EEG signal enhancing methods to be integrated into EEG recording devices 

- Assistant tools and technologies for mental-related disease diagnosis and treatment 

13. Further research directions, if any:  

- Improve DWSAE with wavelet package 

- BCI implemention with proposed methods 

- Deploy DWSAE to remove speech signal and image artifacts and noises 

- Research and develop BCIs with paradigms such as P300, sensorimotor, motor imagery, 

etc. 
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