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Brain-Computer Interface (BCI) has been primarily used to create assistive tools for physically impaired 
individuals, but recent developments have integrated BCI with Augmented Reality (AR) to create 
mainstream applications for healthy users. This integration allows for a more seamless interaction with 
the AR environment using brain signals, specifically the Steady-state Visually-evoked Potential (SSVEP) 
pattern. 

The proposed approach in this work introduces SSVEP-BCI as an additional communication channel to 
control the AR environment. This method allows users to choose AR commands by simply looking at them, 
while also allowing for head rotations up to 45° to explore the AR environment. The proposed approach 
utilizes a machine learning-based approach to recognize the frequency of the recorded SSVEP patterns. 

The results of the study showed that the ensemble classification technique outperformed other 
approaches in subject-dependent testing, reaching a mean accuracy of 96.73% and 93.45% for 5 sec and 
2.5 sec stimulation times, respectively. In subject-independent testing, the ensemble classification 
technique achieved a mean accuracy of 92.18% and 76.91% for 5 sec and 2.5 sec stimulation times, 
respectively. 

The proposed ensemble classification approach improved performance by an average of 7% per subject. 
These results indicate the feasibility of using BCI as an additional input modality to AR, while also 
demonstrating the utility of the proposed ensemble classification approach in enhancing the performance 
of SSVEP-based BCIs. Overall, this study represents a significant step towards utilizing BCI for mainstream 
AR applications, with the potential to enhance the quality of life for both physically impaired and healthy 
individuals. Further research can be done to improve the accuracy and usability of BCI-AR applications, 
potentially leading to a more seamless and intuitive interaction with the AR environment. 
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