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Abstract: The purpose of the current study is to investigate the functionality of BCI’s to decode the 

attempted handwriting thoughts from neural activity in the motor cortex and translates it to text in 

real time. While there have been past studies regarding the efficacy of BCI’s the practical realization 

has been proven difficult due to limitations in accuracy and speed. Previous studies have 

approached this problem by using neural signals to choose from a limited set of possible words, this 

study seeks to have a more general model that can type any word in the vast English vocabulary. In 

this study, we create an end-to-end BCI that translates neural signals associated with visualization of 

the handwriting motion into text output. To assess the neural representation of attempted 

handwriting, participants attempted to handwrite each character one at a time, following the 

instructions given on a computer screen. The collected data from the EEG signals is challenging to 

process due to the noise and the similarities between different trials. To target the strategy for 

visualizing similarity relationships in high-dimensional data is to start by using an autoencoder to 

compress the data into a low-dimensional space, then use t-SNE for mapping the compressed data 

to a 2D plane. The TSNE technique that is applied serves to visualize the low-dimensional data.  With 

this BCI, our study attempts to assist any individual that suffered any brain or physical damage that 

impedes the function of writing or that it affects the parietal lobes impeding the person of 

communicating.  
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