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Abstract

A brain-computer interface is a system which works based on the neural activity created by the brain
and it has attracted the attention of many researchers in recent years. These interfaces are independent
of the usual pathway of peripheral and muscular nerves and are very important because of their ability
to provide a new dimension in communication or control of a device for the disabled persons. The neural
activity used in the brain-computer interface can be recorded by various invasive and non-invasive
methods and can be converted to the desired signal by different decoding algorithms. In this study, 3
rats were used to perform a movement task which was pressing a key and receiving a drop of water by
a mechanical arm for corrected trials. By implanting a 16-channel microelectrode array in the rat's
motor cortex during an invasive process, the brain signals are recorded during the task, and
simultaneously the signal received by the force sensor is also stored. By performing the necessary
preprocessing on spikes and extracting the firing rates of signal as a feature vector by convolving a
Gaussian window with the spike trains, the necessary inputs for the decoding algorithm, which is linear
regression here, are obtained. Two patterns have been used for cross validation. The first pattern
considers 60% of the data from the beginning of the signal as a train set and the remaining 40% of the
signal as a test set and the second pattern is the opposite of the first one. Several methods have been used
to evaluate the decoding algorithm used in the studies. In this paper, the correlation coefficient and
coefficient of determination have been used. The correlation coefficient and coefficient of determination
between the desired force and predicted force in linear resgression method, in average of three sessions
for three rats, are equal to r=0.56 and r2=0.20 for the first pattern and r=0.55 and r2=0.30 for the second
pattern respectively. These results show that firing rates of neurons are proper features to predict
continous variables such as force. Besides, it can be concluded that linear regression is a suitable method
for decoding a motor variable like force and follows the desired signal properly.
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