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A Neural Decoding Method Based on Neurons Activities Pattern
Recognition for Implantable Intra-cortical BMIs

Danial Katoozian, Hossein Hosseini-Nejad, Mohammad-Reza A Dehagani

Abstract: Converting motor intention to a machine command is called decoding in Brain Machine
Interface (BMI) field. Despite recent advances, decoding remains among the most challenging steps
in BMI. Furthermore, the majority of algorithms currently used in decoding require a computer, as a
result of their high computational complexity. However, due to the size and power consumption of
computers, they are not practical for implantable BMI systems. To address this issue, this paper
proposes a novel approach based on hyperdimensional computing. This approach involves the
conversion of the input space to binary, followed by the selection of the most similar vector to the
answer. The proposed method is evaluated using a real dataset recorded from the Frontal Eye Field
(FEF) of two male rhesus monkeys, with eight possible angles as the output space. The results
demonstrate an accuracy rate of 51.5% with very low computational complexity. Furthermore, the

[ Downloaded from joc.kntu.ac.ir on 2025-08-01 ]

o sh e g s o3 010 533 3l 5 J S Oladige ezl o 25 dles 315 i e 1O 13 04g8 0k 5


mailto:hosseini_nezhad@kntu.ac.ir
mailto:dehaqani@ut.ac.ir
https://joc.kntu.ac.ir/article-1-1015-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-08-01 ]

S8 055 O 5> LA B dle 5 e Ll ot S gl s St S jaseis wl e 1S ey 5 S5 41 Y#

SBLas el gl Lo ydams 13 g = 0L 518 JUIS

proposed algorithm is implemented on a field-programmable gate array, indicating that it is a practical
choice for real-time implantable BMI applications requiring a low computational cost method with a

medium level of accuracy.

Keywords: Intra-cortical neural decoding; Neurons activities patterns; Hyperdimensional

computing; Hardware implementation;
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¥ . Feedforward neural network

¥ . Recurrent neural network

' . Wiener cascade filter

¥ . Support vector machine
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