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Decoding the Mind: Algorithms  
in Brain-Computer Interfaces
Andrius Mašonis1, Žilvinas Chomanskis2
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Introduction. With the rapid advancement of brain-computer interface (BCI) technology, pars-
ing complex neural instructions for a real-world application remains a critical task.  The focus 
of BCI development is shifting from surgical techniques and hardware towards decoding of raw 
data recordings to useful real time commands. This study reviews current software decoding 
algorithms.

Methods. A literature search was conducted using the following keywords: “brain-computer 
interface”, “decoding algorithms”, “machine learning” and “deep learning” in the databases Pub-
Med and ScienceDirect. The articles from the last 10 years were read and reviewed.

Results. Recent literature shows that traditional preprocessing and decoding techniques rely 
heavily on linear algebra and strict mathematical rules to separate neural signals from artifacts, 
however because these methods use rigid assumption-based filtering they inadvertently risk 
stripping away task-relevant data. In contrast deep learning (DL) – using advanced convolu-
tional and recurrent neural networks – is highly effective at translating noisy and complex brain 
signals into actionable commands. By operating on raw or minimally processed neural data DL 
algorithms learn to extract relevant data features without relying on manual intervention.

Conclusions. Deep learning provides a platform for future brain-computer interface devel-
opment. By replacing rigid, manual filtering with flexible content aware algorithms, it preserves 
valuable neural data. This establishes DL as superior technique for decoding complex brain sig-
nals into real-world commands.
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