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ABSTRACT

Through their unique capabilities in analysing mental and behavioral data AI and 
ML transform the field of cognitive neuroscience. MRI and fMRI rely on AI to reliably 
identify memory troubles and also boost the early recognition of neurodegenerative 

DOI: 10.4018/979-8-3693-9341-3.ch005



108

disorders like Alzheimer's and Parkinson's. cognitive rehabilitation programs that 
utilize AI improve therapy results by responding instantly to individual needs. By 
using AI to power, them interfaces allow neural patterns to link with outside tools and 
offer fresh treatment methods for those who are mentally challenged. Psychological 
evaluations and treatments are upgrade their reliability as a result of AI's method 
to analyze emotional states and behaviours. Machine learning and AI are changing 
the field of cognitive neuroscience by improving diagnostics treatment and rehabil-
itation of many cognitive disorders.

INTRODUCTION

By utilizing neuroscience and psychology together, cognitive neuroscience 
investigates the mental processes and behaviours rooted in the brain (Smith & 
Kosslyn, 2021). It examines the mechanisms by which the brain encodes perception, 
memory, language, and judgment (Gazzaniga, Ivry, & Mangun, 2020). By apply-
ing cutting-​edge neuroimaging tools like fMRI and EEG to study brain activity in 
real time, researchers uncover the interplay of brain regions in forming complex 
mental activities (Poldrack et al., 2019). The understanding of human cognition 
has considerably grown due to detailed brain mapping, which is actively examined 
(Toga & Thompson, 2022). Both AI and ML have spurred advances in cognitive 
neuroscience in the last few years (LeCun et al., 2020).

Previously, neuroscientists relied on labor-​intensive and inaccurate methods to 
assess neural data, but AI and ML simplify the tracking of patterns in voluminous 
datasets, thereby increasing both validity and speed (Cichy & Kaiser, 2019). By 
using these technologies, neural data patterns can be discovered that statistical tools 
frequently do not identify (Esteva et al., 2021). The use of AI and ML in examining 
neural data is especially important when its volume and complexity rise (Fan et al., 
2020). In neuroscience, neuroimaging and electrophysiology capture significant 
data in substantial quantities (Friston, 2021). These datasets pose challenges for 
typical analysis methods because of their noise and fluctuation, but machine learning 
algorithms uncover important patterns in this data and provide forecasts based on 
its structure (Eickenberg et al., 2017).

In cognitive neuroscience, AI and ML are crucial due to their unique strengths. 
AI and ML can create models for neural activities and predict cognitive traits that 
alter cognitive neuroscience (Hassabis et al., 2021). Deep learning models have 
extracted insights about mental processes from fMRI signals to uncover the brain's 
representation of separate ideas and feelings (Yamins & DiCarlo, 2016). These mod-
els provide mechanisms for researchers to explore brain circuit dynamics through 
neural simulation in controlled conditions, clarifying the understanding of neuronal 
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