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This study investigates the brain activity of children diagnosed with Attention Deficit 
Hyperactivity Disorder (ADHD) compared to healthy children by analysing brain wave 
patterns through advanced Machine Learning (ML) techniques. ADHD is a 
neurobehavioral disorder that affects numerous children worldwide, leading to 
difficulties with attention, impulse control, and excess activity (Flisher & Hawkridge, 
2013). Precise diagnosis is crucial for effective treatment, highlighting the importance of 
using technology alongside neuroscience insights (Sayal et al., 2018). The methodology 
of my study involved collecting brain wave data, known as Electroencephalogram (EEG) 
from 60 children, divided equally between those diagnosed with ADHD and healthy 
controls. I employed a machine learning model known as a Multi-Layer Perceptron 
(MLP), validated using techniques called Leave-One-Out Cross-Validation and K-fold, to 
ensure the reliability of the findings (Gramouseni et al., 2023). The model achieved an 
overall accuracy of 80% in distinguishing between ADHD and control groups, indicating 
significant potential for ML techniques in supporting the diagnostic processes of ADHD 
through EEG data. This study not only provides an objective way to analyse brain 
function but also emphasizes the need to combine this with observations of behaviour 
to fully understand ADHD. This research highlights the important role of the brain's 
frontal areas (front part of brain) in ADHD, consistent with previous studies that show 
unusual brain activity in affected individuals. However, the small number of participants 
and the need for comparison with other brain imaging techniques are limitations of this 
study. Future research should include more data and different imaging methods to 
improve the accuracy of ADHD diagnosis. 
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