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A multidimensional EEG signal processing-based quantitative evaluation

system for cognitive functions

LI Jiajun', ZHANG Hongxin', CHU Mingli*, YU Hongjun®*, YANG Chen'
(1. School of Electronic Engineering , Beijing University of Posts and Telecommunications ,
Beijing 100876, China;
2. Beijing Jinbo Wisdom Health Technology Co. , Ltd. , Beijing 100190, China)

Abstract: The objective assessment of cognitive functions is crucial for the diagnosis and rehabilitation
monitoring of neuropsychiatric disorders including Attention Deficit Hyperactivity Disorder (ADHD).
Existing clinical assessment methods rely on subjective rating scales and lack the ability to reflect the
dynamics of brain neural activities in real time. Meanwhile, most current Electroencephalogram (EEG)
analysis tools focus on offline analysis, and are deficient in real-time processing capability and clinical
interpretability. In this study, an end-to-end quantitative evaluation system for cognitive functions based
on multidimensional EEG signal processing is designed and developed. The system constructs a
multidimensional modeling framework integrating features of frequency-domain energy., functional
connectivity networks and nonlinear dynamics, which enables real-time EEG data access, parallel feature
calculation and visual presentation. It can effectively quantify multiple indicators of brain states and
present them in an intuitive manner, providing clinicians with objective quantitative data and auxiliary
references for evaluating patients’ cognitive levels. Experimental validation based on public ADHD EEG
datasets demonstrates that the system can stably reproduce typical neuropathological features, including
abnormal slow-wave energy, functional disconnection and attention fluctuation patterns. This system
offers an extensible, interpretable and decision-supportive solution for clinical cognitive assessment.
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