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RESEARCH ON DEPRESSION RECOGNITION METHOD
BASED ON EEG SIGNALS

ABSTRACT

Depression is a type of mental disorder characterized by significant and persistent
low mood and cognitive impairment, caused by various factors such as mood disorders,
genetics, and others. It brings significant distress to individuals, families, and society.
Currently, the commonly used diagnostic methods for depression are psychiatric
interviews and psychological tests, but they have subjective limitations.
Electroencephalography (EEG) reflects the electrical activity of cortical neurons in the
brain and has been widely used for the diagnosis of brain function and various diseases,
including depression.

This study collected EEG signals from 41 patients with depression and 34 healthy
individuals using 16 electrodes after a careful selection process. The study focuses on two
aspects of depression identification: The first aspect involves utilizing feature selection
algorithms to investigate the identification and underlying mechanisms of depression.
This approach aims to gain a better understanding of depression from the perspective of
key features, enabling targeted feature selection for depression identification. The second
aspect involves using deep learning techniques for depression identification. Deep
learning offers end-to-end processing capabilities, eliminating the need for manual EEG
feature extraction and selection. Considering the practicality of the algorithm and the
research findings related to depression mechanisms, this study specifically focuses on
using EEG signals from the six frontal electrodes for depression identification.

(1) Research on Depression Identification Based on Feature Selection.

II



Multidimensional EEG features, including fuzzy entropy (FE), power spectral density
(PSD), and phase lag index (PLI), were extracted in this study. The features with
statistical differences between groups in these three categories were ranked and classified
by a feature selection algorithm, and an optimal feature subset containing 86 features
with a maximum classification accuracy of 98.54 =+ 0.21% was obtained.

(2) Research on the Mechanisms of Depression Based on Key Features. Based on
statistical analysis, the optimal feature subset revealed that functional connectivity
features accounted for the largest proportion and were predominantly concentrated in the
frontal region. Furthermore, among these features, there was a higher number of beta
rhythm features compared to other frequency bands. The research findings indicate that
patients with depression exhibit abnormal functional connectivity in the frontal region
and alterations in beta rhythm activity across the entire brain.

(3) Depression recognition study based on deep learning. Taking into consideration
the practicality of the algorithm and the previous research on the mechanisms of
depression, this study focused on the EEG signals from the six frontal leads in the entire
montage for the identification of depression. In this paper, a combination of
Multi-resolution Convolutional Neural Network (MCNN) and attention mechanism was
employed as the algorithm model. The study achieved a highest accuracy of 98.47 =+
0.01%, which is comparable to the accuracy achieved using the entire montage for

depression identification.

KEY WORDS: Depression; EEG; Power spectrum; Fuzzy entropy; Phase lag index;

Artificial intelligence
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