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Assessment of Consciousness Level of Patients with Disorders of
Consciousness Based on Discrete Wavelet Transform
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Abstract ; Disorders of consciousness (DOC) encompass various neurological states with different levels of responsiveness, such as the
unresponsive wakefulness syndrome (UWS/VS) and the minimally conscious state (MCS). Accurate assessment of consciousness level
in DOC patients is crucial for physicians to devise appropriate rehabilitation strategies aimed at maximizing consciousness recovery or im-
provement. Electroencephalography (EEG) serves as a vital tool in real—time monitoring of physiological electrical activity, reflecting
the consciousness levels of DOC patients, thus facilitating consciousness assessment. In this regard, we utilized discrete wavelet transform
to process resting—state EEG data from DOC patients , extracting multiscale signals containing information across different EEG frequency
bands. Subsequently, key features - power, spectral entropy, and coherence - were extracted from these multiscale signals
corresponding to different physiological EEG frequency bands. Finally, consciousness levels of DOC patients were evaluated using a
support vector machine ( SVM) classifier with feature fusion. Experimental results demonstrated a classification accuracy of 91. 37%
using the proposed method. Compared to existing consciousness assessment approaches, the proposed method exhibited higher accuracy in
classifying and identifying consciousness levels of DOC patients.
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