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Assessment of Human Emotional States by Optimizing the Electrodermal

Activity Signals with Two-dimensional Representations and Machine Learning

Abstract: This study explores emotion recognition through Electrodermal Activity (EDA)
signals using advanced decomposition and machine learning techniques. By leveraging the CASE
dataset, EDA signals are pre-processed, decomposed using two methods—cvxEDA and
BayesianEDA—and analyzed to extract meaningful features for emotion classification. The
methodology emphasizes optimizing signal segmentation, decomposition, and temporal- and
texture-based feature extraction, employing machine learning classifiers such as SVM, RF, and
XGB. Results demonstrate the superiority of phasic EDA signals and cvxEDA decomposition,
achieving a classification accuracy of 97.08% using SVM with STFT spectrograms. These findings
provide a foundation for real-time emotion recognition systems and personalized interventions,
with implications for healthcare, human-computer interfaces, and wearable technology.
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