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Abstract: Accurate emotion recognition has significant implications for the early diagnosis and intervention

of mental health issues. Wearable physiological sensors have exhibited innovative technological applica-
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tions in emotion recognition. However, integrating various physiological signals to detect emotions is a
complex and challenging task. In response to these challenges, this paper proposes a deep learning model-
driven time multimodal fusion approach to capture the nonlinear emotion correlations both internally and
between electroencephalogram (EEG) and blood volume pulse (BVP) signals, and enhance emotion classi-
fication performance. The study employs an end-to-end time multimodal deep learning model, fusing EEG
and BVP signals from lightweight sensors to perform emotion recognition tasks. Specifically, by utilizing
Convolutional Neural Network (ConvNet) and Long Short-Term Memory (LSTM) models, this research
integrates EEG and BVP signals, jointly learning and exploring highly correlated representations across
modalities. The proposed multimodal fusion method is validated using a dataset collected through intelli-
gent wearable sensors and compared with the latest research results. Experimental results demonstrate
that the proposed method achieves an accuracy of 89.16% in estimating arousal levels, reaching a compa-
rable level to other advanced methods. Additionally, this study applies the method for anxiety therapy as-
sessment to validate the effectiveness of deep learning technology in mental health applications. Experi-
mental results indicate that the proposed method successfully extracts valence and arousal estimates, and
effectively evaluates different emotional changes in the time domain, providing valuable insights for mental
health research and treatment.
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