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Speech Emotion Recognition (SER) plays a vital roke in supporting applications such as healthcare, human—
compuler interaction, and security. However, many exisling approaches still face challenges in achieving robust
genaralization and maintaining high recall, particularly for emotions related to stress and anxiety. This study
proposes a dual-stream hybrid model that combines prosodic features with spatio-temporal representations derved
from the Multitaper Mel-Freguency Spectrogram (MTMFS) and the Constant-Q Transform Spectrogram (CQTS).
Prosodic cues, including piteh, intensity, jitter, shimmer, HMR, pause rate, and spesch rate, were processed using
dense layers, while MTMFS and CQOTS features were encoded with CNIN and BiGRLU. A Multi-Head Attention
mechanism was then applied to adaplively fusa the two featurs streams, allowing the model to focus on the most
relevant emotional cues. Evaluations conducted on the RAVDESS dataset with subject-indspendent 5-fold cross-
validation demonstrated an accuracy of 97.64% and a macro F1-score of 0.9745. These results confirm that
combining prosodic and advanced specirogram features with attention-based fusion improves precision, recall, and
overall robustness, offering a promising framewark for more reliable SER systems.
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Abstract

Speech Emotion Recognition (SER) plays a vital role in supporting applications such as healthcare, human—
computer interaction, and security. However, many existing approaches still face challenges in achieving robust
generalization and maintaining high recall, particularly for emotions related to stress and anxiety. This study proposes
a dual-stream hybrid model that combines prosodic features with spatio-temporal representations derived from the
Multitaper Mel-Frequency Spectrogram (MTMFS) and the Constant-Q Transform Spectrogram (CQTS). Prosodic
cues, including pitch, intensity, jitter, shimmer, HNR, pause rate, and speech rate, were processed using dense
layers, while MTMFS and CQTS features were encoded with CNN and BiGRU. A Multi-Head Attention mechanism
was then applied to adaptively fuse the two feature streams, allowing the model to focus on the most relevant
emotional cues. Evaluations conducted on the RAVDESS dataset with subject-independent 5-fold cross-validation
demonstrated an accuracy of 97.64% and a macro Fl-score of 0.9745 These results confirm that combining
prosodic and advanced spectrogram features with attention-based fusion improves precision, recall, and overall

robustness, offering a promising framework for more reliable SER systems.

Keywords: speech emotion recognition; prosodic features; multitaper mel-frequency spectrogram; constant-

Q transform; attention mechanism
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