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DARNet: Dual Attention Refinement Network with
Spatiotemporal Construction for Auditory
Attention Detection

Contributions

O A Novel Auditory Attention Decoding Architecture: We proposed a novel
architecture for AAD, which could fully leverage the spatiotemporal features and
capture long-range latent dependencies of EEG signals.

O Optimized Decoding Performance: The DARNet shows substantial
Improvement across all datasets and achieves further parameter reduction,

Experimental Results

[0 Datasets: we conduct experiments on three publicly available datasets,
KUL, DTU and MM-AAD, which are commonly used in auditory attention
detection to evaluate the effectiveness of our DARNet. KUL and DTU only
contain EEG data of the auditory stimulus scenes. MM-AAD contains EEG
data of the audio-only scene and the audio-visual scene.
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IS particularly suited for AAD due to its non-invasive nature, high temporal
resolution, and practicality for real-world applications, making it ideal for
developing assistive technologies for individuals with hearing impairments.

data that enhances understanding of the brain’s responses to auditory stimuli.

O Dual Attention Refinement Module
The dual attention module captures long-range dependencies in EEG signals to
model the dynamic nature of auditory attention. This module applies a self-
attention refinement mechanism, reducing noise and outliers by compressing the
EEG series. Stacking two self-attention layers allows the model to capture multiple
levels of temporal dependencies, effectively enriching temporal features and
enhancing model robustness.

[0 Feature Fusion & Classifier Module
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Limitations

O Neglecting the Spatial Feature Distribution
EEG signals reflect both temporal and spatial patterns of brain activity, yet
previous AAD methods have primarily focused on local temporal features,
neglecting the spatial distribution of EEG data. This limits the ability to fully
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capture the brain's response to auditory stimuli.

O Difficulty in Capturing Long-Range Dependencies
Human attention is dynamic, with prior brain activity influencing subsequent
responses. However, existing AAD models struggle to capture long-range
temporal dependencies due to model depth and noise in EEG data, hindering
their ability to accurately decode auditory attention.

This module combines features from multiple layers to preserve essential
discriminative information while reducing redundancy. Outputs from each attention
layer are projected to a common dimension, concatenated, and fed into a fully
connected layer for final auditory attention prediction. This design allows the
classifier to leverage the rich spatiotemporal features, improving decoding
accuracy and model performance.
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