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Introduction: Humans have the ability to focus on the specific speaker’s voice in a noisy environment, and
the attention could be decoded from neural signals, such as Electroencephalography (EEG) [1]. To achieve
high accuracy, EEG-based auditory attention decoding studies often employ dozens of electrodes, which
increases the complexity of the system and reduces its portability [2]. Previous channel pruning algorithms
typically relied on prior assumptions or require additional costs [3]. This work proposed to employ
integrated gradients (IG) and directly infer the channels related to auditory tasks without extra training and
learning costs.

Material, Methods and Results: EEG data from 16 subjects with 32 channels were collected under an
auditory attention paradigm. IG performs Riemann integration on the gradients along the path between the
EEG signal and the reference baseline to stably quantify channel contributions, guiding channel pruning.
IG significantly outperforms random channel selection (see Fig. 1). The top 20 selected channels achieve
similar decoding performance to using full channels. Even with just 5 channels, accuracy remains above
80%. Additionally, the task-relevant channels identified by IG are located in the prefrontal cortex, which is
involved in attention allocation and decision-making.
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Figure 1: (4) The impact of channel count on decoding performance. The dark lines show average decoding performance, while light lines represent
individual results for 16 subjects. (B) Top 10 electrodes identified by IG, with orange dot size indicating contribution level.

Conclusion: 1G incurs a small causal inference cost, reducing over half the channels while maintaining
performance, and successfully identifying channels related to the neural mechanisms of auditory attention.
These results support neuro-guided hearing device applications.
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