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Abstract (max 300 words)
Evolutionarily, the human brain specializes in efficient reception, processing, and
interpretation of sensory signals. Focusing on aspects of human listening, the brain extracts a
multitude of information from an attended audio signal. The problem of decoding the
attended audio source attributes while listening to an audio signal is commonly referred to as
auditory attention decoding (AAD). Conventional auditory attention decoding (AAD)
approaches require access to both EEG and individual audio source signals in order to decode
the attended audio source attributes (O’ Sullivan et al., 2015). In this work, we propose an
alternate approach to AAD which is based on classifying attended audio source attributes
using only the EEG signal. This enlarges the scope of AAD as such an approach does not
require access to the individual audio source signals. In the study, we analyze two AAD tasks,
namely, attended speaker decoding and attended direction decoding. We hypothesize that
attended speaker and location signatures can be decoded directly from short-time EEG
signals. We validate this hypothesis using two publicly available listening-state AAD datasets
(Fuglsang et al., 2020, and Mundanad et al., 2021). We find that both speaker and spatial
attention can be decoded with significantly above chance performance from EEG. This holds
even when using short (0.1 - 0.5 sec) decision windows. We also find that in comparison to
hearing impaired subjects, normal hearing subjects perform better on the speaker detection

task. Furthermore, the duration as well as temporal distribution of the test data is found to
significantly impact the classification performance. Our findings contribute towards
furthering the understanding of attended speaker decoding from EEG signals, and open new
questions on what aspects of the speech influence this decoding.
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