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Background
Categorizing sounds is a crucial and often automatically performed task, 
typically studied using short stimuli (e.g., phonemes [1], screams [2]). 

Our previous work on sound sequences [3] used: 

• 6-10 sec recordings of Nigerian dùndún talking drum performances 
that were intended to be speech or music

• a categorization task: is the sequence music- or speech-like?

We found: familiarity and acoustic features shape listeners’ categori-
zations. Even participants unfamiliar with the dùndún could categorize 
above chance whether the drum was talking or playing music. 

BUT the labels “speech” and “music” were given to participants, whereas 
categorization of our auditory environment is usually label-free.

HERE we asked how listeners group the same percussive stimuli, when 
given no labels. 

Methods 
Online participants. N = 180, mean age 26.2 (+/- 8) years

Material. Cleaned versions (removed background noise, clipping, etc.) 
of the recordings used in [3]. 

Feature extraction.  Pitch, spectral entropy (timbre), amplitude enve-
lope (intensity), inter-onset-intervals (IOI), ratio of IOIs, amplitude modu-
lation spectrum (AMS) peak, and pulse clarity, were calculated using 
custom scripts and third-party toolboxes in MATLAB. 

Procedure.

• Participants click to play each sound displayed on the screen, and 
drag and drop each into one of two separate boxes (see below).

• When the task was completed, participants were asked to label the 
two boxes.

Results

• Despite being given no labels, participants show a high degree of consistency in the way they freely categorize dùndún stimuli. 
• The highest level of distinction maps onto “loud, high, drums” vs. “bass, strings, low” labels, consists of a mix of speech-like and music-like stimuli, and is 

predicted by the timbre and intensity of the stimuli. 
• The next subdivisions of groupings consist almost exclusively of speech-like vs. music-like stimuli, which map onto the labels of “slow, arhythmic” and 

“fast, rhythmic,” respectively, and similarly to intensity differences between notes and the mean IOI of the stimuli (in line with our previous results). 
Ultimately, these results show hierarchical categorization of unfamiliar percussive stimuli presented without context.
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please label the two groups with the label 

that best defines them
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Predict stimulus po-
sition in dimensions 
1 and 2, respectively, 
from acoustic fea-
tures.

Rows: participant groupings for all 
30 stimuli (columns), sorted by # 
stimuli put into left (gray) vs. right 
(black) box. Columns are not sorted 
(S = speech, M = music) 

Left: 30 stimuli were represented in a randomized order as blue play buttons. Participants 
were asked to group them into two black boxes labelled “Group 1” and “Group 2.” Right: 
subsequently participants labelled their two groups.
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Discussion 

Linear regression modelling
F(7,22) = 13.95, p < .001 F(7,22) = 14.22, p < .001

R2 / R2 adj. 0.816 / 0.758 R2 / R2 adj. 0.819 / 0.761
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