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Background 
 
Music psychologists commonly extract low-level psychoacoustic features from musical 
data. When considering musical chords, roughness and harmonicity are key predictors 
of aesthetic responses. These can be modelled successfully from symbolic data, but 
existing techniques to model them from audio data perform poorly by comparison 
(Harrison & Pearce, 2020). Modelling directly from audio is desirable for naturalistic 
large-scale musical data, as these are more often more easily accessible in audio than 
symbolic form. 
 
Aims 
 
We aim to develop audio-based models of psychoacoustic roughness and harmonicity 
that outperform existing implementations and approach the performance of symbolic 
models. 
 
Methods 
 
We construct two novel models, validating them on four behavioural datasets. For 
roughness, our model uses the modulation power spectrum, tuned to find an 
appropriate range of amplitude modulation rates which are perceptually relevant for 
aesthetic appraisals. For harmonicity, our model uses high-resolution chromagrams as 
a bridge to input audio data into Harrison & Pearce’s (2018) model. 
 
Results 
 
Our models reach or exceed the performance of existing audio models, and perform 
nearly as well as the best-in-class symbolic models. For the roughness model, we find 
an optimal range of 11 to 65 Hz modulation rate for predicting aesthetic responses. This 
contrasts with findings of diPerences in the 30 to 200 Hz range between consonant and 
dissonant intervals (Arnal et al., 2015) but accords well with the literature on roughness 
perception (e.g., Plomp & Levelt, 1965).  
 
Conclusions 
 
We oPer two new models for the extraction of psychoacoustic roughness and 
harmonicity from audio data that reach or exceed the performance of prior audio-based 
models and approach the performance of best-in-class symbolic models. We also find 
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correlational evidence that the aesthetic response to roughness is minimally influenced 
by high temporal modulation rates.  
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