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Introduction

Hearing aid processing disrupts interaural cues, leading to compromised 
localisation ability [1] and reduced performance in auditory scene analysis 
tasks [2].



Spatial image fidelity has a significant role in perceived audio quality for 
normal hearing listeners [3]. Influence of interaural cue disruption on music 
quality in hearing aids remains unquantified; most relevant models treat music 
quality as a monaural percept [4].

Methods

Hearing Aid and Hearing Loss Simulator

Listening Test Evaluation

Regression Modelling



Quality ratings were modelled as a combination of monaural and binaural 
features. Binaural features included interaural level difference (ILD), interaural 
phase difference (IPD), and interaural cross correlation (IACC).



1. Linear Regression

Ratings were modelled as a function of average monaural and binaural 
distortion across frequency bands and time.



2. Neural Network Modelling

Ratings were modelled using learned monaural spectral features and 
narrowband binaural features. A neural network incorporating long short-term 
memory and attention was used to account for temporal structure.



3. Nested Regression Modelling

Effects of acoustic context were investigated using nested OLS comparisons. A 
baseline model (monaural and binaural cue distortions) was compared to 
extended models with contextual features and their interactions with cues.

NH

N = 20

Pairwise comparisons between stimuli. Quality ratings retrieved by 
maximum likelihood estimation under Thurstone’s model.

Results
Monaural and binaural cue distortion significantly affected quality ratings

R2 = 0.69

Binaural quality model achieved highest correlation to listener ratings

Not all pairwise model differences were statistically significant

Acoustic features, especially stereo width, improved nested model fit

Discussion & Conclusion

Binaural cue distortion negatively affects music quality in simulated hearing 
aid signals. Preservation of interaural cues may be important to aided music 
listening.



Predictive benefit of binaural cue distortion is marginal over channel-
averaged predictions from monaural models. This is attributed to small effect 
size of binaural distortion and overlap between monaural and binaural features.



Quality model comparisons indicate that appropriate calibration to nonlinear 
signal processing may be more important than explicit modelling of binaural 
cues.



Nested OLS models including stereo width improved fit over a cue-only 
baseline, suggesting stimulus-dependent cue weighting.

Limitations

Generalisability to HI listeners is unknown. Interaural cue effects may also be 
underestimated when pooled with spectral distortions.



Interaction directions were sensitive to nested model specification. A broader 
set of musical stimuli would help to identify interactions between acoustic 
features and cue weighting.
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