
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Modelling auditory attention: Insights from the Theory of Visual Attention (TVA)

Roberts, K. L.; Andersen, Tobias; Kyllingsbæk, Søren ; Lamberts, K.

Publication date:
2013

Link back to DTU Orbit

Citation (APA):
Roberts, K. L., Andersen, T., Kyllingsbæk, S., & Lamberts, K. (2013). Modelling auditory attention: Insights from
the Theory of Visual Attention (TVA). Abstract from 4th Annual Conference of the British Society of Audiology,
Keele, United Kingdom.

https://orbit.dtu.dk/en/publications/9a931be3-bc62-492f-89ef-6a961c265578


Modelling auditory attention: Insights from the Theory of Visual Attention (TVA) 
K.L. Roberts*, T. Andersen§, S. Kyllingsbæk‡ and K. Lamberts*,*Department of Psychology, 
University of Warwick, Coventry, UK, §Technical University of Denmark, Denmark, 
‡Department of Psychology, University of Copenhagen, Denmark 
 
 
We report initial progress towards creating an auditory analogue of a mathematical model of 
visual attention: the ‘Theory of Visual Attention’ (TVA; Bundesen, 1990). TVA is one of the 
best established models of visual attention. It assumes that visual stimuli are initially 
processed in parallel, and that there is a ‘race’ for selection and representation in visual short 
term memory (VSTM). In the basic TVA task, participants view a brief display of letters and 
are asked to report either all of the letters (whole report) or a subset of the letters (e.g., the red 
letters; partial report). Fitting the model to the data produces the following parameters: the 
minimum amount of information required for target identification (t0); the rate at which 
information is encoded, assuming an exponential function (v); the relative attentional weight 
to targets versus distractors (α); and the capacity of VSTM (K). TVA has been used to model 
normal visual attention, as well as identifying how the different parameters are affected by 
changes across the lifespan (McAvinue et al., 2012) and by attentional deficits such as 
neglect (Duncan et al., 1999). An auditory analogue would allow these same parameters to be 
measured for auditory attention; providing insights into impaired auditory attention in old 
adults and neuropsychological patients, and allowing direct comparisons with visual 
attention. 
 In the visual task, the stimuli are simultaneous, stationary (unchanging over time), and 
separated in space. In the first instance we are testing whether TVA can model identification 
of auditory stimuli with the same characteristics. The task is to identify dichotic, 
concurrently-presented synthesised vowels with different f0s. Early data indicate that the rate 
of information acquisition is more rapid for auditory stimuli, and may be better modelled 
using a log-logistic function than an exponential function. A more challenging difference is 
that in the partial report task, there is more target-distractor confusion for auditory than visual 
stimuli. This failure of object-formation (prior to attentional object-selection) is not yet 
effectively modelled by TVA.  
 

References  
Bundesen C. 1990. A theory of visual attention. Psychol Rev, 97, 523-547. 
Duncan J., Bundesen C., Olson A., Humphreys G., Chavda S., & Shibuya H. 1999. 

Systematic analysis of deficits in visual attention. J Exp Psychol Gen, 128, 450-478. 
McAvinue L.P., Habekost T., Johnson K.A., Kyllingsbæk S., Vangkilde S., Bundesen C. & 

Robertson I.H. 2012. Sustained attention, attentional selectivity, and attentional capacity 
across the lifespan. Atten Percept Psychophys, 74, 1570-1582. 

 


	References

