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Project description 

In the Biophysics department different tests are used to assess the capacity of normal and hearing-
impaired persons for audio source localization in the horizontal plane. In short, these tests present 
audio stimuli on different speakers distributed in space and let the subject indicate the source of the 
sound with either eye or head movements or by naming the number of the speaker. These tests give 
reliable information, but since the tests take place in the lab only a very limited number of subjects can 
be measured. With a binaural testing app a large amount of data regarding the performance of hearing-
impaired persons with different types of hearing impairment and hearing devices could be obtained. 
Disadvantages of using an app are that the control over the measurements is very limited and only 
consumer equipment can be used. Care must be taken to devise calibration procedures and to develop 
algorithms to check the reliability of measurements. 

Currently (to the best of our knowledge) no app exists for testing audio source localization 
performance. The idea is to develop an app that determines binaural performance with three tests: a 
general test of the spectrotemporal performance of each ear, the above mentioned audio source 
localization in the horizontal plane and a test of improvement of understanding speech in noise using 
both ears compared to only the left or right ear. To make the tests attractive to subjects, the tests could 
be presented as a game. That would have the further advantage of providing information about 
learning: improvement of binaural performance by training. 

The project steps could be:  

1. Devise potential usable experimental methods. 
2. Make a survey of technical possibilities of different smartphones with headphones and speakers, 

and of available hearing-aid and cochlear implant accessories. 
3. Choose experimental methods suitable for use with a smartphone. 
4. Develop calibration methods and revise experimental methods. 
5. Make the presentation of the tests interesting (possibly in the form of a game). 
6. Program a basic implementation. 
7. Test with a small group for debugging. 
8. Test with a larger group and analyse the findings.  
9. Develop algorithms to rate the reliability of measurements per user and per session. 
10. Setup of the database and implementation of data saving and user account procedures. 
11. Program the first release of the app (Android, if possible also iOS). 


