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The topic is interesting since we need to be able to evaluate more complex signal processing in hearing aids. 

If we want to make sure that hearing aids work in the real world, sensitive field tests or well-controlled 

realistic laboratory tests have to be used. There are features that hearing-aid users report beneficial that we 

have difficulties demonstrating in the lab (such as noise reduction algorithms where speech intelligibility 

measurements might not capture decreased listening effort), and other features where benefit is easy to 

demonstrate in the lab but which have a more unclear benefit in real life (such as direction microphones). 

There is also an increased awareness about the limitations of ”traditional” speech tests, in particular adaptive 

speech tests, for evaluating nonlinear and adaptive features, because they often converges to unrealistic 

SNRs and to different SNRs for different participants. 

One central outcome of the discussions was that people still see the value of performing field tests, but that 

many would like to be able to do more in the lab as a preliminary step in the feature evaluation. 

Which scenarios? 

Jörg pointed out that the scenarios we create should contain reverberation, multiple (moving) target and 

distracting sources from arbitrary locations, environmental noises and should be presented at realistic SNRs. 

Inga presented the type of auditory situations people experience and described an ongoing project with the 

aim of collecting information online about things like SPL, spectra, SNR, and reverberation. The participants 

also rate loudness, listening effort, speech intelligibility, pleasantness, and importance of the situations. 

Pauli presented the situations that had been used in their setup: Party, Restaurant, Lecture, Meeting, and Car. 

How to create the scenarios? 

Simulations: Various situations can be created with full control and the situations are “scalable”. It can, 

however, be difficult to create convincing complex scenarios and there is a need for recordings in an 

anechoic chamber and RIRs from room modeling and the realism depends on the modeling. 

Recordings: It is easy to create realistic and valid scenarios, but it might be difficult to capture a pre-defined 

scenario, they may require actors, and the scenario cannot easily be modified. 

A combination of recorded and simulated environments seems to works well. 

How to implement the scenarios? 

Pauli, Jörg, Giso, and Ville presented various ways to create realistic sound fields in the laboratory. Higher-

order ambisonics (HOA) seemed to be the most commonly used implementation. Pauli introduced a method 

for implementing a spherical microphone array, which employs the direct inversion of measured transfer 

functions. 

Giso brought up the question about perceptually vs. physically correct reproduction. The focus on physically 

correct reproductions (for the HA to pick up) might make our application different. This discussion was 

followed up by Ville who stated that the number of loudspeakers has to be higher when testing aided subjects 

then when doing other listening experiments. 

Giso presented a comparison (physical and perceptual) between four methods and concluded that in small to 

medium sized setups, HOA or vector base amplitude panning (VBAP) worked best. 



Ville presented his work on DirAC (Directional Audio Coding), time-frequency-domain parametric spatial 

audio processing. The underlying principle is to reproduce spectral content, direction and diffuseness 

correctly at each frequency band, using B-format microphone recordings. The method has been evaluated for 

SRT and in a beam former experiment. 

Ville also suggested that DirAC processing can be applied for binaurally fitted BTEs with spatial filtering for 

the direct sound and attenuation for ambient and reverberant sounds. 

What to do in the scenarios? 

Jörg pointed out that the task/outcome measure used in these scenarios should be based on speech compre-

hension (rather than speech intelligibility), be dynamic and interactive, and could contain audio-visual targets 

and distractors.  

A number of different outcome measures were described. Pauli had used MUSHRA to compare HA settings 

(Speech intelligibility, Background noise levels, Spatial properties, Sound quality). He pointed out that the 

tests have to be sensitive to small differences. For this purpose, fast switching between settings is very 

useful. 

Jörg presented a comparison of SRTs determined in a standard setup (target from the front and 4 speakers for 

the maskers) with a more realistic setting (simulating a reverberant cafeteria). The SRTs were higher in the 

realistic setting, in particular for people with larger hearing loss, and the participants reported that the 

realistic environment felt more distracting. It was hypothesized that the effect was largely due to room 

reverberation. In this particular study the HA benefit was on average higher in the realistic environments, 

especially for the listeners who performed poorly. 

Karolina presented a study which showed that hearing-aid users mainly spent time in situations with positive 

SNRs and she summarized the various measurements that can potentially be carried out in realistic lab tests. 

The data from NAL (Jörg’s presentation) indicate that just moving to a more realistic situation pushes SNRs 

to higher values in SRT testing. Karolina referred to ongoing work at Eriksholm where various “SRT 

manipulators” were tested to see their effect on measured SRT. 

Another option is to measure something different, as done in the MUSHRA ratings described earlier, or as 

done when trying to quantify listening effort or listening stress (ratings, cognitive load, physiological 

measures). 

Demonstrations 

On Friday morning there was a chance to listen to demonstrations by Ville (mainly recorded material) and 

Giso (mainly simulated material). Giso demonstrated real-time rendering, which can be useful when 

integrating any external evaluation tool. 
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