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Sonova AG develops hearing solutions that 
support people with hearing loss in 
everyday communication. These include 
wireless microphone systems from the 
Roger product line, which capture speech 
close to the speaker and transmit it to 
hearing aids or cochlear implants. This 
improves speech transmission and 
intelligibility, especially in situations with 
background noise, greater distance, or 
unfavorable room acoustics.

This bachelor thesis investigated which 
room acoustical parameters (STI, EDT, 
C80, C50, D50, Ts, DRR, critical distance, 
brilliance, bass ratio, and frequency-
dependent T60 values) best explained 
differences between selected measurement 
scenarios. The focus was on a Roger 
Satellite, a modified Roger On device that 
recorded raw signals without beamforming. 
In addition, the thesis examined whether 
room acoustics could be estimated from 
these recorded signals and how strongly 
variations in the speech signal influenced 
the parameter estimation.

Acoustic measurements were conducted 
with a Roger Satellite in three room 
acoustic environments: an anechoic 
chamber, a meeting room, and a cafeteria. 
Distance, loudspeaker orientation, obstacle 
condition, speech signal, and background 
noise were varied (i.e. experimental input 
variables). The recordings were processed 
and analyzed in MATLAB, and a blind room 
impulse response was estimated using a 
Convolutional Neural Network (CNN)-based 
pipeline, while logarithmic frequency 
sweep measurements served as reference.

background-noise conditions. STI showed 
the clearest changes for background noise 
and signal-to-noise ratio, with lower mean 
values in noisy conditions. EDT and Ts 
showed additional time-related changes, 
whereas T60 varied between octave bands. 
Compared with the sweep reference, 
CNN-based estimates showed parameter-
dependent agreement.

Carla Tamara Wicky

Lecturer
Prof. Dr. Armin Taghipour

External examiner
Ramun Schmid

Industry Partner
Sonova AG

Fig. 4: Side view of experimental setup
using loudspeaker position P1 (Wicky, 2026).
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C50, C80, D50, DRR and STI showed the 
clearest scenario-dependent differences. 
C50, C80 and D50 varied across room, 
distance, obstacle and loudspeaker 
orientation conditions. The highest mean 
values were observed in the anechoic 
chamber. Across distance levels, the mean 
values generally decreased with increasing 
distance. DRR showed the clearest 
distance-dependent decrease and also 
differed between rooms and 

Results

Fig. 3: Rooms used for the measurements: 
a) cafeteria, b) anechoic chamber, and c) meeting room 
(Wicky, 2026).

Fig. 5: Overview of the different signal paths, including the main measurement 
path, the background noise path, and the calibration signal paths (Wicky, 2026).

Fig. 1: Roger On device
(Hearing Aid Microphone– 
Roger On, n.d.).

Fig. 2: Use case of Roger On 
during a group conversation (Hearing 
Aid Microphone–Roger On, n.d.).
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Fig. 6: Selected C50 analysis with error bars illustrating the influence of room, distance, and background noise (Wicky, 2026).
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