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Introduction

The objective judgment of speech quality in the presence of
background noise has gained a lot of interest. Especially in
wideband terminals the speech quality is of great importance
to provide superior quality experience to the user. Since
most of conversations today are made in the presence of
background noise especially the performance of noise
cancellation algorithms is getting more and more important.

An objective model describing a procedure of predicting the
speech quality in background noise is described in the ETSI
standard EG 202 396-3 [1]. New subjective data indicate that
this model might need to be retrained in order to be adapted
to modern noise cancelling techniques. A very interesting
aspect in these discussions is the dependence of auditory
judgments on the cultural background of the test panels.

The results of new auditory tests targeted to this aspect are
discussed here.

Test Setup

The test setup chosen was according to EG 202 396-1 [2]. A
background noise simulation system was used to simulate
real life background noises in the laboratory; different real
life background noises were used. Actual phones as well as
terminal simulations were included in the test. Besides
keeping the background noises at their original level
different SNR conditions were included in the test. The
subjective tests were conducted according to ITU-T P.835
[3], the S-MOS (speech quality, N-MOS (intrusiveness of
the noise) and the G-MOS (overall quality) were determined.
For each test a minimum of 32 subjective ratings were
acquired per condition.

Different reference systems were used. In narrowband the
range of quality was determined by using a variety of
narrowband phone conditions covering the entire quality
range. In wideband the newly proposed noise cancellation
based reference system [4] was used. With this new
reference system it is possible to introduce degradations to
the speech and to the noise component separately and such
span the complete perceptual quality range independently.

Narrowband Experiment and Reference Conditions

In narrowband two experiments were made. A database
consisting of reference conditions and different state of the
art mobile 2-channel noise cancelling phones was evaluated
in USA and in Germany. Exactly the same samples were
used for auditory evaluation (English, judged by native
English speakers in the USA and by skilled English
speakers/native English speakers in Germany). The results
are published in detail in [5]. The reference conditions were

taken from a previous subjective test at HEAD acoustics
which was the basis of the standardization of the ETSI
model in 2007 (Annex H of [1]).

In the newly conducted subjective test in USA and in
Germany a shift of the quality scale could be observed. The
correlation to the previous tests conducted was very high but
not the complete range of qualities was spanned by the
reference conditions. Furthermore it could be observed, that
the US test panel was more sensitive towards remaining
noise components but less sensitive to speech distortions
compared to the German test panel. As a consequence there
is also a shift in the overall quality perception. However, the
correlation for all scores between the test panels is high (all
> 90%). A simple 1% order mapping function can be used to
align the test results. As an example the results of the overall
quality are shown in Fig. 1.
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Fig. 1: G-MOS test results of the newly conducted
narrowband auditory tests compared to the auditory test
conducted in 2007 at HEAD acoustics

Wideband Experiment and Reference Conditions

The wideband experiment was conducted in the HEAD
acoustics labs in USA and in Germany. In opposite to the
narrowband test none of the effects seen there could be
found in the reference conditions. Fig. 2 gives the example
of the overall quality.
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Fig. 2: G-MOS test results of the wideband auditory tests,
conducted at HEAD acoustics USA and Germany
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The ratings of the subjects were widely identical; the
deviations are in a range typically expected between two
subjective experiments using the identical test material.

Auditory Test Results
The narrowband results are shown in Figs. 3-5.
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Fig. 3: Comparison of S-MOS test results, narrowband,
mean per talker, Qualcomm and HEAD acoustics [5]
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Fig. 4: Comparison of N-MOS test results, narrowband,
mean per talker, Qualcomm and HEAD acoustics [5]

In narrowband the following observations can be made:
- The mean per talker of the S-MOS result is quite scattered

between the US test and the German test indicating the
subjects’ difficulties in judging the speech component.

There is a generic S-MOS shift between the experiments
showing a higher sensitivity of the German panel towards
any speech degradation.

The N-MOS and G-MOS ratings per talker are much more
consistent indicating fewer difficulties for subjects in
judging these impairments.

There is a general shift in the ratings indicating the higher
sensitivity of the US panel towards any remaining noise.

There is an offset in the G-MOS ratings panels, in average
the US panel rating is about 0.5 MOS higher.

A significant different judgment for S-MOS is observed
for most of the 2-channel modern noise cancelling phones.
While the German panel is very sensitive to the speech
quality degradation introduced the US panel is rating the
speech quality always high. An example is given in Fig.5.
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Fig. 5: Example the S-MOS rating for a modern 2-ch.

noise cancelling mobile phone, narrowband, Qualcomm

and HEAD acoustics [5]
In wideband none of these observations could be made. As
for the reference conditions the deviations between the US
and the German test panel are within the range of what is
observed when conducting the same test twice. The
correlations are > 93%. As an example the result of the G-
MOS ratings is shown in Fig. 6.

Test Conditions - G-MOS

50 7
R?2=0,9578
Ve

/

4,5

4,0

3,5

3,0
G-MOS

25 7 —— Linear (G-MOS)

German Panel

2,0

1.5

1,0

1,0 4,0

3,0
American Panel

2,0 5,0

Fig. 6: Comparison of G-MOS test results, narrowband,
mean per talker, HEAD acoustics labs Germany and US

Conclusions

There seems to be evidence that in narrowband a cultural
experience based bias exists between US and Germany. A
possible explanation is that the generic quality experience of
subjects is different due to their daily experience with all
types of signal processing in phones. In wideband no such
bias exists. Furthermore it seems that for these types of tests
no different ratings exist for native English speakers
compared to skilled but not native English speakers.
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