TSG SA4#98 meeting	Tdoc S4-180324
09-13 April 2018, Kista, Sweden

Source:	HEAD acoustics GmbH
Title:	Comparison of TS 103 281 prediction models A and B 
Document for:	Discussion 
Agenda Item:	9.8

1. Introduction
During the discussions of the work item SPAN [1], several questions and comments regarding the comparability between the two speech quality prediction models A and B came up. The two new prediction models according to ETSI TS 103 281 [2] are used for the assessment of instrumental speech, noise and global quality (S-, N- and G-MOS) for ambient noise scenarios (clause 9.12 and 10.12 of [3]).
This contribution provides some comparisons of both models and describes possible mapping procedures in order to align common performance requirements. Since TS 26.131 [4] and 26.132 only evaluate S- and N-MOS, G-MOS is not considered in the following analyses.

2. Model comparison with auditory databases DES-25 and -26
As shown previously in e.g. TR 26.931 [5], the combination of model A and B provides even better prediction performance metrics than the individual ones. For the evaluation of this principle, the validation databases DES-25 and -26 were investigated. However, so far the comparison between model A and B was not yet performed on this dataset. Figure 1 provides the average per-condition results of these two databases (48 conditions each) in a scatter plot representation.
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	[bookmark: _Ref509929942]Figure 1: Instrumental predictions of model A vs B, S-MOS (left) and N-MOS (right)



It can be noticed that S-MOS of model A is predicted more pessimistically than for model B, at least in the upper quality range (>3.5 MOS). For the mid-quality range, both models show very similar values, while almost no data is available for the low-quality range (<2.5 MOS). For N-MOS, values for model A and B are highly correlated, but a clear (linear) shift is indicated here. This leads to more optimistic scores of model A compared to B. 
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	[bookmark: _Ref509931607]Figure 2: Instrumental predictions of model A vs B after linear mapping, S-MOS (left) and N-MOS (right)



The Spearman rank order coefficient for S-MOS (0.905) and N-MOS (0.941) indicates a clear relation of both models, but cannot explain all differences between them. In order to illustrate these remaining differences of both models, which cannot be described with a linear transformation, Figure 2 shows the values after applying the mapping functions provided by the first analysis. After this step, the largest difference between both models obtains up to 0.77, for S- and N-MOS. 
Note: The derived mapping functions shown and specified in Figure 1 were also recommended by ETSI TC STQ [6] when using one or both models in acoustic terminal testing in conjunction with performance requirements.

3. Model comparison with terminal measurement data
Taking the data of [7] into account, a large number of instrumentally calculated values is available for both models. In sum, 13 DUTs with eight noise conditions in handset and five in handheld hands-free mode are available (169 data points) here. Figure 3 shows the comparison of S- and N-MOS for this dataset. Similar observations as for the auditory test databases can be made: model A provides more pessimistic scores in the upper quality range for S-MOS and more pessimistic scores for N-MOS over the whole quality range.

Figure 4 shows the comparison of the same data after applying the linear mapping functions as derived by Figure 3. For S-MOS, most of the data points are located within a range of +/- 0.5 MOS, rank order coefficient and root-mean-square error (rmse) are comparable to the DES-25/-26 dataset. For N-MOS, a similar observation can be made.

	[image: ]
	[image: ]

	[bookmark: _Ref509935059]Figure 3: Instrumental predictions of SPAN data for model A vs B, S-MOS (left) and N-MOS (right)
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	[bookmark: _Ref509935060]Figure 4: Instrumental predictions of SPAN data of model A vs B after linear mapping, S-MOS (left) and N-MOS (right)



4. Conclusion
[bookmark: _GoBack]The present document illustrated possible differences between the prediction models A and B according to TS 103 281. For the analysis, two datasets were evaluated: the listening test databases used for validation of both models (96 conditions) as well as the current result pool of the SPAN work item (13 DUTs, 169 conditions).
The observed differences between the two models are within the expected range. Obviously, both models address similar, but not identical artefacts and degradations inside noisy speech signals, which is indicated by a fairly good rank order correlation. In case the rank order would be closer to 1.0, one of the models for sure would be redundant. On the other hand, a too low rank order coefficient would certainly decrease the prediction accuracy, which is not desired here.
5. References

	[1] 
	3GPP S4-171071, „New WID on Speech quality in the presence of ambient noise for super-wideband and fullband modes (SPAN),“ HEAD acoustics GmbH, ORANGE, Intel, Qualcomm Incorporated, Sony Mobile Communications, Samsung Electronics Co., Ltd., Belgrade, Serbia, 09-13 October 2017.

	[2] 
	ETSI TS 103 281 v1.1.1, „Speech quality in the presence of background noise: Objective test methods for super-wideband and fullband terminals,“ 04/2017. 

	[3] 
	3GPP TS 26.132, „Speech and video telephony terminal acoustic test specification,“ Release 14.1.0. 

	[4] 
	3GPP TS 26.131, „Terminal acoustic characteristics for telephony; Requirements,“ Release 14.1.0. 

	[5] 
	3GPP TR 26.931, „Evaluation of additional acoustic tests for speech telephony,“ Release 15.0.0 (12/2017). 

	[6] 
	ETSI STQ(18)057 030, „Mapping functions for alignment of model A and B (TS 103 281),“ HEAD acoustics GmbH, Sophia Antipolis, 19-22 February 2018.

	[7] 
	3GPP S4-180326, „Updated results for SPAN work item,“ HEAD acoustics GmbH, Kista, Sweden, 07-13 April 2018.




		Page: 1/4
		Page: 3/4
image3.png
v
o
N

rmse (mapped) = 0.293 /a
4.5 spear (mapped) = 0.905

maxabs (mapped) = 0.777
4.0 A

w
wn

Model B [MOS — LQOg]
N w
wn =}

N
o

1.5

7’
/ ,/ ® S-MoS

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]





image4.png
v
o
N

rmse (mapped) = 0.273

spear (mapped) = 0.941

~
o]

maxabs (mapped) = 0.776

>
<)

w
wn

Model B [MOS — LQOg]
N w
wn =}

N
o

1.5

7’
/ ,/ ® N-MOS

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]





image5.png
Model B [MOS — LQOg]

Comparison of model A vs. B (SPAN pool)
¥

5.0
y = 1.239 x - 0.5222
4,54 rmse =0.459
spear = 0.846
4.0 A
3.5 1
3.0 A
2.5 1
2.01
151 o == Mapping function
// L ® S-MOS

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]




image6.png
Model B [MOS — LQOg]

Comparison of model A vs. B (SPAN pool)

5.0
y = 1.316 x - 1.42
4,54 rmse =0.452
spear = 0.903
4.0 A
3.5 1

N w
w o
N
N
N
<
N
N
N
Nk

N

o
AN

N,

N,
N\,
N3
-

/ 2
7’ /'
154 / 4
15 i == Mapping function

/ s ® N-MOS

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]





image7.png
Model B [MOS — LQOg]

Comparison of model A vs. B (SPAN pool)
7

u
o

rmse (mapped) = 0.259 ’
spear (mapped) = 0.846

»
o]

maxabs (mapped) = 0.646

»>
o

w
s}

w
=)

N
wn

N
<)

1.51
® S-MOs

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]




image8.png
Model B [MOS — LQOg]

Comparison of model A vs. B (SPAN pool)
7

5.0
rmse (mapped) = 0.318 4 0/
| spear (mapped) = 0.903
4.5 G
maxabs (mapped) = 0.922 ’
4.0 1 :

3.51

3.01

2.54

2.0 1

1.51
® N-MOSs

1.0 t T T T T . .
1.0 15 20 25 3.0 35 40 45 50
Model A [MOS — LQOg]




image1.png
u
<)

7,7
y = 1.418 x - 1.145 /
4,54 rmse =0.502 / J
7
spear = 0.905 ° LA
/
— 4.04 ’ i
13 4
S ’ ;
3 3.5 & 2
| e
8
3.0 1 U
=1 § %
m 4
T 2.51 %
o "4 / U
$ S s
2.0 A i r
ARy ANy
v 4,7
1547 /47 L -
,// == Mapping function
/ o ® SMOS
1.0 b
10 15 20 25 3.0 35 40 45 50

Model A [MOS — LQOg]





image2.png
Model B [MOS — LQOg]

u
<)

y = 1.346 x - 1.584
4.5 1 rmse=0.524
spear = 0.941
4.0 A
3.5 1
3.0 1 /,’ /
I/'
2.5 1 7l
7’
// 7’
2.0 A %G /
’ ’ 6
// / /I
’ )
1.51 7 /’ /6 == Mapping function
/ R ® N-MOS
’ 4

Model A [MOS — LQOg]





