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1. Introduction

TSG-SA WG4 #19 meeting discussed the performance of AMR-WB in audio content. Further information was requested on the subjective quality of the codec with music samples. This contribution gives some information on the AMR-WB performance presenting the subjective listening test results with different music signals.

2. Listening test

AMR-WB codec was tested with various music samples according to the test conditions used in AMR-WB characterisation DCR tests [1]. 

2.1 Listening test material

The test samples consisted of 12 music items. Varying from vocals to classical music. Table 1 describes the sample classification. Sample lengths varied from 8 to 12 seconds.

Music Conditions
Number of sampes
Genre

Vocal
2
Singer

Rock
2
Music with vocals

Pop
3
Music with vocals

Electric
2
Synthesiser music

Classical
3
Classical music





Table 1. Music conditions

All the material was extracted digitally from CD discs and down sampled to 16 kHz. The material pre-processing consisted of only ITU P.341 filtering.

2.2 Tested codecs

AMR-WB codec was tested using three modes with bit rates 23.85, 15.85 and 12.65 kbit/s. G.722 codec was used as a reference with 48 and 56 kbit/s. 

2.3 Test plan

A DCR test was conducted with original uncoded sample as a reference. The 5-point scale is explained in Table 2.

DCR score
Explanation

5
Degradation not perceived or even some improvement

4
Degradation perceived but not annoying

3
Degradation slightly annoying

2
Degradation annoying

1
Degradation very annoying




Table 2. DCR test scores

Test conditions were identical to AMR-WB characterisation test. Table 3 gives the test details.

Main Codec Conditions



Candidates
3
AMR-WB 12.65, 15.85 and 23.85 kbit/s

Error Conditions 
0
No errors

VAD/DTX 
0
DTX off

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming 

Background noise
0
Clean music samples without background noise

Input characteristic
1
P.341





Codec references



Codec references
2
G.722 48 and 56 kbit/s





Other references



MNRU
0
No MNRU





Common Conditions



Number of talkers
12
12 music samples

Stimulus type

Music

Number of samples
12


Listening Level
1
79dB SPL

Listeners
20
Naïve Listeners

Groups
5
4 subjects/group

Directions
1
A/B presentation directions

Randomisation
20
Randomisation is unique for each listener

Rating Scale
1
DCR

Replications
1


Languages

Music

Listening System
1
Monaural headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)





Table 3. Test conditions

2.4 Test results
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Figure 1. Test results in vocal music
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Figure 2. Test results in pop/rock music

[image: image3.wmf]Electronic Music

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

G.722 56 

G.722 48 

AMR-WB 24

AMR-WB 16

AMR-WB 12

DMOS

Figure 3. Test results in electronic music
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Figure 4. Test results in classical music

3. Conclusion

The results indicate good performance for the AMR-WB codec when tested with various types of music. With the highest mode, AMR-WB provides quality at least equal to G.722 at 56 kbit/s. The performance of this mode seems to be quite independent of the type of music. For vocal music, all the tested modes of AMR-WB have equal performance to G.722 at 56 kbit/s, while for electronic music the highest mode is required to obtain quality equal to G.722 at 56 kbit/s. 

The results show that when comparing to the uncoded original samples (DMOS-test), AMR-WB like all the codecs in the test, cause some reduction in audio quality, i.e. the quality is not transparent but not annoying either.  The results indicate, that AMR-WB can cope well with  music signals and does not result any annoying effects.
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