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1. Introduction

The tests were run using a fixed-point specification of Enhanced AAC+ (TS 26.401).
Subjective listening tests are conducted using MUSHRA to verify three different codec configurations in stereo operation. 

2. Test material

The listening material was taken from the official selection test. A3b material consisting of speech, mixed content and music was utilized to cover wide range of content types. References in the tests were 3.5 and 7.0 kHz low pass filtered items.

3. Preliminary conditions

Preliminary (sometimes called “practice” or “training”) conditions are included in all the experiments as they help acclimatize the subjects to the experimental procedure.  They also help to adjust the listening level.

The training was made with 4 items one of each category. These items shall not be re-used in the rest of the experiment. The training shall be executed as a separate MUSHRA session.
4. Subjects

A total of at least 12 subjects (listeners) will take part in this verification test. The subjects should be selected among people who have experience in detecting these small impairments. The higher the quality reached by the systems to be tested, the more important it is to have experienced listeners. 
There is sometimes a reason for introducing a rejection technique either before (pre-screening) or after (post‑screening) the real test. In some cases both types of rejections might be used. 
Here, rejection is a process where all judgements from a particular subject are omitted. Any type of rejection technique, not carefully analysed and applied, may lead to a biased result. It is thus extremely important that, whenever elimination of data has been made, the test report clearly describes the criterion applied.

4.1 Pre-screening of subjects

The listening panel should be composed of experienced listeners, in other words, people who understand and have been properly trained in the described method of subjective quality evaluation. These listeners should:

· have experience in listening to sound in a critical way; 

· have normal hearing (ISO Standard 389 should be used as a guideline).

The training procedure might be used as a tool for pre-screening.

4.2. Post-screening of subjects

Post-screening methods can be roughly separated into at least two classes:

· one is based on the ability of the subject to make consistent repeated gradings;

· the other relies on inconsistencies of an individual grading compared with the mean result of all subjects for a given item.

It is recommended to look to the individual spread and to the deviation from the mean grading of all subjects.

The aim of this is to get a fair assessment of the quality of the test items. 

If few subjects use either extreme end of the scale (excellent, bad) and the majority are concentrated at another point on the scale, these subjects could be recognized as outliers and might be rejected.

Due to the fact that “intermediate quality” is tested, a subject should be able to identify the coded version very easily and therefore find a grade which is in the range of the majority of the subjects. Subjects with grades at the upper end of the scale are likely to be less critical and subjects who have grades only at the lowest end of the scale are likely to be too critical. By rejecting these extreme subjects a more realistic quality assessment is expected.

The methods are primarily used to eliminate subjects who cannot make the appropriate discriminations. The application of a post-screening method may clarify the tendencies in a test result. However, bearing in mind the variability of subjects’ sensitivities to different artefacts, caution should be exercised. 

Taking into account the size of the listening panel used throughout the experiments, the effects of any individual subject’s grades is low and so the need to reject a subject’s data is greatly diminished.

5. Listening environment

For all experiments, subjects were seated in a quiet environment with 30dBA Hoth Spectrum (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) measured at the head position of the subject.  This will help ensure consistency between different subjects in the same laboratory as well as across the different laboratories in which these experiments will be performed.

6. Listening instruments

The test stimuli were presented to the subjects over headphones meeting the following requirements:

1)

High-quality AES/EBU sound card
2)

High-quality D/A converter (16 bit, 92dB dynamic range)

3) 
Binaural listening using open-back, circum-aural headphones. 

7. Test conditions for the experiments
The testing is carried out according to MUSHRA methodology, which is suitable for evaluation of intermediate audio quality and gives accurate and reliable results. 

The MUSHRA test method applied here uses the original unprocessed material with full bandwidth as the reference signal (which is also used as a hidden reference), a number of hidden anchors, the conditions of the codecs under test as well as the reference conditions with which the codecs under test are to be compared. 

Conditions and factors are described in the following tables.
Conditions and factors for Experiment on Enhanced AAC+

	Main Codec Conditions
	
	

	Codec(s)
	1
	Enhanced AAC+ fixed point encoder and fixed-point decoder

	bitrates
	3
	16.1, 20, 24 kbps

	Error Conditions
	1
	No errors

	Mono/Stereo
	1
	Stereo

	
	
	

	References
	
	

	Open Reference
	1
	Original signal

	Hidden Reference
	1
	Original signal

	Anchors
	2
	3.5 kHz and 7 kHz low-pass filtered original signal 

	
	
	

	Codec References
	
	

	Enhanced AAC+ floating-point encoder and fixed-point decoder 
	3
	16.1, 20, 24 kbps

	
	
	

	Common Conditions
	
	

	Stimulus type
	
	Sound item (music or mixed content)

	Number of audio items
	12
	4 music, 4 mixed content and 4 speech

	Input sampling rate
	1
	48 kHz

	Listening Level
	
	To be chosen by subject

	Listeners
	15
	Experienced listeners

	Presentation randomizations
	15
	One for each listener

	Rating Scale
	1
	Continuous quality scale

	Listening System
	1
	Binaural high-quality headphones

	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)


8. Test Results

The test results are shown in the charts below. In the charts, the notation “fix” means the configuration fixed-point encoder and fixed-point decoder; the notation “float” means the configuration floating-point encoder and fixed-point decoder. 
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9. Conclusion

The test results clearly indicate an adequate quality of the fixed-point implementation.
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