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1. Introduction
The work item LiQuImAS [1] aims at specifying and developing test methodologies for the assessment of immersive audio systems. While the test methodologies to be developed in the work item are both subjective and objective, the first step has to be the subjective assessment since this will also provide the perceptual data, which can then be used in the model building process for the objective test methodologies.
2. Proposal of relevant perceptual quality attributes
One of the objectives of the work item is the identification of relevant perceptual audio quality attributes – some are already mentioned in the WI description: timbre, localization and overall quality.
The source proposes to modify the spatial attribute title from “localization” to “immersion” in order to put the focus on the entire acoustic scene and not on the position of individual objects. Additionally, a common issue for audio reproduction systems are nonlinear distortions, e.g., due to clipping or dynamic compression. A separate quality attribute “distortion” could be added to include explicitly these effects in the evaluation.
3. Listening Test Methodology
There are several fundamental test methodologies available for the assessment of signal processing or transmission systems. At their very core, they can all be classified according to the number of stimuli that are presented to the participant of the listening test. Either just a single stimulus is presented (and the participant has to rate it individually) or multiple (often two) stimuli are presented and the participant has to rate the difference(s) between the stimuli.
A listening test was conducted following the first approach (according to [2]) with an Absolute Category Rating (ACR). The results of this test are presented and the applicability of this methodology is discussed. Subsequently, a case is made for the application of a comparative evaluation methodology in this context.
3.1. Experiments with Absolute Category Rating
Details on the listening test can be found in [3]; only a short overview of the most important aspects is given here. Music tracks were recorded binaurally in different cars, resulting in a test corpus of 161 stimuli (including reference and anchor conditions) which were then evaluated using equalized headphone playback. The number of participants was 45.
The most important result for the question of applicability of this ACR methodology in the context of audio systems is the reluctance of the participants to award excellent grades – even for the reference signals (the best condition in the listening test was rated at approx. 3.5 MOS, the best stimulus at approx. 4.1 MOS). This is something that does not happen when using this methodology in other contexts. This leads to a significantly reduced spread of the stimuli (and conditions) on the MOS scale.
3.2. Possibilities with Comparative Listening Tests
Methodologies for comparative listening tests are also available in [2], e.g., Degradation Category Rating (DCR) and Comparison Category Rating (CCR). Both methodologies should be considered in the context of immersive audio systems. As the work item description states that, “the assessment of the capture, coding, transmission and rendering blocks of the immersive audio system may require distinct test methodologies.”
A degradation category rating seems to be a natural match for the assessment of coding and transmission. There is a clear reference, the input signal, and a (usually) degraded signal that can be compared with the reference. An example user interface for a DCR test with four rating scales can be seen in the following figure.
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	Figure 1: Example user interface for a DCR test with four rating scales



Testing different capture or rendering approaches, however, is a different situation. There is (in general) no perfect system, which can be used as a reference. Only a comparison between different approaches is possible. Thus, a CCR test (with multiple rating scales) is the option for this task – an example for the user interface of such a test is given in the following figure.
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	[bookmark: _Ref472350287]Figure 2: Example user interface for a CCR test with four rating scales


4. Conclusions
As an additional perceptual quality attribute, a dimension “distortion” is proposed for the auditory assessment of (spatial) audio quality.
It is proposed to conduct tests with an explicit reference, i.e. not as an ACR test. Depending on the specific element that shall be tested, different variants of comparative listening tests are useful.
Both proposals should be considered for inclusion into the subjective test plan for the LiQuImAS work item.
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