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This contribution provides the report of CCR test report for headphone test with head tracker of Dolby’s VRStream audio profile candidate.

1.
Test plan

1.1
Introduction

The test was carried out in accordance with test plan [1].

This test was carried out according to a methodology that was loosely inspired by the Comparison Category Rating test paradigm.

System under test was Dolby’s VRStream audio profile candidate [2], operated in two modes, FOA and HIQ. These two modes were tested in a combined test. 
1.2
Experimental Design
In the Renderer Comparison Test, the assessors compared two Test Conditions (FOA and HIQ) against two Anchor Conditions on four audio quality Attributes. The presentation of the Test and Anchor Conditions is binaural using head-tracking. For each trial, one of the Test Condition is compared to one of the Anchor Conditions as an A v. B comparison. To control for possible presentation order biases, the Test Conditions were randomized such that overall the test conditions were in the A samples in exactly half of the cases. The test were conducted with 2 * 12 Test Materials and two Anchors for a total of 48 trials (comparisons). 

The test was be divided in four sessions. The first session compares the FOA Test Condition against the first Anchor and the second session compares the FOA Test Condition against the second Anchor. The third session compares the HIQ Test Condition against the first Anchor and the fourth session compares the HIQ Test Condition against the second Anchor.

1.3
Assessors
The selection of assessors followed the guidelines in [3] Clause 4.1. Only experienced assessors participated in the experiments. Dolby-internal assessors that were unfamiliar with the test context were used. 

1.3.1
Post-screening of assessors

No post-screening of assessors we done as there was no defined post-screening procedure. 

1.4
Description of System under test
The test was carried out in accordance with Test Plan 3 [1].
The system under test, defined as utilizing the system providing transparent audio quality as specified in [1], was interpreted by Dolby as sending content through the Dolby ingestion engine, bypassing the encoder and decoder, and then rendering using the Dolby Reference renderer.  Dolby selected the default CIBR HOA3 as the Dolby Reference renderer. This means that the system under test is identical to the HOA3 CIBR anchor.

The system under test for Test 3 implemented the following processing stages:

System under Test (HiQ):

3GPP audio files
(
Ingestion engine to represent the audio input as scene and objects.
(
Render the representation to HOA3 audio files
(
Convert HOA3 signals to ESD16
(
CIBR binaural renderer ESD16 as input
Note: The system under test does not make use of VBAP.
System under Test (FOA):

3GPP audio files
(
Ingestion engine to represent the audio input as scene and objects.
(
Render the representation to FOA audio files
(
Convert FOA signals to ESD4
(
CIBR binaural renderer ESD4 as input
Note: The system under test does not make use of VBAP.
Anchor 1 (HiQ):

3GPP audio files
(
Ingestion engine to represent the audio input as scene and objects.
(
Render HOA elements to HOA3 and then convert HOA3 to ESD16, and
Render objects to ESD16 (16 Fliege points) using VBAP
(
Convert HOA3 signals to ESD16 and sum with ESD16 signals already created from objects
(
CIBR binaural renderer with ESD16 as input
Anchor 2 (FOA):

3GPP audio files
(
Ingestion engine to represent the audio input as scene and objects.
(
Render HOA elements to FOA, and
Render objects to ESD4 (4 Fliege points) using VBAP
(
Convert FOA signals to ESD4 and sum with ESD4 signals already created from objects
(
CIBR binaural renderer with ESD4 as input
1.5
Content
The content used for Test 3 consisted of the following items:

	8Obj_Music+Bird

	audiosphere_B

	chaFlamenco

	CICP19+2DynObj_Festival

	DronesAndAnimals

	Farm

	Fork

	hoaFlamenco

	Indiana

	silent_B

	Spoon

	Unfold


1.6
Listening Environment
The listening environment were fully compliant with the test plan requirements [1] Clause 7.6.
1.7
Listening System
The listening system was headphone-based using the Common Informative Binaural Renderer (CIBR) [4] Clause 4.5.1.2 for both the Reference and Degraded conditions.

The binauralization was done using the HRTFs of the Google Resonance Audio binauralizer plugin [5] of the CIBR, meaning that the HRTFs were based on a head and torso simulator (HATS). 
The headphones used were Sennheiser HD600. The headphone rendering was equalized using equalization filters for that type of headphone. The equalization filters were kindly provided by Qualcomm.
1.8
Listening Level
The listening level was as specified in the test plan [1].

1.9
Attributes

The Rendering Comparison Test shall assess the four Audio Quality Attributes: Timbre (TIM), Spatial (SPA), Artifacts (ART) and Basic Audio Quality (BAQ). In addition, the Rendering Comparison Test compares any residual Loudness (LOUD) difference between A and B samples through an additional loudness scale.
1.9
Description of Test administration platform
The test system was implemented in Max/MSP, copying as much as possible the test setup described in [6].  The graphical user interface was similar to that of [6] and illustrated in Figure 1.

Figure 1. GUI for Test 3
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The head tracking unit implemented in the test was an InertiaCube4 supplied by Thales. The head tracker was mounted on the headphones used for the test.

2 Test Results

2.1.
Number of assessors

The test was carried out with 8 assessors.
2.2
Observations/Peculiarities

No particular observations were made and no peculiarities were encountered during test execution. 

2.3
Results after statistical analysis
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2.3.1 Conclusion
As there is no agreed way of how to analyze the test result and to draw conclusions, no further analysis is provided.
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