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1.
Introduction
At the SA4#98 Meeting, Kista, a process for the selection of Audio Test Material for VRStream listening tests has been agreed. However, no common format for the Audio Test Material has been defined yet. Moreover, the metadata for object-based content has not been defined, see Editor’s note in [1]:
“[Editor’s Note]: Necessary metadata for the Test Materials need to be defined.
In this contribution the source proposes an input format, including object related metadata, to be used for the Audio Test Material for VRStream Audio Quality Characterization listening tests. It covers

· Channel-based input

· Object-based input

· HOA-based input

· Mixed format input

2.
Channel-based Input
2.1
General
Channel-based input is delivered as a set of monophonic channel signals, where each channel signal is represented as a monophonic .WAV file. For VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24bits.
2.2
WAV File Naming of Channel Signal
The monophonic .WAV files adhere to the following naming convention:


<item_name>_A<azimuth_angle>_E<elevation_angle>.wav
Azimuth angles are given in degrees ±180 (positive values go to the left w.r.t the frontal direction, i.e. mathematically positive). They are represented as a three-digit number always including a sign (padded from the left with zeros if necessary). The sign assigned to azimuth value zero shall be ‘+’.
Elevation angles are given in degrees ±90 (positive values go upward w.r.t the ear/listener height). They are represented as a two-digit number always including a sign (padded from the left with zeros if necessary). The sign assigned to elevation value zero shall be ‘+’.
Examples:

TestItemName_A+030_E+00.wav


TestItemName_A-030_E+00.wav


TestItemName_A+030_E+30.wav

In the case of an LFE channel, the naming is


<item_name>_LFE.wav

The input signals represented by the .WAV files are assigned to the corresponding loudspeaker channels indicated by the azimuth and elevation values contained in the file names.
3.
Object-based Input
3.1
General

Object-based input is delivered as a set of monophonic audio signals and associated metadata files, where each object signal is represented as a monophonic .WAV file. Each object signal is complemented by object metadata represented as a .TXT file. For the VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24bits. 
3.2
WAV File Naming of Object Signal
.WAV files containing object audio signals are named: 


<item_name>_object_<object_id_number>.wav

The <object_id_number> is a two-digit number counted from zero (padded from the left with zeros if necessary). 

Example:

TestItemName_object_05.wav
3.3
TXT File Naming and Definition of Object Metadata
.TXT files containing the object metadata associated with an object audio signal are named:


<item_name>_object_<object_id_number>.txt

The <object_id_number> is a two-digit number counted from zero (padded from the left with zeros if necessary). 

Example:

TestItemName_object_05.txt
The object metadata file <item_name>_ object_<object_id_number>.txt is associated with the object audio signal contained in the .WAV file <item_name>_object_<object_id_number>.wav if both the <item_name> and the <object_id_number> are the same for the .TXT file and the .WAV file.

The object metadata file contains information about the position and the gain of the associated audio object. It uses a simple human-readable text format where each line contains the object metadata (separated by comma) that is signalled for each block of samples:


sample_index, position_azimuth, position_elevation, position_radius, spread, gain_factor

sample_index – sample-based timestamp, representing the time position within the audio signal in samples, to which this object metadata is assigned. The first sample of the content is referenced by sample_index = 0. The value of sample_index shall be integer multiples of 1024.

position_azimuth – object position: azimuth (°). 

position_elevation – object position: elevation (°).

position_radius – position of the object: radius (m), has to be positive.
spread – plane aperture angle (°) of object from origin, where object is assumed to be spherical. Has to be within [0°…360°]. 
gain_factor – linear factor to modify gain of the object, e.g. 1.0.

Azimuth angles are given in degrees ±180 (positive values go to the left w.r.t the frontal direction, i.e. mathematically positive). 

Elevation angles are given in degrees ±90 (positive values go upward w.r.t the ear/listener height). 

A spread angle of 0° means that the object is a point source with direction defined by the azimuth and elevation angles. A spread angle of 65.54° means that an object’s sound is distributed over 1 steradian centred on a direction defined by the azimuth and elevation angles. An angle of 360° means that the object’s sound is distributed over all directions with equal energy. 
The object descriptions are repeated each block of 1024 samples, even if no change of object properties has occurred. The object metadata shall span the entire audio file, i.e. metadata shall be available for the entire associated .WAV file.

4.
HOA-based Input
4.1
General

HOA-based input is delivered as a set of monophonic audio signals, where each audio signal is represented as a monophonic .WAV file. The content of each .WAV file is a time-domain HOA real coefficients signal, called HOA component. For the VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24-bits.
4.2
HOA Component File Naming
For the VRStream listening tests, HOA Test Material shall use Ambisonic Channel Number (ACN) component ordering [2]. The monophonic .WAV files adhere to the following naming convention:


<item_name>_ACN_<hoa_acn_number>_SN3D.wav

The <hoa_acn_number> is a two-digit number counted from zero (padded from the left with zeros if necessary) and corresponds to the ACN of the HOA component represented by the .WAV file.
Example:

TestItemName_ACN_03_SN3D.wav
The set of .WAV files shall include all HOA component signals of the corresponding HOA audio scene. This means for an HOA scene of order N, a set of (N+1)2 .WAV files shall be provided as VRStream Test Material.
4.3
HOA Normalization
For the VRStream listening test, HOA Test Material shall use Schmidt semi-normalized (SN3D) normalization of the HOA components.

5.
Mixed Format Input
Mixed format input is delivered as a set of monophonic audio signals and, if applicable, associated metadata files, where each audio signal is represented as a monophonic .WAV file.

· .WAV files containing channel audio signals are named according to Section 2.2.

· .WAV files containing object audio signals are named according to Section 3.2 and the associated object metadata files are named and defined according to Section 3.3.

· .WAV files containing HOA audio signals are named according to Section 4.2. The HOA components are normalized according to Section 4.3.

The audio scene of a Test Material item is represented by the set of monophonic audio signals without requiring any further scaling of the individual channel signals, object signals and/or HOA component signals (except for object related gain values that are included in the object metadata files).

6.
Calibration
The content of all monophonic .WAV files is level-calibrated such that for each constituted audio scene of the Test Material no correction on the playback side is necessary for the listening conditions according to [3] Clause 8.

7.
File Length
All monophonic .WAV files in each of the sets constituting channel-based input, object-based input, HOA-based input or the audio scene of a mixed format input shall have the same length, i.e. the same number of audio samples.
8.
Proposal
The source proposes to agree on the proposed common format for VRStream Audio Test Material and to include sections 2-7 of this contribution into TS 26.259 [4] or into the permanent document VRStream-2 (VRStream Submission Process) [1].
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