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****** BEGINNING OF A MODIFIED CLAUSE ******
4
Objective Test Methodologies for Immersive Audio Systems

4.1
Objective Test Methodologies for Assessment of Immersive Audio Systems in the Sending Direction

4.1.1
Send frequency response for Scene-based audio

4.1.1.1
Definition

The send frequency response for scene-based audio is defined as the transfer function,  [image: image2.png]G(f)



, between:

a) [image: image4.png]


, the estimated sound pressure magnitude spectrum obtained from a diffuse-field scene-based audio capture; and
b) [image: image6.png]P(f)



, the sound pressure magnitude spectrum obtained from a diffuse-field microphone recording at the same audio capture position.
Figure XX describes a typical block diagram for the scene-based audio sending direction with measurement points.
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Figure XX - Scene-based audio capture block diagram for sending direction measurements
4.1.1.2
Test Conditions

Free-field propagation conditions

· The test environment shall contain a free-field volume, wherein free-field sound propagation conditions shall be observed. 

· The free-field sound propagation conditions shall be observed down to a frequency of 200 Hz or less and up to [TBD].

· Qualification of the free-field volume shall be performed using the method and limits for deviation from ideal free-field conditions described in ISO 3745 Annex A – General procedures for qualification of anechoic and hemi-anechoic rooms.

Test environment noise floor

Within the free-field volume, the equivalent continuous sound level of the test environment in each 1/3rd octave band, [image: image9.png]


, shall be less than the limits of the NR10 curve, following the noise rating determination procedures in ISO 1996.
Periphonic loudspeaker array for diffuse sound field generation

a) A calibrated [TBD calibration process] periphonic loudspeaker array shall be placed within the center of the free-field volume with the geometric center of the periphonic loudspeaker array coinciding with the geometric center of the free-field volume.

b) The periphonic loudspeaker array shall have a radius greater or equal than 1 meter.

c) The periphonic loudspeaker array shall be composed of [TBD] coaxial loudspeaker elements.

d) The coordinates of the [TBD] coaxial loudspeaker elements are as follows: [TBD]
e) Each coaxial loudspeaker axis shall intersect at the geometric center of the free field volume. 

f) The radius of each coaxial loudspeaker element shall be such that, at the geometric center of the free-field volume, the far field approximation for the coaxial loudspeaker axial pressure amplitude decay holds true.

4.1.1.3
Measurement

Reference Spectrum measurement

a) A diffuse-field or multi-field microphone shall be mounted in the free-field volume such that the tip of the microphone corresponds to the geometric center of the free-field volume and the geometric center of the periphonic loudspeaker array. The orientation of the device is [TBD]
b) [N=TBD] Decorrelated pink noise signals are played simultaneously over each of the [N=TBD] coaxial loudspeakers of the periphonic loudspeaker array.

c) The reference sound pressure at the geometric center of the free-field volume, [image: image11.png]n(t)



, is captured with the diffuse-field or multi-field microphone.

d) The magnitude spectrum of the reference sound pressure, [image: image13.png]P(f)



, is calculated in 1/3rd octave bands resolution.

Estimated Spectrum measurement
a) The scene-based audio capture device under test shall be mounted in the free-field volume such that its geometric center coincides with the geometric center of free-field volume and the geometric center of the periphonic loudspeaker array.

b) [N=TBD] Decorrelated pink noise signals are played simultaneously over each of the [N=TBD] coaxial loudspeakers of the periphonic loudspeaker array. The pink noise signals shall be identical to the signals used for the reference spectrum measurement.

c) The scene-based audio format representation (compressed or uncompressed) is stored for offline analysis.

d) The scene-based audio format representation is uncompressed (if necessary) and converted to an equivalent spatial domain representation using the process specified in [TBD].
e) [image: image16.png]5(t)



, the estimate of the sound field at the geometric center of the free-field volume and periphonic loudspeaker array, is synthesized using he equivalent spatial domain representation.
f) The magnitude spectrum of the reference sound pressure, [image: image18.png]


, is calculated in 1/3rd octave bands resolution.
Calculation of send frequency response for scene-based audio
The send frequency response for scene-based audio,  [image: image21.png]G(f)



, is calculated according to Equation XX: 
[image: image23.png]
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