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4.1.2
Diffuse-field send frequency response for scene-based audio: test method with semi-arc loudpeaker array and turn table
4.1.2.1
Definition

The diffuse-field 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 scene-based audio capture and reference synthesis in a diffuse field; and

b) [image: image6.png]P(f)



, the sound pressure magnitude spectrum obtained from a diffuse-field microphone recording the same diffuse field at the same audio capture position.

4.1.2.2
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 [ 75 ] Hz or less and up to [TBD].

Test environment noise floor

· Within the free-field volume, the noise floor in the test environment shall be less than [TBD dBSPL A-weighted].
Editor's note:  example value 21 dBA
Loudspeaker array 

a) A calibrated [TBD calibration process] loudspeaker array shall be placed within the free-field volume.

b) The loudspeaker array shall comprise one or several semi-arcs having a radius greater or equal than 1 meter.
Editor’s note: an example implementation may have two semi-arcs with an angle of 90° and a radius of 1.2m.
c) The loudspeaker array shall be composed of [TBD] loudspeaker elements.
Editor's note: an example implementation may have 15 loudspeakers per arc and an additional loudspeaker (to add a measurement point at 0°) ; constraint of coaxial loudspeakers is removed here. It would be possible to add an extra loudspeaker at elevation 90° to have 32 loudspeakers
d) Each loudspeaker in the array shall be calibrated with a frequency response of [at least 100 Hz-20,000 Hz] and minimum phase response.
Editor's note: requirements on a frequency response and phase reponse deviations TBD
e) The coordinates of the [TBD] loudspeaker elements are as follows: [TBD] with an accuracy of [0.5°]
Editor’s note 1:  an example implementation may use elevations according to a Gaussian grid (with constant stepsize in azimuh), with the exception that -85° is replaced by -82° for practical reasons.; list of elevations (round to integer) for Gaussian grid of order 29:
-85, -80, -74, -68, -62, -56, -50, -44, -38, -32, -27, -21, -15,  -9,  -3,   3,   9,  15,  21,  27,  32,  38, 44,  50,  56,  62,  68,  74,  80,  85.
Editor's note 2: add requirement on interchannel crosstalk? recommend other equipments to be as close as possible to the anechoic room to use the shielding effect for cables?
Turn table
A turn table with a resolution of [0.5°] shall be used. The rotation axis of the turn table and the vertical axis of the semi-arcs shall be aligned The turn table shall be adjusted in height so that the device under test is positioned at the geometric center of the loudspeaker array with an accuracy of [TBD]. 

For measurement, an azimuth step of [6°] shall be used.
4.1.2.3
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 loudspeaker array. The orientation of the device is [TBD] 
Editor’s note: Add reference to diffuse-field / random incidence microphones, e.g. ANSI S1.4
Repeat steps b-c) with an azimuth angular resolution of [6°]:
b) [N=TBD] delayed exponential sweep sine signals are played simultaneously over each of the [N=TBD] loudspeakers of the loudspeaker array. 

Editor’s note: other test signals (e.g. white or pink noise) may be used, constraint to have simultaneous playout is only required to reduce test time but it is not strictly required in general
c) The impulse response at the geometric center of the loudspeaker array  is measured for each loudspeaker position. 
Editor's note1: in an example implementation, the spherical grid comprises 1860 (=31 x 60) directions.
Editor's note2: in an example implementation, due to diffractions and masking effects cause by the turn table, measured for elevations below -56° are difficult to compensate properly, below -56° are measured but not computed. In this case the grid is reduced to 1560 directions.
d) The magnitude spectrum of the reference sound pressure, [image: image9.png]P(f)



, is calculated in 1/3rd octave bands resolution
Editor's note: an example implementation may use a weighted sum of impulse responses, FFT and magnitude computation by subbands
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 loudspeaker array
Repeat steps b-c) with an azimuth angular resolution of [6°]:
b) [N=TBD] delayed exponential sweep sine signals signals are played simultaneously over each of the [N=TBD] loudspeakers of the loudspeaker array. The sweep signals shall be identical to the signals used for the reference spectrum measurement.
Editor’s note: other test signals (e.g. white or pink noise) may be used
c) The impulse response at the geometric center of the loudspeaker array [image: image11.png]n(t)



 is measured for each loudspeaker position. 
Editor's note1: in an example implementation, the spherical grid comprises 1860 (=31 x 60) directions.
Editor's note2: in an example implementation, due to diffractins and masking effects cause by the turn table, measured for elevations below -56° are difficult to compensate properly, below -56° are measured but not computed. In this case the grid is reduced to 1560 directions.
d) The magnitude spectrum of the estimated sound pressure, [image: image13.png]


, is calculated in 1/3rd octave bands resolution.
Editor's note: an example implementation may use a weighted sum of impulse responses, FFT and magnitude computation by subbands
Calculation of send frequency response for scene-based audio
The send frequency response for scene-based audio,  [image: image15.png]G(f)



, is calculated according to Equation XX: 
[image: image17.png]



