A Indicator Descriptions

Roughness (rough)

Range: Unit: Scale:

[0,1] Asper linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 1, 2] The Mathworks Inc. Audio
Toolbox [3]

Sharpness (sharp)

Range: Unit: Scale:

[0,20] Acum linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 1] The Mathworks Inc. Audio
Toolbox [3]

Fluctuation Strength (fluct)

Range: Unit: Scale:

[0,1] Vacil linear

Signal repr.: Literature: Implementation:

mean binaural (FB) [1] The Mathworks Inc. Audio
Toolbox [3]

Periodic Modulation Frequency (modF)

Range: Unit: Scale:

[0.1,100] Hz linear

Signal repr.: Literature: Implementation:
mean binaural (FB) Own

The periodic amplitude modulation is calculated by means of a peak-finding algorithm that is applied
to the spectrum X, that consists of the Fourier transformation of the signal envelope (Hilbert
transformation) as in

Xam = 20 - logyo(F{H{x}}). (1)

The Fourier spectrum was logarithmically resampled with 96 taps per octave in a frequency range
between 0.05 Hz and 20 Hz and the peak-finding algorithm was configured with minimum peak promi-
nence of 6dB, minimum peak height of (max{Xymn} — 24dB) and minimum peak distance of 1/3
octaves.

Periodic Modulation Depth (modDepthP)

Range: Unit: Scale:

[-10,10] None linear

Signal repr.: Literature: Implementation:
mean binaural (FB) Own

The modulation depth that is associated with the periodic modulation frequency is calculated as
described in A and scaled such that a depth of 1 corresponds to equal modulation and signal amplitude.



Stochastic Modulation Depth (modDepthS)

Range: Unit: Scale:

[-10,10] None linear

Signal repr.: Literature: Implementation:
mean binaural (FB) Own

The stochastic modulation is calculated by substracting up to three periodic modulation envelopes
from the original time signal and the modulation depth represents the signal amplitude of this differ-
enced signal.

Spectral Centroid (specCentroid)

Range: Unit: Scale:

[80,12000] Hz log

Signal repr.: Literature: Implementation:

mean binaural (FB) 4] The Mathworks Inc. Audio

Toolbox [3]

Spectral Spread (specSpread)

Range: Unit: Scale:

[0,1000] Hz linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 4] The Mathworks Inc. Audio

Toolbox [3]

Spectral Skewness (specSkewness)

Range: Unit: Scale:

[0,1] None linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 4] The Mathworks Inc. Audio

Toolbox [3]

Spectral Kurtosis (specKurtosis)

Range: Unit: Scale:

[0,10000] None linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 4] The Mathworks Inc. Audio

Toolbox [3]

Spectral Entropy (specEntropy)

Range: Unit: Scale:

[0,1] None linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 5] The Mathworks Inc. Audio

Toolbox [3]




Spectral Flatness (specFlatness)

Range: Unit: Scale:

[0,1 None linear

Signal repr.: Literature: Implementation:

mean binaural (FB) 6] The Mathworks Inc. Audio
Toolbox [3]

Spectral Crest Factor (specCrest)

Range: Unit: Scale:

[0.1,500] None log

Signal repr.: Literature: Implementation:

mean binaural (FB) 4] The Mathworks Inc. Audio
Toolbox [3]

Spectral Flux (specFlux)

Range: Unit: Scale:

[le!2,1e71] None log

Signal repr.: Literature: Implementation:

mean binaural (FB) 7] The Mathworks Inc. Audio
Toolbox [3]

Spectral Slope (specSlope)

Range: Unit: Scale:

[-1e,1e9] None lin

Signal repr.: Literature: Implementation:

mean binaural (FB) 8] The Mathworks Inc. Audio
Toolbox [3]

Spectral Derease (specDecr)

Range: Unit: Scale:

[-10,1] None lin

Signal repr.: Literature: Implementation:

mean binaural (FB) [4] The Mathworks Inc. Audio
Toolbox [3]

Spectral Rolloff Point (specRolloff)

Range: Unit: Scale:

[0.1,8000 Hz log

Signal repr.: Literature: Implementation:

mean binaural (FB) 7] The Mathworks Inc. Audio
Toolbox [3]




Octave Band Energy (oct)

Range: Unit: Scale:
[-120,0] dB lin
Signal repr.: Literature: Implementation:
mean binaural (FB) 9] The Mathworks Inc. Audio
Toolbox [3]
Mel Frequency Cepstral Coefficient (mfcc)
Range: Unit: Scale:
[-100,100] None linear
Signal repr.: Literature: Implementation:
mean binaural (FB) [10] The Mathworks Inc. Audio
Toolbox [3]
Timbral Booming (booming)
Range: Unit: Scale:
[-20,20] None linear
Signal repr.: Literature: Implementation:
mean binaural (FB) [11] AudioCommons [12]
Loudness (Zwicker) (loudZwick)
Range: Unit: Scale:
[0.01,100] Sone log
Signal repr.: Literature: Implementation:
pressure (FB) 2] The Mathworks Inc. Audio
Toolbox [3]
Loudness (Moore-Glasberg) (loudMoore)
Range: Unit: Scale:
[0.01,100] Sone log
Signal repr.: Literature: Implementation:
pressure (FB) [13] The Mathworks Inc. Audio
Toolbox [3]
Loudness units relative to full scale (momentary) (lufsMom)
Range: Unit: Scale:
[-80,0] LUFS linear
Signal repr.: Literature: Implementation:
pressure (FB) (14, 15] The Mathworks Inc. Audio

Toolbox [3]




Loudness units relative to full scale (short-term) (lufsShort)

Range: Unit: Scale:

[-80,0] LUFS linear

Signal repr.: Literature: Implementation:
pressure (FB) (14, 15] The Mathworks Inc. Audio

Toolbox [3]

Loudness units relative to full scale (integrated) (lufsInt)

Range: Unit: Scale:

[-80,0] LUFS linear

Signal repr.: Literature: Implementation:
pressure (FB) (14, 15] The Mathworks Inc. Audio

Toolbox [3]

Loudness units relative to full scale (integrated) (lufsRange)

Range: Unit: Scale:
[-10,10] LU linear
Signal repr.: Literature: Implementation:
pressure (FB) [14, 15, 16] The Mathworks Inc. Audio
Toolbox [3]
True Peak (lufsPeak)
Range: Unit: Scale:
[-10,10] LU linear
Signal repr.: Literature: Implementation:
pressure (FB) [15] The Mathworks Inc. Audio
Toolbox [3]
L A (la)
Range: Unit: Scale:
[0,120] dB linear
Signal repr.: Literature: Implementation:
pressure (FB) [17] The Mathworks Inc. Audio
Toolbox [3]
Laeq (laeq)
Range: Unit: Scale:
[0,120] dB linear
Signal repr.: Literature: Implementation:
pressure (FB) [17] The Mathworks Inc. Audio

Toolbox [3]




LA peax (lapeak)

Range: Unit: Scale:

[0,120] dB linear

Signal repr.: Literature: Implementation:
pressure (FB) [17] The Mathworks Inc. Audio

Toolbox [3]
LA max (lamax)

Range: Unit: Scale:

[0,120] dB linear

Signal repr.: Literature: Implementation:
pressure (FB) [17] The Mathworks Inc. Audio

Toolbox [3]

Horizontal direction of arrival (doaAz)

Range:
[-180,180]
Signal repr.:
ambisonic (FB)

Unit:
degree
Literature:
18]

Scale:

linear

Implementation:
Spherical Array Processing
(Politis)[19]

Longitudinal direction of arrival (doaEl)

Range: Unit: Scale:

[-90,90] degree linear

Signal repr.: Literature: Implementation:
ambisonic (FB) [18] Spherical Array Processing

(Politis)[19]
Diffuseness (diff)

Range: Unit: Scale:

[0,1] linear

Signal repr.: Literature: Implementation:
ambisonic (FB) [18] Spherical Array Processing

(Politis)[19)]

Interaural level difference (ild)

Range:
[-30,30]
Signal repr.:
binaural (FB)

Unit:
dB

Literature:

[20]

Scale:

linear

Implementation:
Auditory Modeling Toolbox
(AMT) version 1.2[21]




Interaural time difference (itd)

Range: Unit: Scale:

[-1,1] ms linear

Signal repr.: Literature: Implementation:
binaural (FB) [20] Auditory Modeling Toolbox

(AMT) version 1.2[21]

Interaural cross correlation (iacc)

Range: Unit: Scale:

[0,1] linear

Signal repr.: Literature: Implementation:
binaural (FB) [20] Auditory Modeling Toolbox

(AMT) version 1.2[21]

Spherical Directivity Index (sphDi)

Range: Unit: Scale:
[0,20] dB linear
Signal repr.: Literature: Implementation:
pressure (FB) [22] Own
The calculation of the soundfield’s directivity index follows Equation 2
|pref‘2
DI =10-logyy | —5=—— -~ , (2)
f<p=0 fe:o Ip(¢p, 6)]? sin 6dOdy
where pr.r = max(|p(p,6)|?). The directional sound pressure p(p,6) is calculated as plane wave

decomposition of the incoming sound with 1°angular resolution.

Vertical directivity Index (sphDiEl)

Range: Unit: Scale:
[0,20] dB linear
Signal repr.: Literature: Implementation:
pressure (FB) [22] Own
The calculation of the soundfield’s vertical directivity index follows Equation 3
|pv,ref |2
DI, =10-togo  prp et ) )

where py e = max(|p,(0)|?) and p,(0) = fjio p(p,0)de. The directional sound pressure p(¢p, ) is

calculated as plane wave decomposition of the incoming sound with 1°angular resolution.

Horizontal directivity Index (sphDiAz)

Range: Unit: Scale:

[0,20] dB linear

Signal repr.: Literature: Implementation:

pressure (FB) [22] Own

The calculation of the soundfield’s horizontal directivity index follows Equation 4
. ‘pv,ref |2
DIrU — 10 * loglo o 2 3 (4)
S Ipn) Pdg
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where pp rer = max(|ps(¢)[?) and pp () = [;_, p(¢,0) sin6df. The directional sound pressure p(¢p, )
is calculated as plane wave decomposition of the incoming sound with 1°angular resolution.

Spherical Pressure Ratio (sphPRatio)

Range: Unit: Scale:

[-40,0] dB linear

Signal repr.: Literature: Implementation:
ambisonic (FB) Own

The spherical pressure ratio describes the acoustic energy distribution between the Ambisonics signals
for order n = 0 and n > 0. It is calculated as shown in Equation 5

_ 1 |$0‘2
Sp = 20 - 0810 1 N 5 (5)
(N+1)2 > n=11%nl

where N denotes the maximum order of the Ambisonics signal representation.

Spherical Gradient Ratio (sphGRatio)

Range: Unit: Scale:

[-40,0] dB linear

Signal repr.: Literature: Implementation:
ambisonic (FB) Own

The spherical pressure ratio describes the acoustic energy distribution between the Ambisonics signals
for order n = 0 and n > 0. It is calculated as shown in Equation 6

N
(N+i)2—1 anl |a7n|2
(N+1)2 > n=0 7]

(6)
where N denotes the maximum order of the Ambisonics signal representation.

Spherical Gradient/Pressure Ratio (sphGPRatio)

Range: Unit: Scale:

[-20,20] dB linear

Signal repr.: Literature: Implementation:
ambisonic (FB) Own

The spherical pressure ratio describes the acoustic energy distribution between the Ambisonics signals
for order n =0 and n > 0. It is calculated as shown in Equation 7

1 N
(NFIPT 2=t |90n|2>

|20/

sgp = 20 - logyg ( (7)

where N denotes the maximum order of the Ambisonics signal representation.
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