Supplementary material: Acoustic Feature Characteristics

For the description of baby cries, sound characteristics are particularly evident in three areas: 
1. Brightness
2. Hardness,
3. and temporal/modulatory components

1. Timbre features correlating positively with the perceived timbral brightness
Brightness = Ratio of amplitudes below 1500 Hz to above 1500 Hz (MIRtoolbox[1] / MiningSuite[2]).
Brightness Combination = Ratio of amplitudes below 1500 Hz to above 1500 Hz, which, at the same time, considers the fundamental (since the fundamental also influences the perceived brightness) (MIRtoolbox[1] / MiningSuite[2] /custom-made).
Spectral Centroid Power Spectrum = Centroid of the frequency spectrum as the weighted average of all contained frequency components (the higher the value, the brighter the perceived timbre impression) (MIRtoolbox[1] / MiningSuite[2]).
Highest Peak Frequency = Frequency of the strongest amplitude value in the spectrum (the higher the frequency, the brighter the perceived timbre impression)( MIRtoolbox[1] / MiningSuite[2]).
Spectral Skewness = Skewness of the spectral energy distribution (the higher the value, the brighter is the perceived timbre impression)(Essentia[3]).
Spectral Bandwidth = Spectral bandwidth according to Klapuri and Davy (2007)[4]: Width of the distribution of the frequency content over the spectrum (the higher the value, the brighter is the perceived timbre impression)(Librosa[5]).
Timbral Brightness = Calculated model for perceived tonal brightness (AudioCommons Timbral Models[6]).
Timbral Sharpness = Calculated model for perceived timbral sharpness, based on Fastl and Zwicker (2006)[7], (AudioCommons Timbral Models[6]). 
Zero Crossing Rate = Zero crossing rate of the signal (how often the amplitude crosses the zero line per second: the more often, the more high-frequency components are in the signal, the brighter the perceived timbre impression)( MIRtoolbox[1] / MiningSuite[2]).

2. Timbre features correlating negatively with the perceived timbral brightness
Spectral Energy 150 to 800 Hz = Spectral energy between 150 and 800 Hz (the higher the value, the duller the perceived timbre impression)(Essentia[3]).
Spectral Energy 250 to 400 Hz = Spectral energy between 250 and 400 Hz (the higher the value, the duller the perceived timbre impression)(Essentia[3]).
Timbral Warmth = Calculated model for perceived timbral warmth (the higher the value, the duller is the perceived timbre impression)(AudioCommons Timbral Models[6]).
Timbral Booming = Calculated model for perceived timbral booming according to Hatano and Hashimoto (2000)[8], (AudioCommons Timbral Models[6]).
MFCC1 = First coefficient to characterize the spectral structure of a sound (MFCC = Mel Frequency Cepstrum Coefficients according to Davis and Mermelstein (1980)[9], consisting of mostly 13 coefficients for the description of a mel cepstrum of a sound. A cepstrum is a discrete cosine transformation of a mel spectrum of a sound (the higher the value of the first coefficient, the duller is the perceived timbre impression)( MIRtoolbox[1] / MiningSuite[2]).

3. Timbre features correlating with the perceived timbral hardness
Timbral Hardness = Calculated model for perceived timbral hardness according to Pearce, Brookes, and Mason (2019)[10], (AudioCommons Timbral Models[6]).
Hardness = Calculated model for perceived musical hardness according to Czedik-Eysenberg (2021)[11].
Percussive Energy = Amount of percussive components within an audio signal (corresponding to the vertical lines in a sonogram)(Librosa[5]).
Harmonic Percussive Ratio = Ratio between percussive and tonal components in a signal (corresponding to the horizontal and vertical lines ratio in a sonogram)(Librosa[5]).
Tonal Energy = Energy of the tonal parts within a spectrum (correlates negatively with the perceived hardness: the fewer tonal parts, the harder the perceived timbre)( MIRtoolbox[1] / MiningSuite[2]).

4. Timbre features correlating with the perceived temporal/modulatory properties of a sound 
Timbral Roughness = Calculated model for perceived timbral roughness according to Vassilakis and Fitz (2007)[12], (AudioCommons Timbral Models[6]).
Rhythmic Irregularity = Variations/deviations from a continuous pulse (MIRtoolbox[1] / MiningSuite[2]).
Attack Time Gammaton 3 = Attack time of the frequency components in the 3rd gamma filter range (corresponding to a bandpass filter at 400 Hz)( MIRtoolbox[1] / MiningSuite[2]).
Attack Time Gammaton 10 = Attack time of the frequency components in the 10th gamma filter range (corresponding to a bandpass filter at 8000 Hz)( MIRtoolbox[1] / MiningSuite[2]).
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