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Definition of low-level features

Low-level features: numerical values describing the contents
of a signal according to di↵erent kinds of inspection:
temporal, spectral, perceptual, etc.

They are computed on a small time scale which is usually
between 40 ms and 80 ms; di↵erent kinds of temporal
modeling (like mean and variance computation) can then be
applied.
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Families of descriptors
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Spectral features (1)

Spectral centroid (brightness) and spectral spread
(bandwidth).

µ =

Z
x · p(x)dx .

�2 =

Z
(x � µ)2 · p(x)dx .

Here x are the observed data (i.e. the frequencies of the
spectrum) while p(x) are the probabilites to observe x (i.e.
the amplitudes of the spectrum).
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Spectral features (2)

Spectral skewness (asymmetry).

�3 =

R
(x � µ)3 · p(x)dx

�3
.
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Spectral features (3)

Spectral kurtosis (flatness).

�4 =

R
(x � µ)4 · p(x)dx

�4
.
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Other features (1)

There are many other spectral features, such as: spectral flux,
high-frequency content, spectral crest, spectral rollo↵,
spectral decrease, spectral irregularity, etc.

Other families are computed, principally, by applying the same
formulas on modeled data, such as harmonic or perceptual
modeling.

In this way it is possible to compute, for example: harmonic
centroid or harmonic spread, perceptual centroid or perceptual
spread and so on.

There exist also domain-specific descriptors (usually
middle-level) such as MFCC or inharmonicity.
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Other features (2): autocorrelation
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Other features (3): zero-crossing rate
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Other features (4): Inharmonicity
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Other features (5): MFCC [Mel-frequency cepstral coe↵.]
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Families in IrcamDescriptor (2009)
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A minimal implementation in Max/MSP
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A more complete set in features⇠ (2015)
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Features and classification (1)

Audio indexing: sound classification method based on the
projection of low-level features over a set of sounds in a
multi-dimensional space (feature space).

By analysing the space with some combined geometrical and
statistical techniques (like K -means, Gaussian Mixture
Models, Principal Component Analysis, etc.) it is possible to
find the clusters of sounds present in the space.

With specific techniques, such as the BIC measure or the
gap-statistic, it is possible to evaluate the computed
clustering.
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Features and classification (2)
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THANK YOU!

Suggested exercise: read G. Peeters’ report on low-level descriptors!


