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BASIS

• Subjects are asked to describe a sound by
a gesture.

• The sound corpus contains musical and
environmental sounds.

PROBLEM

• Design a multimodal measure of simi-
larity between a performed gesture and
its corresponding sound.

Framework
Gesture and sound are considered as tempo-
ral signals representing a data stream (stochastic
processes). The signals can be multidimensional.
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Audio Descriptors
     - Loudness
     - Brightness
     - Noisiness
     - Pitch
     - ...

Gesture Descriptors
     - Position
     - Speed
     - Acceleration
     - Energy
     - ...
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Two distinct strategies are taking into account

• A sample-by-sample strategy
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Synchronization
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TimeDelay for synchronization
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Distances Definition

Sample-by-sample measure

Inputs
Two unidimensional or multidimensional tem-
poral signals for both gesture and sound

Definition
The statistical method used is called Canonical
Correlation Analysis and is used to find what is
common amongst two sets of variables. It finds
linear relations that minimize the distance be-
tween these two sets. In other words it maxi-
mizes the correlation between the projected data
in an adapted representation.

ρ = max
A,B

cov (G.A,S.B)√
var(G.A)var(S.B)

Discussion

• Linear and instantaneous sample-by-
sample comparison

• Multidimensional method

• Necessitates synchronized signals (phase)
and following the same tempo (frequency)

Probabilistic measure

Inputs
Two unidimensional temporal signals for both
gesture and sound

Definition
The measure is computed between the probabil-
ity density functions of both gesture and sound.
It is called the Kullback Leibler divergence and
intuitively computes the amount of extra infor-
mation in the first signal when we try to ex-
plain the first signal according to the second
one. The probability distribution function is es-
timated from the power density spectrum.

DKL(P‖Q) =
∑

i

P (i) log
P (i)
Q(i)

Discussion

• Probabilistic relation based on signal infor-
mation content

• Unidimensional method

• Does not necessitate synchronized signals
(phase loss) but does need to follow the
same tempo (frequency)

Applications
Scientific interests

• Analysis of the temporal coherence between the performed gestures and the perceived fea-
tures.

• Analysis of the morphological coherence between the performed gestures and the perceived
features.

• Understanding of the signal meaning.

General interest

• Design of game scenarios to test the sound-related gesture quality

Demo
The measures of similarity are implemented in real-time.

Demo in the Max/MSP programming environment ...
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