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A several-month-old infant can relate speech sound (audio information: temporal power spectrum
structure) to mouth movement (visual information: temporal brightness change in a scene).

Thus, it is favorable for an artificial intelligent system to correspond and integrate multi-modal sensor
information in order to realize the function of sensor fusion and the automatic acquisition of knowledge
without being taught (including entire object movement and sound location change), like humans.

The purpose of this presentation is to relate multiple audio-visual events observed by a camera and
a microphone according to general laws without object-specific knowledge. Namely, we show how to
obtain the knowledge of audio-visual information of movement automatically, and to understand the
environment through an observation. As corresponding cues, we use Gestalt’s grouping laws: simul-
taneity of sound onsets and direction changes in movement, and similarity of repetition between sound
and movement.

We have designed a system that consists of three parts: 1) audio information processing, 2) visual
information processing, and 3) correspondence-determination processing.

In the audio information processing, we obtain time series of sound onsets for each separated sound
source. In the visual information processing, we obtain the STT (Space-Time Invariant) time series of
STT sequence for each object movement. Based on the correlation coefficient between auditory and
visual time series, the component of frequency at a sound’s onset is related to the STI sequence of
movement.

We experimented in the real environment and obtained satisfactory results that proved the effective-
ness of the proposed method. We show the results in Figure 1. The upper-left figure shows a frame of
a real scene, and the lower-left figure shows the mixed sound signal caused by the two sound sources (a
metronome and a left leg). The result is that one sound source with the power spectrum shown in the
upper-center figure is related to the STI sequence, which is shown in the lower-center figure. Another
sound power spectrum (the upper-right figure) is related to the STI sequence shown in the lower-right
figure.
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Figure 1: The correspondence of two movements and two sounds (a metronome and a left leg)
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