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Modeling Multimedia Timing Structure
Using an Interval-based Hybrid Dynamical System

HiroAKI KAwASHIMAt and TAKASHI MATSUYAMA

Capturing interaction in the real world situations by using multiple sensors, such as cam-
eras, microphones, biological sensors, and brain measurement systems, we can obtain multiple
media signals. Temporal structures among dynamic patterns in different modalities (e.g., syn-
chronization and delay between body motion and utterance) behind the multimedia signals is
often crucial for understanding and recognizing the measured interaction as well as designing
multimodal interfaces. This paper proposes a novel method for finding and modeling temporal
structures in multimedia signals. We first partition the observed signal into a temporal inter-
vals each of which is represented by a dynamic primitive. The set of dynamic primitives and
the segmentation is automatically determined based on an interval-based hybrid dynamical
system. Using temporal difference between beginning points and the difference between end
points of the intervals obtained from different media signals, we can directly express “multi-
media timing structure” that is, synchronization and mutual dependency among the media
signals. We applied the model to generate video signal from an audio signal, and verified the

effectiveness.
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Fig.3 Hierarchical clustering of linear dynamical systems.
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Fig.5 Learning multimedia timing-structure model.
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