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Computing Space-time Invariants from
Unsynchronized Image Sequences

MAKOTO M1zOGUCHIT and JUN SATOf

Geometric invariants are very useful for recognizing objects in the scene from arbitrary view-
points. The existing invariants are defined by the spatial configurations of image features.
However, motion patterns of objects are also very important cue for recognizing objects in
the scene. Thus, we recently proposed the space-time invariants which extend the existing
invariants defined in the space, and showed that they enable us to recognize motions of ob-
jects from arbitrary viewpoints. However, since the space-time invariants are defined both in
the space and the time, they require the synchronization of image sampling in the time do-
main. Thus, in this research, we propose a method for computing space-time invariants from
sequential images taken by arbitrary time sampling. To do this, we introduce the concept
of tri-tangent in the space-time. Moreover, we apply the proposed space-time invariants for
gesture recognition, and show that they enable us to recognize gestures reliably from arbitrary
viewpoints.
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Fig.1 Loci in space-time.
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3. tri-tangent
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Fig.2 Tri-tangent.
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Fig.4 Normalization of space-time curves.
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Fig.5 Comparison of space-time curves.
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Fig.8 The space-time invariants of triple time and
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