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Classifying Direction of Movement and
Segmenting Regions of Objects by
Using Space-Time Patches

YAsUHIRO MURAL ! HironoBU Fujryosar'!
and TAKEO KANADE'?

We developed a method for classifying the direction of movement and for
segmenting objects simultaneously using features of space-time patches. Our
approach uses vector quantization to classify the direction of movement of an
object and to estimate its centroid by referring to a codebook of the space-time
patch feature, which is generated from multiple learning samples. We segment
the objects’ regions based on the probability calculated from the mask images
of the learning samples by using the estimated centroid of the object. Even
though occlusions occur when multiple objects overlap in different directions
of movement, our method detects objects individually because their direction
of movement is classified. Experimental results show that object detection is
more accurate with our method than with the conventional method, which is
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only based on appearance features. And, we show the effectiveness of our ap-
proach by comparing with the movement object detection using Lucas-Kanade
method.
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Fig.2 Behavior of the ST-patch features.
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Table 1 Contribution ratio of horizontal gradients and temporal-spatial gradients.

Background | Leftward | Rightward
1st PC 0.9358 0.7839 0.7754
2nd PC 0.0642 0.2161 0.2246
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Table 2 Contribution ratio of vertical gradients and temporal-spatial gradients.

Background | Leftward | Rightward
1st PC 0.9964 0.5724 0.5692
2nd PC 0.0036 0.4376 0.4308
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Fig.3 Example of extraction of the learning sample ST-patch features.
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Fig.4 Probability for direction of movement (N = 8).
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Fig.5 Flow of classifying direction of movement and segmenting the objects’ regions.
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Fig.6 Example of classifying direction of movement by vector quantization.
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Fig.7 Estimating position of centroid of object.
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Fig.8 Segmenting regions of object.
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Table 3 Number of learning sample ST-patch features.
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Fig.9 Example of classifying direction of movement and segmenting the objects’ regions.
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Fig.10 Example of detection failure.
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