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(Abstraction Mechanism of Low-Level Video Features for
Automatic Retrieval of Explosion Scenes)
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Abstract This paper proposes an abstraction mechanism of the low-level digital video features for
the automatic retrievals of the explosion scenes from the digital video library. In the proposed
abstraction mechanism, the regional dominant colors of the key frame and the motion energy of the
shot are defined as the primary abstractions of the shot for the explosion scene retrievals. It is because
an explosion shot usually consists of the frames with a yellow—tone pixel and the objects in the shot
are moved rapidly, The regional dominant colors of shot are selected by dividing its key frame image
into several regions and extracting their regional dominant colors, and the motion energy of the shot
is defined as the edge image differences between key frame and its neighboring frame. The edge
image of the key frame makes the retrieval of the explosion scene more precisely, because the flames
usually veils all other objects in the shot so that the edge image of the key frame comes to be simple
enough in the explosion shot. The proposed automatic retrieval algorithm declares an explosion scene
if it has a shot with a yellow regional dominant color and its motion energy is several times higher
than the average motion energy of the shots in that scene. The edge image of the key frame is also
used to filter out the false detection. Upon the extensive experimental results, we could argue that the
recall and precision of the proposed abstraction and detecting algorithm are about 0.8, and also found
that they are not sensitive to the thresholds. This abstraction mechanism could be used to summarize
the long action videos, and extract a high level semantic information from digital video archive.
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