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Abstract :

Monitoring and analyzing people in video images are important and attract attention from many

researchers in computer vision field. In this paper, we propose a new technigue by which people overlapped
one another in an image can be extracted and counted. After extracting moving people from video images as
foreground, their heads are searched by Hough Transform inside the foreground. Since heads are comparatively
stable in spite of motion in video images, semicircles along the head tops can be important features to be
found in an edge map. In our experiment, the technique successfully separated people who existed at the same

vertical positions, which was impossible by existing techniques.

Meanwhile, it showed high dependency on

edge information and false results were obtained when the edges were rather incomplete.
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Fig 1. People extraction steps in video
images,
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Fig. 2. Dividing people by draping: (a} Input
image, (b) Extracting foreground, {(c) Line by
draping, {d) Vertical division
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Fig. 3. Example of vertically overlapped people:
(a) Original image, (b) Division result by draping
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Fig. 4. Three arrays needed for finding
semicircles! (a) Number of semicircles centered
at the pixel, (b) Maximum number of semicircles
centered at the pixel, (c) Radius when the

maximum number of semicircles are found
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Table 1. Characteristics of semicircles on an image
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Fig 5. Semicircle detection by CAHT: (a) Edge
image, (b) Arc drawn from an edge point, (¢)
QOverlap of another arc drawn from another edge
point, (d) Center of semicircle determined from

multiple edge points
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Fig. 6. Examples of detecting overlapped people on
images by CAHT
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