Image Recognition Wide-Area Surveillance Technology for Safety
and Security in Society
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Abstract

Surveillance is needed to build a safe and secure society. To meet this need, we developed
a small-object detection technology for 24/7 wide-area outdoor surveillance based on an
image recognition technology that is functionally similar to human vision. It can detect
people and other small objects that are represented by as little as 5 pixels in an area of up to
75mx 75m and reports their locations. This technology, called frequency-pattern
emphasis subtraction (FPES), detects a small object by analyzing the differences between
the spatial frequencies of the background and the object. Because FPES emphasizes the
spatial frequency component of objects, the detection precision is unaffected by changes in
the weather. In experiments, this technology detected 95% or more of the objects in various
areas of 30 mx 30 m to 75 mx 75 m. This paper describes FPES and some of the problems
of using automatic surveillance and their solutions.
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Fig.1-Outdoor image (rainy and daylight).
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Fig.2-Spatial frequency in outdoor image.
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Fig.3-Flow of difference between spatial frequency of
the background and objects.
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Fig.4-Adjustment of each area’s position.
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Fig.6-Relationship between sizes of surveillance area
and accuracy of detection.
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