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A Remote Surveillance System Estimating
Areas of Moving Objects Using

Omnidirectional Sensors®

Masahiko Terazawa

Abstract

Recently demands for remote surveillance by camera are increasing. One of
important factors in a remote surveillance system is to estimate positions of in-
teresting objects. But, it is difficult to detect positions of the objects that freely
move around in a wide environment. This fact suggests an approach that uses
omnidirectional sensors. However, representing object’s location as a point is not
accurate and contains an error when the object is large enough. When the object
is close to or on the baseline of multiple omnidirectional sensors, it is difficult to
make precise estimation of its position.

This paper proposes a method to represent an object’s position as a domain
or area where the object is most likely located. This method can take an error
into consideration using an object’s directional range and can stably estimaite its
position using three omnidirectional sensors.

A surveillance system has been constructed using the proposed method. The
system effectively tracks multiple objects in the environment and presents per-
spective images of objects viewed from the positions of sensors with the speed of
10 frames per second. These results show the possibility of a real-time surveillance

system.

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT9951075, February 9, 2001.
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