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Monte Carlo-based Bi-directional Pedestrian Counting Method for
Compound-Eye Sensor Systems composed of Multiple Binary Sensors

Shuto FUJII!, Yoshiaki TANIGUCHI!, Go HASEGAWA',
Hirotaka NAKANOf, and Morito MATSUOKA'
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Yamadaoka 1-5, Suita-shi, Osaka, 565-0871, Japan
E-mail: {{f-shuto,y-tanigu,hasegawa,nakano,matsuoka}@ist.osaka-u.ac.jp

Abstract To count the number of pedestrians under the situation that a number of pedestrians move bidirec-
tionally such as in a corridor, we proposed a compound-eye sensor system so far. The system is composed of
compound-eye sensors that is constructed by two binary sensors and a monitoring server that estimates the number
of pedestrians. In this report, we extend the compound-eye sensor to be composed of multiple binary sensors. We
propose a method for estimating the number of pedestrians using the extended compound-eye sensor. In the pro-
posed method, the compound-eye sensor is divided into a set of local compound-eye sensors, each having two binary
sensors. The number of pedestrians is estimated using a Monte Carlo-based method for each local compound-eye
sensor in parallel, and one of the estimation results is selected. Through simulation evaluations, it was shown that
the estimation accuracy is improved by up to 25 % compared to a conventional method by using six binary sensors.
Key words pedestrian counting, sensor network, binary sensor, compound-eye sensor system, Monte Carlo
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