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Counting Pedestrians Walking through a Hallway
with Thermopile Array Sensors

TOSHIHIKO HATA™ RYUTA SHIKADA™  AKIHIRO ODAT!

It is very effective to extract human behavior and control building facilities based on the behavior in smart buildings that should
provide safe, comfortable and convenient environment with energy saving. We have been doing research on extracting the human
behavior with sensor networks consisting of many sensors that detect numbers and directions of pedestrians. Existing people
counters using image sensors and laser sensors have some problems such as expensiveness and privacy, and we could not deploy
many such counters to get people flow data with high spatial granularity.

We propose a novel method to detect numbers and directions of pedestrians walking through a hallway using low resolution infrared
array sensors. A pair of sensors with a single dimension array is installed orthogonally to the hallway direction on a ceiling. Each
sensor detects the number of pedestrians walking under it based on spatial distribution of temperature. The numbers and directions
(two-way) of pedestrians are determined by comparing the headcount data detected from each sensor in chronological order. We

describe the method and show some experimental results.
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Table 3.1 Specifications of the thermopile array sensors
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Figure 3.1 Thermopile Array Sensor
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Figure 4.1 Sensor placement and sensing areas
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Figure 4.2 Basic idea to detect numbers and directions
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Figure 4.3 How to detect numbers and directions
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Table 5.1 Specifications of the prototype
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Figure 5.2 Passing actions in the experiment Figure 5.3 Experimental results
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Figure 5.3 Examples of passing actions
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