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A Smart Building with PIR Sensor Networks
- Counting Pedestrians with PIR Sensors -
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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 using pyroelectric infrared sensors that are very inexpensive and used widely for security and 
facility control. The sensor networks provide information of human motion but not their quantitative information such as 
head-counts. We consider counting people existing in each area of buildings with counters placed on their entrances and utilize 
the pyroelectric infrared sensor for the people counter. The dual element type sensor with Fresnel lens having a pair of detecting 
areas detects numbers and directions of pedestrians. According to experiment for various passing movements with various 
temperature difference between the pedestrians and a floor, we confirmed that the sensor can count the number of people 
correctly except some limited cases such as plural pedestrians in vicinity less than 30cm and very small temperature difference.
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Figure 2.1 Prototype system of PIR sensor network
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Figure 2.2 Application counting people in each area
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Figure 3.1 Dual type PIR sensor and its output signal
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Figure 3.2 Fresnel lens and their detection areas
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Figure 4.1 Experimental system for passing movements
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Table 4.1Wave shapes for passing movements
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Figure 4.2 Wave shapes with the same peak pattern
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Table 5.1 Decision rules for passing movements
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Figure 6.1 Experimental system for counting pedestrians
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Figure 6.2 Prototype device for counting pedestrians
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Figure 5.1 Processing flow of the proposed method

AD

)

Y

N

1

Y

N

ⓒ 2013 Information Processing Society of Japan

Vol.2013-MBL-65 No.12
Vol.2013-UBI-37 No.12

2013/3/14



IPSJ SIG Technical Report

6

5 10
15 20 50
6.2

6.1

6.1

5 20
15

5

1 3m/s

1 15
1

6.3(a)
2 10 15 20

1 2

6.3(b)
20

2 1 3

6.3(c)
15 20

30cm
2

6.3(d)

3m/s 1 ( 5 10 )
1

6.3(e)
1 ( 5 10 ) 2

5

6.3(f)
2 ( 5 )

2
6.3(g)

6.1
Table 6.1 Experimental results of counting pedestrians
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Figure 6.3 Wave shapes for passing movements that are not decided correctly
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