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Development of small sensor terminal “Portable” and automatic reconfiguration
for pedestrian tracking
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This paper proposes a small, lightweight, and easily-relocated sensor terminal named
“Portable” for acquiring a variety of environmental information. The Portable is equipped with
a variety of sensors including a pyroelectric sensor, a proximity sensor, a sound pressure sen-
sor, a thermometer, a hygrometer, a gas sensor, a flame sensor, and a laser range finder. We
introduce three typical applications: abnormality detection, pedestrian tracking and automatic
reconfiguration of several Portables for pedestrian tracking.
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Fig.1 Reconfiguration of Portables
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Fig.2 Photo of “ Portable”
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Fig.3 Acquisition of environmental information and ab-
normality detection
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Fig.4 Problem definition for sensor reconfiguration
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Fig.5 Portable removal by direct judgment
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Fig.6 Portable removal by indirect judgment
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Fig.7 Environmental information stored to the ROS-
T™MS
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Fig.8 Person detection using proximity sensor
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Fig.10 Abnormality detection experiment
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Fig.11 Accuracy measurement for pedestrian tracking
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Table 1 System recognition experiment result
1 2 3 4 5 6 7 8 9

Tnner[A] 50 | 31 [ 34 [ 37 [ 34 [ 33 | 34 | 19 | 40
Outer[A] 78 | 42 [ 37 [ 38 [ 37 | 33 | 40 | 40 | 42
TEARR A [IFI] 80 | 44 | 40 | 40 | 40 | 40 | 40 | 40 | 45
Tnner #aaiF (%] | 62.5 | 704 | 85.0 | 92.5 | 85.0 | 82.5 | 85.0 | 47.5 | 88.8
Outer adan [%] | 97.5 | 95.4 | 92.5 | 95.0 | 92.5 | 82.5 | 100 | 100 | 93.3
RRGRE %] 80.0 | 82.9 [ 88.7[ 937887825925 737 |9L1
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Fig.12 Initial placement of Portables
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Fig.17 Final Result of reconfiguration of Portables

Fig.13 Pattern A

No. 15-2 Proceedings of the 2015 JSME Conference on Robotics and Mechatronics, Kyoto, Japan, May 17-19, 2015
1A1-HO5(4)



