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Proposal for Indoor Location Estimation Devices with Multiple Pyroelectric Sensors
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Abstract: We propose indoor location estimation devices as an observation system for elderly people living alone. On the
device, multiple pyroelectric sensors are attached to detect human motion and location. All the sensors are placed to face
different direction and at different position each other. When a person walks across the reaction zone of the sensors, each
sensor outputs different signal with respect to location and direction of the sensor. We focus on the difference of the signal
and utilize this characteristic for the human location estimation. First of all, this paper presents the example of placement
of multiple sensors and signal processing algorithms to detect the accurate timing that human enters the reaction zone. We
adopt the sensor placement that each sensor is placed at equal angular intervals and the region of each sensor is equally
overlapped. This method reduces the number of the sensors compared with other location estimation devices. Second, we
present a simple human tracking algorithm and evaluate the accuracy of the method.
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Fig. 1 (a) Theoretical signal of dual element sensor.
(b) Signal of dual element sensor in actual use.
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Fig. 2 Field of view of the Fresnel lens IML-0637.
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Fig. 3 Location estimation with two sensor units.
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Fig. 4 (a) Raw signal of pyroelectric sensor
(b) Difference of the voltage (a) in 0.1[s]
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(b) Condition of the experiment in chapter 3-1.
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Fig. 6 Typical output signal in experience 3-1.
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Fig. 9 (a) Comparison between true coordinates and estimation.
(b) Comparison between true coordinates and estimation.
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