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Location Abnormal Detection Based on Environment
Sensors and Wearable Sensors

LI Yanfei, LI Zhenyu
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract ; According to the problem that old solitary people have displayed abnormal behavior in daily life frequently,
abnormal behavior detection method was proposed in this paper based on the pyroelectric infrared sensors ( PIR) and
wearable sensors. The hardware environment of abnormal behavior detection was designed, the working principle of PIR
sensors and wearable sensors was introduced, and the method of detect whether the old men’s position was lying properly
was proposed, which was based on what axis the acceleration of gravity the old men lied down, and the information of
PIR sensors and wearable sensors were fused to detect anomalies lying position. In the " one room house" family
environment, the anomaly detection method was validated, the feasibility of the algorithm and the threshold of the lying
states were verified through the experiment. The system was effective to detect whether the elderly people have abnormal
behaviors.

Key words : behavior abnormal detection ; PIR sensor;wearable sensor;area detection;lying state detection
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Detection range and location of sensor nodes
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Figure 2 Shape of limiter and distance of
its edge to sensor
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Figure 3  Calculation method of limiter size
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Table 1

Table of sensor ID and its limiter size mm
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X X Y1 Y2
1 9.0 12.5 9.0 9.0
2 10.0 8.2 11.0 11.0
3 10.0 8.2 10.0 10.0
4 9.0 9.0 11.0 11.0
5 5.0 5.0 14.0 14.0
6 14.0 14.0 14.0 14.0
7 8.7 12.5 8.7 8.7
8 9.0 12.5 11.0 11.0
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Figure 4  Flow chart of range of human location
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Figure 5 Direction of three-axis of acceleration sensor
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Figure 6  Acceleration data of “walking-supine-lateral-supine and standing up”
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Table 1  Body state determination table
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Figure 7 Flowchart of location abnormal detection
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