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Abstract: Aiming at improving the PIR array’s detectivity and perception, reducing the domain in detect
cost, a PIR single node array was put forward to push the target trajectory. In order to simplify the
structure, only four dual pyroelectric infrared sensors were used to compose a single node array.
Meanwhile, when the PIR is in the stationary state, it can detect the direction of the movement and the
distance from the target to the panel point. And when the PIR is in rotational state, it can detect the
angle and time of the moving target. Then they can use these data to achieve the target trajectory only
by a single node. After pushing a target’s trajectory, it continues the detection to the target, and will get
new data. Thus it can correct the trajectory step by step, which will increase the reliability of the
trajectory pushing. Proved by experiment, this method breaks through the past multi-node localization and
trajectory pushing. Meanwhile, instead of the previous eight PIR sensor-four dynamic four static, the
author innovatively come up with the single node array just containing four PIR sensors, which greatly
reduces the detect cost and has a very high practical value and reliability.
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Fig.1 Comparsion figure of previous hardware structure (a) and

improved the hardware structure (b)
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Fig.2 Real picture of PIR perceptive single node array
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Fig.4 Schematic diagram of PIR array rotating from the initial state
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Fig.5 Target trajectory pushing schematic diagram
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Fig.6 Indoor experiment scene graph
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Tab.1 Sensitive test of dynamic target angle
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Fig.7 Experimental schematic diagram of angle measuring error
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Tab.2 Test of static target angle

Feedback angle

Route Scan times Feedback times Reaction rate
1 10 8 80%
2 10 10 100%
3 10 9 90%
4 10 8 80%
5 10 9 90%
6 10 10 100%
7 10 10 100%
8 10 8 80%
9 10 8 80%
10 10 9 90%

Exact angle Anticlock- Max error
Clockwise .
wise
13° 14° 13° 1°
First 45° 45° 45° 0
quadrant 67° 66° 68° 1°
81° 80° 78° 2°
103° 104° 104° 1°
Second 135° 134° 135° 1°
quadrant 157° 155° 156° 2°
171° 173° 171° 2°
193¢ 194° 193° 1°
Third 225° 225° 224° 1°
quadrant 247° 248° 247° 1°
261° 262° 263° 2°
283° 284° 284° 1°
Fourth 315° 315° 315° 0°
quadrant 337° 335° 337° 2°
351° 351° 350° 1°
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Fig.8 Outdoor experiments scene graph
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