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Implementation of Multi-Beam Doppler Sensor Motion Detector
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Abstract

A Doppler radar type sensor that uses a 10.525GHz microwave signal for motion detection is difficult to detect
objects in a wide angular range because the angle of the transmitted beam is narrow when a single antenna is used.
In order to solve this problem, the transceiver antenna, which is a component of the Doppler radar, is configured in
the form of a multi-beam by combining several antennas having different phases, thereby realizing the object motion
detection capability of a wide angle. The Doppler radar sensor fabricated by this study is composed of a multi-beam
by combining four transmission/reception antennas with different phases to construct an array-type wide-angle motion
sensor module with a detection function of 90° or more. In addition, by arranging three modules at 50° intervals, a

wide-angle motion sensor with a detection angle of 180° or more could be implemented.
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Fig. 1. Block diagram of multi-beam motion detector
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Fig. 3. Implemented multi-beam antenna module
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Fig. 4. Simulation result of multi-beam motion detector
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Table 1. Motion sensor target specification
Unit
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Fig. 6. Designed wide angle motion detector
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Fig. 7. Implemented wide angle motion detector
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Fig. 8. Measured wide angle motion detector power characteristics, (a) P1 antenna, (b) P2 antenna
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1100 ] ltems Measurement results

1000 Antenna type Patch array

a0 Frequency 10.525GHz

i Vertical 3dB beam width > 22

- Module Max. sensing angle > 90°
. System Max. sensing angle > 180°
= Gain 10.0dBi + 1dBi
> 5w Impedance 50Q

s |t VSWR <181

sg L Max. power 10mW
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