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A Study on Beam Pattern Characteristic Measurements with Sun Noise on
Active Phased Array Radars
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Abstract

A beam pattern of a radar is measured at a specific facility such as an anechoic chamber, and it is difficult and expensive to move
a physically large radar from an operating environment to the facility. If a radar can measure beam pattern characteristics with landmark
or celestial bodies in an operating environment, it can provide a cost effective maintenance. Sun is a celestial body which exists in
an operating environment, and sun noise is easy to monitor automatically. However, interferences interfere with the automatic detection
of noise. Therefore, in this study, we implemented and tested an automatic sun noise monitoring method and an effective interference
suppression method in a radar operating environment.
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Fig. 1. System noise model.
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Table 1. Radar system properties.

Item Properties

Elevation: Linear active phased array

B teeri . . .
cam steering type Azimuth: Mechanical rotating

Beam type Pencil beam
Antenna gain > 00 dB
Beam width less than 0.0 degrees
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Fig. 2. Concept of sun noise measurement.
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Fig. 3. Block diagram of measurement system.
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Fig. 4. Structure of received signal.
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Fig. 5. Received noise power histogram.
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Fig. 6. Received noise power vs azimuth.
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Fig. 7. Noise occurrence count vs azimuth.
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Fig. 8. Noise power around sun position.
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Table 2. Beam characteristic measurement result.

Number | Weather | Max. power (dB) Mlmlzzl;gtif)erence

1 Sunny 56.97 0.012

2 Sunny 57.01 0.039

3 Sunny 56.52 —0.026

4 Rainy 55.69 —0.013

5 Rainy 55.43 —0.029
Mean 56.32 —0.0034
Standard deviation 0.729 0.029
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