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Abstract

An airborne radar is an essential aviation electronic system for the aircraft to perform various civil and/or military
missions in all weather environments. This paper presents the design, development, and test results of the multi-mode
X-band pulsed Doppler radar system test model for helicopter-borne flight test. This radar system consists of 4
LRUs(Line-Replacement Unit), which include antenna unit, transmitter and receiver unit, radar signal & data processing
unit and display Unit. The developed core technologies include the planar array antenna, TWTA transmitter, coherent
I/Q detector, digital pulse compression, MTI, DSP based Doppler FFT filter, adaptive CFAR, moving clutter compen-
sation, platform motion stabilizer, and tracking capability. The design performance of the developed radar system is
verified through various ground fixed and moving vehicle test as well as helicopter-bome field tests including MTD
(Moving Target Detector) capability for the Doppler compensation due to the moving platform motion.
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Fig. 1. The ground clutter geometry of airborne radar.
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Table 1. Airborne radar system parameter.
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Table 2. Antenna parameter and test result.
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Fig. 15. Installation for radar field test.
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Fig. 16. Ground test site with moving van radar.
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Fig. 17. Test target signal for medium mode.
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Fig. 18. Radar clutter map around test site.
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J8 19, 337 3 N (Raw Signal+Noise)
Fig. 19. Moving target signal before processing.
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Fig. 20. Moving target after pulse compression.
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Fig. 21. Moving target after MTD & CFAR.

MTD Detection (fd=1250Hz => &5 F 70km/h)
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Fig. 22. Doppler detection of moving target.
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Fig. 23. Range resolution(10 m) measurement.
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Fig. 24. Range resolution(25 m) measurement.
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Fig. 25. Ground clutter vs. depression angle.

ek

R R
e ™.
'@b st
B \\

\Mw\

ki
Eéﬁ»wdth'm:&

B B ,/
/(./
ag‘ﬂ
. 1V |3 N -
Jtdthn
8 26, geig olF F3 A3 A=

Fig. 26. Driving path for moving radar test.
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Fig. 28. Doppler spectrum after MTD processing.
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d8 29. 7] gA) W A g
Fig. 29. Radar flight test platform.
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Fig. 30. Helicopter installation for radar test,
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Fig. 31. Doppler variation with azimuth scan.
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Fig. 32. Doppler variation with elevation scan.
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d8 33, &3 &= dsl] e 2"9EY W3l
Fig. 33. Doppler spectral variation with velocity.
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Fig. 34. Comparison of moving clutter doppler spec-

trum measurement with simulation.
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