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Abstract Design of two-channels high-range-resolution pulse to pulse frequency shifting RCS outdoor measurement
radar is researched. A waveform design and a system realization method are presented. The numerical relationship between
range-profile’s distortion and frequency is analyzed. A method to calculate the target’s radial velocity by the measurement
results is discussed based on the architecture that the radar can measure the target on two different frequency band at the
same time. The target’s radial velocity effect on range profile can be corrected. The method is used to process the real

outdoor measured data. The amplitude of the target’s imaging is boosted and the major lobe of the target’s imaging become

narrower after being corrected.
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Fig.1 Two-channels radar transmitted signal waveform
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Fig.2 Two-channels radar system functional block diagram
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Tab.] Comparison between the positions of target imaging in different frequency bands

RSB (GHz) 8~8.3 11~11.3 14~143 17~17.3
~ v, =0m/s 10000 10000 10000 10000
B #RR O B (m)
v, =20 m/s 9760 9670 9580 9490
B IRE Al (m) 240 330 420 510
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Tab.2 Comparison between the features of target’s one-dimensional ori

gin-imaging and corrected-imaging

B E A R X B 8.7~9GHz Ku B 12.7~13§Hz
EEEAMEET BEMEE HEAMERT EEAMER
fir & (m) 7579.7 7628.3 7557.8 7629
R AE (dBsm) -318 -30.69 —37.59 —37.22
EM-3dB R (m) 12 0.7 0.73 0.6
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