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Abstract

A static frequency-modulated continuous-wave (FMCW) radar imaging system uses different local oscillator (LO) and clock signals
owing to the spatial separation of the transmitter and receiver, resulting in asynchronization problems of various factors that can deterio-
rate the quality of radar images. In this study, we defined signal models for bistatic FMCW asynchronization factors:1) the time differ-
ence between reference signals in the transmitter and receiver, 2) LO phase noise difference, 3) pulse repetition frequency mismatch,
and 4) center frequency difference. We generated ISAR images of the point scatterer for each asynchronization factor to analyze the
influence of asynchronization through the ISAR image in terms of quality parameters.
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Resolution 261 m 0.013 m 3.16 m 0.013 m 3.16 m 0.013 m
Entropy 5.69 5.94 5.94
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Fig. 11. Result of point-scatterer ISAR image when phase
noise difference occurs (—93 dB).
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Table 4. Quality parameters of point-scatterer ISAR image
when phase noise difference occurs (—93 dB).

Range Azimuth
PSLR —13.18 dB —13.31 dB
ISLR —10.24 dB —10.15 dB
Resolution 261 m 0.013 m
Image entropy 570
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Fig. 12. Result of point-scatterer ISAR image of when
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Table 5. Quality parameters of point-scatterer ISAR image
when phase noise difference occurs (—73 dB).
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Table 6. Quality parameters of point-scatterer ISAR images when asynchronization errors owing to PRF mismatch occur.
A Tp,xtaticzl ns, A z-p,a'ynmm'uzo ns A z-p,smtic:O ns, A Z-,17,.41}7)1.4zr)1l'c'§10 ns A Tp,xtatiuzl ns, A z-p,dynamicglo ns
Range Azimuth Range Azimuth Range Azimuth
PSLR —17.19 dB —15.04 dB —13.07 dB —17.13 dB
ISLR —13.54 dB Unmeasurable —11.14 dB —9.86 dB —13.64 dB Unmeasurable
Resolution 323 m 3.16 m 0.013 m 3.09 m
Entropy 8.14 5.94 8.19
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Fig. 15. Results of ISAR images when center frequency asynchronization error occurs.
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Table 7. Quality parameters of point-scatterer ISAR images when center frequency asynchronization error occurs.
Nz 5aic=400 kHz, Af; gmanic=0 kHz Mesaic=0 KH, A gymamic <400 kHz N 5aic=400 kHz, AL gmamic <400 kHz
Range Azimuth Range Azimuth Range Azimuth
PSLR —13.38 dB —13.26 dB —14.19 dB —13.54 dB —1443 dB —13.15 dB
ISLR —10.28 dB —10.11 dB —12.29 dB —9.86 dB —12.01 dB —9.71 dB
Resolution 258 m 0.013 m 323 m 0.013 m 30l m 0.013 m
Entropy 5.69 6.02 5.93
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