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ABSTRACT A solid surface frequency modulated continuous wave ( FMCW) radar signal model was built to solve the range ambigu—
ity problem of wideband and low signal-to-noise ratio ( SNR) FMCW signal under severe measurement conditions. Based on prior in—
formation a distance inversion method was proposed which contained signal pretreatment band intercepting and energy weighting.

Actual data processing results show that the SNR of the frequency spectrum rises from —5. 55 to 8. 32 dB after pretreatment. The index
of similarity of the stock level shape increases from 0. 46 to 0. 71 and 0. 79 by band envelope interception and least squares intercep—
tion respectively.
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Fig.4 Original spectra of three models: (a) Model A; (b) Model B; (¢) Model C
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Fig.5 Spectra after signal pretreatment: (a) Model A; (b) Model B; (¢) Model C
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Table 1 Incident angle and SNR of signals CZT
/(°) /dB /dB 7 .
A 62 ~7.4035 3.6371 0.0916 0. 0183.
B 39 -4.9204 12. 3996
C 9 ~3.4556 7.2781 . A 8
6 2
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2
o o
56° ~60 ) Table 2 Central distance contrast of different methods m
) FFT
-5.5544 dB
8.3238 dB. A 7.0704 6.9882 6.9792 7.01
B 11. 1904 11.2105 11.2790 11.45
C 9.1317 9.0579 9.0519 8.67
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Fig.6 SNR comparison before and after pretreating 9
60
7 CZT . (a) A; (b) B; (c) C

Fig.7 CZT spectrum contrast: (a) Model A; (b) Model B; (¢) Model C
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Fig.8 Distance contrast of different inversion methods: (a) FFT weighted method; ('b) band envelope interception method; ( c) least squares inter—

ception method
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Fig.9 Contrast between stock levels calculated by the distance in—

version method and actual data
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Table 3  Average error and index of similarity of the stock level

FFT 0. 0964 0. 4643
0. 1160 0.7110
0. 1205 0.7919

FFT

53.13% 70.56% .
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