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Table 1 BRST station results inverted by four methods
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Table 2 Inversion results for different windows and step sizes
DIRS R LIPS RMSE/m FAOE R SLEEEE /A
100 10 0.591 8 0.92 1 873
100 20 0.5925 0.92 1 450
WINLSP 100 30 0.5929 0.93 1389
80 20 0.598 7 0.92 2 174
120 20 0.580 0 0.92 866
100 10 0.5227 0.94 2 065
100 20 0.5222 0.94 1 801
SG-WINLSP 100 30 0.5190 0.94 1 557
80 20 0.529 6 0.94 2 456
120 20 0.510 1 0.94 960
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volume distribution of MAYG station inversion results

(a) Valid time period,and (b) single day data
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Table 3 MAYG station results inverted by four methods
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Fig. 12 Frequency distribution of MAYG station inversion results
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Optimize GNSS-R tide level inversion via
Savitzky-Golay smoothing filtering

SUN Bo' WANG Xinzhi' CHEN Fayuan' ZHU Tingxuan' HUANG Xin'
1 School of Remote Sensing & Geomatics Engineering,Nanjing University of Information Science & Technology, Nanjing 210044 , China

Abstract Multipath frequencies need to be estimated for tide level inversion from Global Navigation Satellite Sys-
tem Reflectometry (GNSS-R) signals. However, conventional inversion methods only estimate principal frequency,
which results in low data utilization and insufficient temporal resolution of the inversion results. Here, we use the
Savitzky-Golay (SG) smoothing filtering to optimize the GNSS-R tide level inversion.First,the Lomb-Scargle Perio-
dogram (LSP) is used to extract the first four frequencies (f,—f,) of signal power,which are then inverted for their
corresponding tide level values.Then the SG smoothing filtering is used to extract the best inversion results.Finally,
the 30-day data from BRST and MAYG stations in France are used to verify the effectiveness of the approach.The
results show that, compared with LSP method, the proposed approach increases the number of daily average
inversion values by 34.3% and 19. 6% ,and reduces the maximum time interval of inversion values by 43.2% and
29. 4% ,for BRST station and MAYG station, respectively ; compared with window LSP ( WINLSP ) method, the pro-
posed approach increases the number of daily average inversion values of BRST station and MAYG station by
24.2% and 45. 9% ,decreases the maximum time interval of inversion values by 25. 4% and 28. 6% , respectively,
and reduces the RMSE by 7 ¢m for both stations.It can be concluded that this method increases the number of inver-
sion results, raises the data utilization and improves the temporal resolution of tide level inversion besides adequate
accuracy.

Key words  global navigation satellite system ( GNSS) ; reflectance measurement; smoothing filter; multi-

frequency ;tide level



