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Abstract: Synthetic aperture radar (SAR) has a high application potential in cloudy and rainy areas of South China
for its ability of obtaining remote sensing images in all-weather and all-time. In this study, Jianhu County of Yancheng City
in Jiangsu province was taken as the research area, the long-time series Sentinel-1A images collected during the local rice
growth cycle were selected as the data source. According to the spectral differential transformation analysis approach, a
method of radar differential transformation was proposed. Through first-order and second-order differential transformation
processings of SAR images of long-time series, time periods with obviously different backscattering coefficients between rice

and other ground objects were selected. Then support vector machine (SVM) model was used for classification to obtain

rice  information.  Compared  with  the  threshold
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extraction area was 525.32 km*, and the relative error was 11. 58%. It can be concluded that the accuracy of rice area ex-

traction can be further improved by classification of time series SAR data treated by differential transform combined with

SVM model, which can provide a new idea for crop identification.
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Table 1 Image information from Sentinel-1A

1 MRXMEALE
Fig.1 Geographic location of the study area
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Fig.2 Technical flow chart for rice information extraction
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Fig.3 Scatter distribution of backscattering coefficient of multi-temporal ground objects
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Table 2 Precision statistics of rice area based on threshold classification

4% H B (%) Kappa %% FAXTIR2E (%) FI11{8
(JA-H) vV VH vV VH vV VH vV VH
07-16 45.18 44.11 0.294 4 0.268 7 -57.33 -59.84 03124 0.285 5
07-28 42.57 48.12 0.2358 0.304 6 -61.65 -52.17 0.2513 0.324 6
08-09 44.69 41.22 0.271 4 0.216 8 -59.24 -63.27 0.289 4 0.230 8
08-21 57.49 61.36 0.369 7 0.401 2 —42.13 -35.44 0.395 4 0.438 9
09-02 60.24 61.24 0.387 7 0.398 4 -39.77 -36.33 0.416 6 0.435 4
09-14 64.28 64.97 0.414 1 0.417 4 -57.88 -56.75 0.427 4 0.442 2
07-16-09-14 73.12 78.76 0.5177 0.569 8 —47.14 -38.28 0.536 8 0.659 5
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Fig.5 VV, VH polarization metric differential transformation curves
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Table 3 Precision statistics of rice area based on first-order differential transform

1% 0 1 PRSP (%) Kappa 2254 FIXFIRZE (%) FIH
(H-H) Vv VH Vv VH vV VH vV VH
07-16 62.45 65.75 0.302 5 0.381 4 -75.27 ~70.14 0.380 4 0.4117
07-28 70.54 72.25 0.462 4 05128 -62.87 -58.47 04529 0.498 7
08-09 75.33 77.28 0.551 6 0.588 4 -50.55 —45.24 0.5014 0.587 3
08-21 77.15 81.68 0.586 9 0.687 7 -46.23 -35.24 0.580 1 0.700 8
09-02 65.28 69.47 0.3745 0.434 1 -71.25 -65.23 0.398 5 0.439 6
09-14 69.24 72.36 0.4258 0.502 8 -66.54 -58.14 0.431 1 0.496 3
07-16-09-14 82.13 86.35 0.695 8 0.798 4 33.12 21.15 0.711 2 0.788 4
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Table 4 Precision statistics of rice area based on second-order differential transform

5% H ) B EE (%) Kappa 254 AXFIRZE (%) FI1&
(A-H) vV VH vV VH vV VH vV VH
07-16 63.18 64.55 0.341 2 0.365 1 -72.14 ~73.95 0.407 1 0.401 5
07-28 74.32 75.94 0.541 1 0.560 9 -52.11 —47.38 0.529 1 05722
08-09 78.21 79.86 0.608 4 0.635 4 —41.54 ~38.00 0.642 8 0.675 5
08-21 71.22 73.15 0.495 9 0.531 2 ~60.11 -53.44 0.487 7 0.511 2
09-02 78.66 80.12 0.6159 0.654 7 -39.77 ~36.33 0.671 1 0.694 9
09-14 68.49 69.54 0.414 1 0.435 1 ~67.88 ~64.75 0.427 4 0.442 2
07-16-09-14 86.21 89.88 0.791 9 0.841 2 20.81 11.58 0.796 8 0.879 5

VV 5 VH A,

BEAHIY VV AR Ak 53 25 25 SR R BB AH 1 1 Ak o3 2 25
B, O A ORS B SR AR T — W o AR B
JE , AT VH Ak 0 B 0 A8 i 14 435 FKS i
e, MAORS BE Sl 89. 88% , Kappa R %°40.841 2,
FI1{H°50.879 5,51 45 R0 B, AR 47 1w 2 7 /KA
TR T R A A R 1 K
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Fig.6 Results of support vector machine (SVM) model classi- HHL ‘Fglﬂz':ilg

fication of synthetic aperture radar (SAR) images ( 1 ) f/tHTJ' I‘ETJ r?ﬁﬂ SAR & 'f%ﬁlé I @% i % i) % 1@ 5%
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