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Using a Dual-polarimetric SAR Image
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ABSTRACT

Dual-polarimetric SAR (Synthetic Aperture Radar) was used for estimating abandoned rice paddies. First, ground
validation data was prepared based on the data reported in a previous study and a google earth image. Second, a dual-
polarimetric SAR image taken just after water filling in rice paddies was prepared and the lexicographic covariance matrix
was calculated in each pixel from the scattering elements of the SAR image. Third, classification of three categories (rice
paddies, abandoned rice paddies, residential area) was conducted to the image based on each element of the covariance
matrix. For the comparison of the classification, the classification was also conducted using other two satellite images,
i.e. the ones of AVNIR-2 and single-polarimetric SAR. As a result, overall accuracy and kappa were 55%, 63% and 22%
and 0.32, 0.48, —0.04 for dual-polarimetric SAR, AVNIR-2, and single-polarimetric SAR images, respectively. In the dual
polarimetric SAR image, abandoned rice paddies were overestimated, while rice paddies were underestimated.
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Fig. 1.

Satellite images for estimating abandoned rice paddies.
(a) A Google earth image (b) An image derived from the

lexicographic  covariance matrix of dual-polarimetric
PALSAR image (Red: <SySyy™> Green: <SySy*> +
<SS > —2<8,45,, >, Blue: <SS, >) (c) An
AVNIR-2 image, (Red: 0.61~0.69 uym, Green: 0.52~
0.60 um, Blue: 0.42~0.50 um) (d) A single polarimetric
PALSAR image (HH mode Backscattering image).

A% SAR @ 43 #EAE & (Fig. 2(b)) 122wVl 3
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% i FHIC & o T UA (User’s accuracy) 1& 40% & 72 >
7o H EBEOPHEREELO KT OFBICE TN
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]
o

Rice paddy [i Abandoned rice paddy [l Residentialarea [l Forest (masked)

Fig. 2. Results of three category classification. (a) A validation data
and results of (b) a dual-polarimetric PALSAR image, (c)
AVNIR-2 image and (d) single polarimetric PALSAR image.

Table 1 An error matrix for classification results in each satellite image. UA: User’s Accuracy, PA: Producer’s Accuracy, OA: Overall

Accuracy, K: kappa coefficient.

PALSAR PALSAR
AVNIR-2
Dual Polarimetry Single Polarimetry
UA PA OA K UA PA OA K UA PA OA K
Abandoned rice paddy 40% 87% 79% 83% 28% 36%
Rice paddy 90% 47% 97% 37% 56% 7%
Residential area 69% 29% 41% 98% 15% 40%
55% 0.32 63% 0.48 22% -0.04
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