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Fig.3 The accuracy comparisons of SL-ICA’s
decomposition results and PCA’s decomposition results
(a) The proportion of our method’s decomposition
result and primitive terrain feature;
(b) The proportion of PCA’s decomposition result

and primitive terrain
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Table 1 The accuracy indexes of SL-ICA’s

decomposition results and PCA’s decomposition results

RMSE, RMSE, RMSE, SE, SE, SE,

SL-ICA 0.118 0.112  0.986  0.024 0.023 0.012
PCA 0.221 0.213  0.698 0.044 0.043 0.019
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FhAEAR, 8 4 25 T ERIEARAY LA, B 4(a)



B E R AF LT SL-ICA T SAR BRI & 405 221
& RMSE, ,RMSE, ,RMSE, 45 4%:, K 4(b) K SE,, SE, ,SE, 14
0251 = sL1cA 0.05[ 3 sL-1cA
COPCA - 0.045F CIPCA
0201 0.041
0.0351
0.151 0.031
0.0251
0.10 0.021
0.015F
0.05 0.01r
0.005F
0 | In L | In| | 0 | In 1 in 1 Ll
RMSE, RMSE, RMSE,; SE, SE, SE,
(a) (b)
Bl 4 SL-ICA Fll PCA 4 fif 25 J (1 48 b1 Lb 55 &
(a) SL-ICA FiI PCA S5k ff 45 R i 45 J7 R 1% 252 RMSE Y L ; (b) SL-ICA Fll PCA S 3 fi 45 A1 R 4815 25 SE Y L #%
Fig.4 The accuracy comparison of SL-ICA’s decomposition results and PCA’s decomposition results
(a)the accuracy comparison of SL-ICA’s RMSE and PCA; (b)the accuracy comparison of SL-ICA’s SE and PCA
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Fig.5 The comparisons of decomposition results of SL-ICA and PCA

(a) VV polarimetric method image; (b) VH polarimetric method image; (c) the decomposition results of SL-ICA . trees/ roads; (d) the
decomposition results of SL-ICA ; buildings;(e) the decomposition results of PCA: trees/ roads; (f) the decomposition results of PCA; buildings
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Decomposition of SAR images’ mixed
pixels based on supervised learning ICA algorithm

CAO Heng-zhi, YU Xian-chuan, ZHANG Li-bao

College of Information Science and Technology, Beijing Normal University, Beijing 100875, China

Abstract: For resolving the problem that there are lots of mixed pixels in the Synthetic Aperture Radar ( SAR) images, against the
flaw that the traditional Independent Component Analysis (ICA) can not solve the decomposition of mixed pixels effectively, we
propose a new algorithm; Supervised Learning ICA algorithm ( SL-ICA ). Adding supervised learning restrictive conditions to the
negentropy objective function, we implement negentropy and restrictive conditions in a unified objective function, which minimizes
the error while maximizing the negentropy. At the same time, we optimize the objective function using a new dual-gradient descent
algorithm iteratively, which accelerates the computing speed. By testing SL-ICA and Principal Component Analysis (PCA). on
artificial simulated SAR images and ENVISAT- ASAR ( Advanced Synthetic Aperture Radar) images of Beijing, the results show
that SL-ICA can get more precise results than the PCA.

Key words: Synthetic Aperture Radar ( SAR), decomposition of mixed pixels, Independent Component Analysis (ICA),
remote sensing image, Principal Component Analysis (PCA)





