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Fig.1 Flow Chart of the Proposed Method
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Tab.1 Polarimetric Decompositions and Polarimetric Channels
1 Barnesl Barnesl T11.Barnesl T22,Barnesl T33
2 Barnes2 Barnes2 T11,Barnes2 T22,Barnes2 T33
3 Cloude Cloude T11,Cloude T22.Cloude T33,Alpha,Anisotropy.Entropy,L1,12.L3
4 T11,T12 imag.T12 real,T13 imag.,T13 real,T22,T23 imag,T23 real,T33
5 Huynen Huynen T11,Huynen T22,Huynen T33
6 Freeman Freeman Dbl,Freeman Odd,Freeman Vol
7 Freeman2 Freeman2 Ground,Freeman2 Vol
8 Holm1 Holml T11,Holml T22,Holml T33
9 Holm?2 Holm2 T11.Holm2 T22.Holm2 T33
10 Krogager Krogager Kd,Krogager Kh,Krogager Ks
11 Neumann Neumann delta mod,Neumann delta pha,Neumann psi,Neumann tau
12 Span
TSVM alpha s, TSVM alpha s1,TSVM alpha s2,TSVM alpha s3.,TSVM phi s, TSVM
13 Touzi phi s1, TSVM phi s2,TSVM phi s3,TSVM psi, TSVM psil, TSVM psi2, TSVM
psi3 .\ TSVM tau m,TSVM tau ml.,TSVM tau m2,TSVM tau m3
14 VanZyl VanZyl3 Dbl,VanZyl3 Odd,VanZyl3 Vol
15 Yamaguchi3 Yamaguchi3 Dbl, Yamaguchi3 Odd,Yamaguchi3 Vol
16 Yamaguchi4 Yamaguchi4 Dbl, Yamaguchi4 Hlx,Yamaguchi4 Odd,Yamaguchi4 Vol
1.2 sy (xsy) s fay
Pauli , Lol (xsy) .
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Fig. 3 Original Gradient Image and Result Image of
the Proposed Method
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Tab. 2 Rules of the Classification Based on Decision Tree C5. 0
1. if L1<C4. 280 and Entropy<<92. 005 then class=="
1. if L1 > 4. 280 and Yamaguchi4 Vol<C221. 446 and TSVM psi<C158. 573 and TSVM psi2 > 134. 200 and
TSVM psi > 109. 753 and Neumann tau > 197. 226 then class==" .
1. if L1<C4. 280 and Entropy > 92. 005 and TSVM alpha s <{116. 402 then class=="
1. if L1<C4. 280 and Entropy > 92. 005 and TSVM alpha s > 116. 402 then class= =
: if L1 > 4. 280 and Yamaguchi4 Vol<<221. 446 and TSVM psi <<158. 573 and TSVM psi2 < 134. 200 and Free-
man Dbl < 62. 205 and Barnes2 T33 > 194. 849 then class=
2 eeenns
1. if L1 > 4. 280 and Yamaguchi4 Vol > 221. 446 and Holml T11 > 195. 644 then class==
1. if L1 > 4. 280 and Yamaguchi4 Vol << 221. 446 and TSVM psi << 158. 573 and TSVM psi2 << 134. 200 and
Freeman Dbl <C 62. 205 and Barnes2 T33 <C 194. 849 then class= =" ’
1.if L1 > 4.280 and Yamaguchi4 Vol < 221. 446 and TSVM ps1 < 158.573 and TSVM psi2 > 134. 200 and
TSVM psi > 109. 753 and Neumann tau << 197. 226 then class=
1. if L1 > 4.280 and Yamaguchid Vol << 221. 446 and TSVM psi > 158. 573 then class==
1. if L1 > 4. 280 and Yamaguchi4 Vol << 221. 446 and TSVM psi << 158. 573 and TSVM psi2 << 134. 200 and
Freeman Dbl > 62. 205 then class=="
1: if L1 > 4.280 and Yamaguchi4 Vol > 221. 446 and Holml T11 <C 195. 644 then class= ="
b
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Tab. 3 Classification Accuracy of Four Methods
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A Supervised Classification Method of Polarimetric Sythetic Aperture
Radar Data Using Watershed Segmentation and Decision Tree CS. 0

ZHANG Jianging ' DUAN Yan '

1 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

Abstract: A supervised classification method of polarimetric sythetic aperture radar (PoSAR) data u-
sing watershed segmentation and Decision Tree C5. 0 with many polarimetric channels is proposed.
First, the PolSAR data was filtered using the 5X5 refined Lee PolSAR speckle filter, and then a Pauli
RGB color image and many polarimetric channels were obtained using various algorithms. Then, wa-
tershed segmentation on gradient map was made for a homogeneous area and the features of every area
were worked out. At last, Decision tree C5.0 was used to deal with the data. The result shows that
this method performs better than methods based on pixels, and the classification accuracy is improved
with the quantity of polarimetric characteristic increase.

Key words: Lee polarimetric refined filter; Pauli decomposition; polarimetric decomposition; water-

shed segmentation; Decision Tree C5.0

First author: ZHANG Jianqging, professor. His research fields include photogrammetry, remote sensing and computer vision.

E-mail: jgzhang(@supresoft. com. cn

Foundation support: The National Program on Key Basic Research Project of China (973 Program), No. 2012CB719904.



