Ei ] I T Vol.48 No.1
2020 4E 1 H ACTA ELECTRONICA SINICA Jan. 2020

F TR B R FR A 25 o 2% 1 | 2
Wtk SAR E 428k

1 . =2 =3
wER EEE N K
(L. V5% T TGRSR BRI PG % 71010052, P42 35 Ko 1 F 15 £ A TRESE , BRPS 7G % 710049 ;
3. VYR T RN A R BV VS % 713300)

B E: OySBUE AL RPMCEEN LT I m PR BRI AR I T — PR T IR BB B 4 R 2% 1 1]
bR HE AL SAR B AL X B LA AL SAR PG 0 1A [, I3 20001 B, R SCT A F B i,
TR 22 00 28 XURI I A0 T IO F) RE kiR G032 TR 1900 A U 22 100 2% B BBt 2 ) 5000 0K 0 ) B AR A = BB T 24
THRCE R NRIRTE D IS B P R JR I 2 o 1R R AR AR DL . 2 T %) PauliRGB {317
R R R A R AL PR I, SR i AR AL T o SO RE fE bR K0 22 UGB 7E P IR L2l Ak SAR R B S0
SERRW IR R TS M BRCR , AR REIL T4 i A k.

KSR AL SAR ERIY2E; CRIE s BRUTEMYE; ERT

hESES:  TP753; TP183 NakbRiRE: A XERS: 03722112 (2020)01-0066-09
B FF3# URL: hitp://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2020. 01. 008

A Graph-Based Semi-Supervised PolSAR Image
Classification Method Using Deep Convolutional Neural Networks

WEI Zhi-giang' , BI Hai-xia®, LIU Xia®
(1. Xi’ an Electronic Engineering Research Institute,Xi’ an ,Shaanxi 710100, China ;
2. School of Electronic and Information Engineering ,Xi’ an Jiaotong University,Xi’ an ,Shaanxi 710049 , China ;
3. Department of Applied Mathematics ,Xi’ an University of Technology,Xi’ an ,Shaanxi 713300, China)

Abstract: To realize high quality image classification with few labeled data,a graph-based semi-supervised PolISAR
image classification method using deep neural networks is proposed in this paper. The PolSAR image is modeled as a graph,
based on which we design an energy function which incorporates a semi-supervision term,a convolutional neural network
(CNN) term and a pairwise smoothness term. CNN is responsible for extracting discriminative polarimetric features. The
semi-supervision term enforces that class information of labeled pixels keep fixed during the classification. The pairwise
smoothness term enforces class label smoothness. Started from an initialized class label map generated using superpixel seg-
mentation of polarimetric PauliRGB image, the proposed method iteratively optimizes the energy function until the model
converges. Experimental results conducted on two benchmark PolSAR images show that our approach effectively improves
the classification accuracy with limited numbers of labeled pixels.
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