5336 4545 6 1) AN MRS/ S/ 3 Vol. 36, No.6
2017 412 A J. Infrared Millim. Waves December,2017

NEHS 1001 -9014(2017)06 - 0720 — 07 DOI:10. 11972/j. issn. 1001 —9014.2017. 06. 014

ETFILAE&HEMREEF SAR 221G B L &

g, HEET, gz
(1. PRGSCHERS HOBRRISE 5085 TR BE, M1l WCAR 610031
2. PRGBSI FHEBRIE F 4 B (5 BLBOR B AT TR, U Gk 610031
3. PF LT A ST TARER, IR 17 266520)

WERE T — AT U E B M0 L% Fr b R I 1E F 3£ (Synthetic Aperture Radar, SAR) # 1% B /g 77 3. %2 7 %
BINTEALEA TN - EARTYREERT, XA EANRE T A EMET — LT 4
BEAE 4 W 5 —H L — B M 7 1) E 7 I (histogram of orientated phase congruency, HOPC) , 3F AR 4 12 4% 38 £F 18] B9 Bk X
BB LT R T A AL B (B8 HOPC,). ol ek m B B B L A A L. Btk F 4 4k F A
SAR B # TR, # X% ,HOPC, e AR E N MM P AN ELA U EH 27, FEHLTRERFTLE NN
M. 4, kit T — AT HOPC, B sh By B 7 3% R4 RAEA T % 7 ki R fn & .

X 8 WA EGEE LB LA EN R M AN E

FESES P23 XEkFRIZAD: A

Automatic registration of optical and
SAR image using geometric structural properties
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Abstract: This paper proposes an automatic registration method for optical and Synthetic Aperture Radar
(SAR) images based on geometric structural properties. In the proposed method, the phase congruen-
cy feature with photometric invariance is first introduced for image feature extraction, and then both the
magnitude and orientation information of phase congruency are used to build a geometric structural fea-
ture descriptor named HOPC ( Histogram of Orientated Phase Congruency). A similarity metric named
HOPC, is defined for image matching by using the Euclidean distance of the descriptors. This similarity
metric can capture the geometric structural similarity between images, and has been tested using 4 pairs
of optical and SAR images. Experimental results show that HOPC, is robust to non-linear radiometric
differences, and outperforms the state-of-the-art similarity metrics such as correlation coefficient and
mutual information. Moreover, this paper also design an automatic registration method based on
HOPC,. Experimental results demonstrate the effectiveness and robustness of the proposed method.
Key words: image registration, phase congruency, geometric structural properties, similarity metric
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Fig.6 Optical and SAR images used in the experiments
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Table 1 Description of datasets used in the matching experiments
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Table 3 Registration accuracy

RIS P, IEHVCRL RMSE({2%)
R 1 289 279 0.77
iR 2 216 215 1.21
4 %t

H T HRBOL A A SAR AR ] 2 AR R 5R
UF2E 5 AR SCH TR AR (6] B JLATT 45 44 J& L AT 2 1R
PCHHE , SR AR, — EOPE A 53R B A0 D7 ) (5 B Sr 1 —
P 7 52 8 18] JL AT 45 #g AR R0 A DE JC I 8 —
HOPC, . a1 5 F iy 28 4 49 A LI B2 NCC MTM
A MU BEAT PR X o0 BT, 45 2R % . HOPC,, fEfS

Table 2 Description of Datasets used in the registration experiments
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