H30% 140 e A TR Vol.30 No. 14
2022 4 7 A Optics and Precision Engineering Tul. 2022

XEHE  1004-924X(2022)14-1738-11
T8 [a] A] e 0 SAR &2 45 B 4 B9 45 4 = 46 i

Imw, BrAL IREL b wE e ET
(1. KkEEIAF B TEFR, FH K& 130022;
2.FERFR KELFHENRE WEF I, FH K& 130033)

FEE . b T ol WO SAR 4% 18] 5 A 28 1k 46 5 22 5 R SAR BE 5 Me 75 A4 5% 0, T AT 54006 16 X SAR S AR 0B A7 45 11E 5 42 B
BF e DA IE R AE S T R, S BOCECME BE TR o Xt R ), AR SO T — P i T AR A — B0 AR R AE 19 43 B Har-
ris FAAE S PR HUE B o 00, X0 A BSR4 B 4 s R, o SO T AR — B B SR, 9T 45 A e R AR il i /N HE X A
EMG P A O — Bt 200 B s d o TE M — 30vE 2R 1 Bt TSRS I T R 2R I B EE I E S
FEAE A, RVRS e 7R 8 26 1m0 B RRAE SUE D S 2 YRR A AR SCR 05 FL 0 0] DO AT SAR IEHG AR  S2 36 408 , SE L T =
TP ) B AR A AR I B30 1 15 AR SCHEE UL HEAT AT L, S 30 45 SR 2 ) 2 B 1 R 2 o IR S AR B SR 1Y 5 1) RS2 AR AT Y IR 4R
PR BT 24 5 A RO R TR AR S R A A AT IO A SAR RINR 10 T 7 45 S 26 B, D A B0 HE At = R s AA 9k 0 )
PG T 23,26 A1 35 4], ¥ MR AR 22400 AR T 12. 6% .37. 2% F140. 8% , 43 &k o $ 7+ 7 W i 5 1k kg -

X 8 AT EARSARBAL L MEEH £ 7 E R B RS — B AR SRR

FESES:TP751.1 XEkFRIZAD : A doi: 10. 37188/0OPE. 20223014. 1738

Feature point detection for optical and SAR remote sensing
images registration

WANG Lina', LIANG Huaidan', WANG Zhongshi’, XU Rui’, SHI Guangfeng'”

(1. College of Electro-Mechanical Engineering, Changchun University of Science and Technology,
Changchun 130022, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China)
* Corresponding author, E-mail: shiguangfeng@cust. edu. cn.

Abstract: The influence of SAR speckle noise makes it difficult for the existing state-of-the art algorithms
to guarantee the repeatability rate of feature points when extracting them from optical and SAR images ow -
ing to the nonlinear radiation differences between optical and SAR remote sensing images, which conse-
quently reduce the matching performance. To address the above problems, a Harris feature point extrac-
tion algorithm based on phase congruency moment feature is proposed. Firstly, blocking strategy was
used to divide the input image into several image blocks; secondly, phase congruency intermediate mo-

ments were defined; then, phase congruency multi-moment maps were calculated for each image block;
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and finally, a voting strategy was designed on the phase congruency multi-moment maps. The feature
points that appeared more than half of the time on the multi-moment image were selected as the final fea-
ture points. In this study, the simulated optical and SAR images were used as experimental data, and
three different feature point detection algorithms were selected for comparison with the proposed algo-
rithm. Experimental results showed that the proposed algorithm can overcome the influence of nonlinear
radiation differences between optical and SAR remote sensing images and the SAR speckle noise, improv-
ing the repeatability rate of feature points effectively. The registration results on the real optical and SAR
images showed that, compared with the other three algorithms, the matching points increased by 23, 26,
and 35 pairs and the root mean square error decreased by 12. 6%, 37. 2%, and 40. 8%, respectively. The
performance of registration algorithm was improved effectively.
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Fig. 6 Repeatability rate curve of feature points
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Fig. 10 Registration results of four algorithms
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