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Abstract: Optical and synthetic aperture radar (SAR) image
registration has become a research focus in the area of
their
complementarity and feature difference. Based on the

multisensory image processing for information
structural similarity between images, registration via implicit
similarity simplifies the traditional feature matching process as
a migration of the feature points and the iterative search of
This method

provides a new idea for optical and SAR image registration. As

registration parameters on a single image.

a result, the Canny operator is adopted to modify extraction
process of feature points. The joint Markov model (JMM) is
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employed to improve denoising quality of SAR image. The
search process of registration parameters is optimized with the
modified quantum particle swarm optimization (QPSO)
algorithm, and the optical and SAR image registration is
finally realized. The experiment proves that the improved
implicit similarity algorithm on optical and SAR image
registration can reach a high accuracy of pixel level or even
sub-pixel level.
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Fig.1 Registration process based on
implicit similarity
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Fig.2 Image to be registrated and its feature points as well as the reference image
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ARG S AR T T HERIOR CEHE £ 1 FEFZHERITEMIGIRIER
BT E 3 1k 1 ) , R AR B & 40 Tab.1 The comparison of denoising evaluation
FERHRRT, EEFEBRRENKED/RATR indexes by different methods
BUSEAT SAR RMUEIR IR 3 IMM R o o e U0 Giw min
G T SRR HE 1R800

JFHH SAR  94.6478 73.7309 1.6479 1.0000 1.000 0
Y{EuED 94.6480 43.8580 4.6572 0.1478 0.1428
FPENEN  88.5510 48.0170 3.4010 0.1808 0.1745
DEERRME 92.623 0 62.016 0 2.2306 0.7766 0.7795
HMT %8 91.2081 52.3811 3.0319 0.5097 0.459 4
IMM % 91.0400 51.1430 3.1688 0.4482 0.4330

BEHE QPSO Bk MR TR Hh AL B And
SEUE . O 2 FEM E, RIBRIAD R
R, BRSNS BB RSy R 5 B, Bl b
BB SSG BUER/NMNE 3 i) EBEESHER
B AR (E 4 ) R B kg4 RMSE( 4
Bi7n) » o 2 Bt R R SR Rl , BN eSS 8 S 30N
[—0.1, 0. 11, FEESHCN[—50,50], @XFFH#Hl
SE o, 73 B a1 A o FYBUE (AN 5a~5d A
c TERD d /MK 58 Se~5g IR, WA R T SSG 1E MU SUE: , # &
%ﬁﬁ:%%ﬁj&l a1=0.5 %ﬂ az =0,

F2 WMENTNRLEEHESSE

Tab.2 Basic parameters to determin

a RIREIRE G

initial ranges of particles

LAY 40
BRI E 200
(1.684 7,—0. 063 6,79.599 0,
o HMT =i FIMM 4% HRESIN —0. 030 4,1. 603 4,55.144 8)
3 ARATZMEREGR WSt RN Yo TaE SURARES YO L 5 B[ —0. 5,0. 5]
Fig.3 The comparison of denoising images TS BT E DU S B 0 5 B [ —50,50]

by different methods
xR 3 EEHENSHEASEREEETH SSG B{E

Tab.3 Final SSG values with different local ranges of rotation-scale parameters

Ja [—0.5,—0.3] [—0.3,—0.1] [—0.1,0.1] [0.1,0.3] [0. 3,0.5]
SSG {H 1. 017 1X107 1. 014 6 X107 1. 022 1X107 9. 729 8X108 8.570 3X108

F4 EEREHSBEFERBER THEESHRRE

Tab.4 RMSE values with different local ranges of rotation-scale parameters

Ja [—0.5,—0.3] [—0.3,—0.1] [—0.1,0.1] [0.1,0.3] [0. 3,0.5]
RMSE 95. 585 5 18.346 7 6.024 6 25. 005 8 51.713 5

a R SRR A b e S SRR E A c e SRR d R ar B B R e TeF MmN B HTEE A
[—0.5, —0.3] [—0.3, —0.1] [—0.1,0.1] [0.1, 0.3] [0.3, 0.5]

4 REERSVBEFARBEETIRAESREENEMIR

Fig.4 Overlay images with different local ranges of rotation-scale parameters
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Fig.5 SSG iterative curves of all particles with different parameters
FEJE7E QPSO Bk TRENLIEAT 10 IRIEILIE R, F6 MAERMRE
1%§Jaﬁﬁﬁﬁaﬂ% 5. B l%f%ﬁ[ﬁﬂ?ﬁ%%ﬁﬂ@ 6 BT, Tab.6 Position errors of registration
He [ 6a R HE A RARRRESE T LB e

e Sexe SAR X Fii Y Hili
3 SAR g B ME, B 6b HBEMEESHT, <%  sax Bl EERZ RORRZ

o W MR EE SRR S OB E A 1 (50, 222> (152, 408) 0.0381 0.066 1
2 (169, 247) (348, 445) 0.636 7 0.749 5

R5 MERAEENEELSH 3 (150, 218) (317, 4000  1.7125 1.580 3

Tab.5 Basic parameters for optimal registration 4 (28, 216) (115, 400) 0.772 9 0.830 7
MFE 500 5 (113, 248) (255, 448) 0.3717 0.3335
BRERKE 500 6 (248, 141) (485, 272) 1.335 9 0.078 7
Bk SSGfH 1. 0541107 7 (103, 144) (245, 281)  0.177 9 0.4241
BRERES S <i-0660§ ;1’4 —10-6?1866 ’5511-1%20793) , 8 (83, 178) (209, 338) 0.541 7 1.473 5
. T i 9 (129, 130> (289, 259) 0.0831 0.840 7

10 (106, 91> (253, 197 0.078 9 0.557 9

11 (84, 50) (219, 132) 0.2931 0.510 7

12 (96, 82) (237, 182) 0.1955 0.3517

13 (133, 900 (297, 195 0.918 5 1.034 3

14 (241, 170) (471, 319 1.985 7 0.405 5

15 (108, 400 (259, 115 0.2385 0.304 3

LGSR
(DFET Canny BT HOEFRMER SR, BHRE
5 SAR EEMPIRSSHRHE , tLBE (RAF B RS54
FHIE A 2 B, HF7E—E R B EA RO IS =
, 6 RE&GR RO, B UL ELAR .
Fig.6 Results of registration images (Z)E*%Q%ﬂ%ﬁﬂﬁﬁﬂ: SAR E%i’z@a B
RABATECHERS BEIEANY , 2002 SAR BRF B REMH SAR MIBE S MEFS , SABR AR BE 3 O B8 FE]
FEFCIRAFAE Y DX, 253% 15 MR AR B A R GEASKETELR, BT AR SR E.
Ve, MR BCHE AL TR 22 (R 6), BB BV (DEFRFH QPSO HHEH #, EH S5,
HER TR IR 208 1. 158 1. 5T £, Bk A UGN T J0 4663 B AR &

a FERME RS SAR BGEmM b ERHF L ER
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SAR FEGELR; UREF B =R SHD 2 /ER
PR B TR TR RN EE SRR RE
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