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Abstract Multi-sensor image registration is important for the spatial data processing, which especially faces the isomerism
problems. In multi-modal image registration, the parameters of the transformation between the two images could be
estimated by the corresponding pairs of control points. Facing with the difficulties of multi-modal images, this registration
algorithm adopts the vision characters and multi-resolution based feature matching to carry out the new coarse-to-fine
registration. It is composed of two steps. The first step is to set up wavelet-based image pyramid to decompose images into
extract base contours and detail contours. In this step, an extended contour searching algorithm is developed to settle the
image noises. The second step is to design a minimum distance classification based multi-resolution shape matching
algorithm on the Fourier curvature representation of the chain code contour.” Transformation parameters are estimated based
on the final matched control-point pairs which are the centers of gravity of the closed contours. The multi-sensor Landsat
TM imagery and infrared imagery have been used as experimental data to compare the algorithm with the classical contour-
based registration. Experimental results show that this registration is superior to the classical ones.

Keywords image registration, shape feature, feature matching, multi-resolution representation

1 35

i1

HAREREREFEANZHEFELEFL KA
BB E AR RESRS, AR, URE
¥RGABE" %, SPHLRABAR, B4 8
HEBLBTHEE ¥ =BT R E G A8,
BIEEH AR Aok 0 78 B B I (gt AT Y 1%

BHEGEEXFUTRA: (D) MISFERRRE,
SHEGMAA EEFRR; (2) ARRHEHILEE
HERIBRERRE; ) NEEBRERIANERE
BRGHER B AR, b & B4 & #HFE HiRg
RERTREFARS  REHMA—FR, £
B BRI —— Xt
HEWERREERETER=ZREK . (DHET
ERBRERMMEERRE, XXTEFERH

ELTH :EK 86371 H (2003AA131032-2) ; B & B RAHE & W H (60272031)

W E #:2004-11-15 ; 3¢ [6] B 5§ :2005-01-28

E—EEWA RUHO972~ ), B, W, ANWLRFEHENEMBEHRE. FRAE NS EENE WBELR LRI EA

T& 88 .GIS, E-mail:zmyuan@ cs. zju. edu. cn



768 o EE R EEER

#1008

RAFHEARYEGEE™ . Q) EFERENE
HE , LCAHE B R AT 8 B R e e 5 B X AR A A
REFBEIRBMCE, XXEEFEEST
FIRPE S A B, 0 F R R E R EE SR
GIEFREMERRAE" " XXWEF LY
SR BB B R BRA AT, R 5 IR R AE Z (] B9
PRk RB B E R M KA, XA AEHETT ¥E A
T RV A0 S G VR 4 A e, {EL A AR KR B B OB T I
BRI NFBERBREEAE, BATHRE —
BRI RTATRI T H . D IGAR Y — b TR BEAFAE A
EHPRERRCENZERBERRETE AT
LR E R ERBCHE

2 ETHRMIMEGER

AT BB AN E AR, R B B R 2 8] i A
%, EXRLSEERBSHEGRS, AN EY
BE B AR F ik K/ R iR 835 F R 57 5T, B AR] X
AR B 8 B R 2 (8] B9 A8 e R 1 W ik AR e,
FEAMEER B AR SN BT RAR BLT
PR ERENER *B‘J,ﬁ(x,,y,)%ﬁjﬁlé
RG89 5 (m,,)

x] =sR[x1]+D
Y2 Y1

[ cos(a)

sin(a) 11 %, d,
cos(a)”y11+ [dy] )
He, (2,,00)", (%,5,) " 4351 A 5 R R ZE B 4R
FHNE, s AEBER, « IEEAE,D = (4,,
d,)" AFBI KD, MEEEDBNKE A EREP
#3D HREGATRSAENEL, HERREN
EBRUERINR - FHSRENSEER, FHR®R
BB PLBIE & oh YR Z 1] B AR XS BE B 5 2 N R
BN MBREHREHNEELFREL, BREEHR
BERBRE 84 B8 ,m, (k=0,,7)

o LR

MGMB%1

- sin(a)

101 5 BE I A4 B4 o 4 B T X L KRR A X
851 lowyu ], Doy BT RURE A B2 28
KPS 3 BRI TR R AE 0 RPAE T Be 4t
R ZHERTEEREN ETZ0HRNERE

HEo PR EBLIEARIE , 18 AT AT RCHER AR AT,
MBEEREERAMEDA 2R BB TTE;
X R ) £ £ B AS BRI E W OR R B T RRBIE
MICE TS, A, ETRRFENEEENS L
DHRBMELRAR. F 1 PREIET/NEOE
BREeEFE KFERERIBAREEERRNER
MEARFTRENEGR, ERRSBRTHTEER
REIREGSE 2 P RERREEKERM ,LHR
B 6 24y B R IG B , B 5 W0 58 18 05 s AT B AR T HE

FELLSCRR (1 AR B E TR R EGREER
B, TEHRBRERNER, FETRERELRE
REEHRE. B, ZXEEERDEEREE
B BRI EHARBOEARSERURR
FHBHENRAE R, RFHEA LG BT (R
HERFETF)RBRARSHRTEANETER
B, BRI R RRE T BBRERR L HR
THREEFRE. ¥ TRRAMASRE EHET
BEHTHRAZ S HEPRBECER X, BRI
AN B AR B o B % B, I B T B9 AR O A HE K
EHA, REREEHASES, ERARDZFRET
BERBSH, 23 - BERENERERKE, B
B )a e B & IR BEMA 1 iR,

M%f M| |EFLoG EZ L
wme > mEe > R L R
o9 | | ww TR ’l

RMSE
L e P B

B ret

——p
SRER

A

x EREE
BREH >
5ER#

[

]
A1 ETHREFENSERFEREAERE

Fig.1 Multi sensor image registration
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