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A Novel Image Registration Method for Optical
and SAR Satellite Images Based on Artificial
Immunity Algorithm
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Abstract: A novel registration method for optical and
Synthetic Apperture Radar (SAR) satellite images based on
artificial immunity algorithm (ATA) was proposed. By taking
into account of the sufficient spectral information from optical
satellite image, areal features were extracted from optical
image based on the image classification strategy. Then the
affine transformation with initial transformation parameters
was adopted to obtain the new coordinates of features
according to the location of features in optical image. Finally,
the transformation parameters were optimized based on AIA
by using the homogeneity of corresponding areas in SAR
image, which were determined by the new coordinates of

areal features, as the criterion of the transformation
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parameters. WorldView-2 and RadarSat-2 images were used to
verify the effect of the proposed image registration method for
optical and SAR satellite images. It is proved that the RMSE

of image registration is less than 2 pixels.
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Fig.1 Optimization of registration parameters
based on AIA

2.1 VREAESBHER

R T ERR S B BRI S BN A, =5
AR SCE FE e R BCHE T, FTE i B 07 5
RIS H G B e R B3 9 16 B
e PR RN RIS S 2R 5 R LS B0 AR BLHES M
BB, LIZBUETEE A 2B YL B N 44
IRECHES R EUOTIEANT

n=n+%-mmnw

BIAFRRESY |

Toax — Tin)

tZ=1,2,3,-,ND 2
:—‘X;EP:Ti:[kzi ’kﬂ' s Wi 3 Ao adﬁ]’ﬂﬂ% i ZEZEY’EZ‘#C,
Tmax: [kz’maxﬂ kymax’ Wrmax 9 Wymax » damax? dymax]’ Tmin =

I:kxmin’kymin’a)zmin’wymin9dxmin’dymm:| ﬁ}jEJ'UXT}J‘G/I\ﬁB
HESEIBUE R I K&/ ME. To = Tm+ * (Trax

—T,m-n>,%mrﬁﬁﬁﬂﬁﬁﬁlwmqﬂﬁwm,1)5@
AR M CO, 1D B 387 40 A5 I REATLER.
2.2 HiEREESEITE

R4 [ b (X P R AR LA R S AR LR i B
L FIH SAR R F ARG X M IR He B 5
BIRPERRR R RO DR IR ST A I X
SAR SR X I A T BN AN 560 B S BB 5 LR 3%
FE, AT SRR ES SIS W% T 7
TR BRI BN B 4 ] Btk R AR AN X B 7
K BB AEXE R, SR B TR TSR AT

Hrh: fﬁ@ﬂfﬁﬁﬁﬂﬁ%ﬁﬂﬁ,mﬁ 2 AL NS
A8 5 ps D O BERY TR ARAL 5 5, S0« DTEPRIX
BT B mean (1) G2 R2AR B4« A THER X8R
L5 AR BRIEI S WL SAR S5 X I8 o i 414
2.3 BEESHMEENER

N T PRAIEECHES B T 4R, Se R SRR EE 1Y
AT A S BT R T » HEHESH
SRS PR BT k. T BV S RO SR LA
N; Wy He MBI € , N RN T .

N = int= ) )

KA N NS | HECHES RO e AL s 7 o8 AT BT
RIS AT HESN T 55 N w0 46 BLHES BUB
B intO 2% MY & A RN I BB 75 8 8 F
B0 AT IR TR A RN

R T N A B T L A S HE S B, X T R

G A HENES B ST R R BR T RRMNT
T, = T"— N(O,l) . eXp(_ f) . (Tmax - Tmin)

(3
AT R T 435 7E R ECHES B £ B
ZHCT X RLIRFIEE s NCO, D AR (0, D E 4
2.4 EESHHBRMIERE
R K RIS 7 150 B HE S B AT
EDTE’B{E%’%&E‘J 6 47 1] ] K (R J7 vk
FIREIT T ELES B p I, NP
T%%%ﬂﬁﬁ%%ﬁ’ﬂ ke AN TEHE 2 B0 OB BT RE. T
REDLA R d BT IS WS4, 57 RS M BCHES B
— R BRI R L HES R, AT — WL,
HEFRMEEIRE.

3 X

PRV 78 M3 IX 2010 4E 8 H B WorldView-
2 TE 2 m P800 8 BB £61% 4 M RadarSat-
2 TLR 4. 745 m S} PRRH BARRAL SAR SR FEATIC HE
L, TR R %mEZEM‘TﬁEﬁ¢E%R 2L
AV S DX TR H 4 3o B Y2 R AR Kk AR, R
IV FH AR X B A S 062 AR b R i 38 I RpAIE L i
W UK 3 Frw.



EioM

EEE & AT AT BRSNS SAR R ARRET 1591

2 WorldView-2 8{%%1 RadarSat-2 #1&
Fig.2 WorldView-2 image and RadarSat-2 image
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Fig.3 The flowchart of registration method for
optical image and SAR image
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Fig.4 The results of image preprocessing
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Fig.5 Corresponding points for accuracy assessment of registration results using
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optical image and SAR image with same resolution
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Tab.1 The registration errors for images with the

same resolution (unit: pixel)
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Fig.6 Corresponding points for accuracy assessment of
registration results using optical image and SAR

image with same resolution
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Tab.2 The registration errors for images with

different resolutions(unit: pixel)
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