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A PCA M EAE EL I T a Trous MBI R HBE T/ARBNE PCA BERIE
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50m, K &y MESSR1,MESSR2,MESSR3), FI R 5 KA & 1024 x 1024, Ef | R—HFER BN
JbARERER BQC ST LR EME . BRI A AWPCA,PCA M IHSEE4 M@ S, &
AWPCAHET, DEGFREER I E TH. RIGUX LM T A — 28 WL BERA
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Table 1 Comparison of statistical parameters for the images

£1 HEMRITSHITHL

Furiou method® Bands™ Mean® Entropy®  Unchanged percents®  Distort degree®
MESSR, £4.039 4, 102 4. 894 4. 753
AWPCA MESSR', 76. 337 4. 365 5.310 6. 210
MESSR 5 63, 937 1. 346 6.431 5.137
MESSR’, 84. 829 3.994 2. 359 13. 638
FCA MESSR"y 77,072 4. 07¢ 2,632 12. 542
MESSR'; 64,543 4. 37§ 3.178 10. 373
MESSR’, 84. 756 3. 91¢ 2.736 12,036
THS MESSE', 77.059 4,003 2.736 12.032
MESSR'; 64, 700 1. 387 2.758 12. 023
MESSR’, &4, 038 2,433 -
Source images(T MESSR', 76.338 2.811 o —
MESSR'; 53.937 Z.85] - -

UEEHL.QER ORE.OR.ORT a4k ©REBEE O2RENRERES.
WRERELEEREN T EERE NFEIRNITUEY X 3MFEHHAS THAAR
BRI ABERERE AWPCA BEHRMEABEMNESTER L. PCA BEMIHS M
EL REHAWPCAR B R A RAMREER TELZNFRLR. NYEARKE  AWPCA R
T EREBEG AN, T PCA S HS BRRIEEANBENE —EREORE. BN T
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MERBMER RERAHLAHNEERMN M EENGRBAWMERGHARHEERENSE.
MEF A2 LR, AWPCA B AE A LHRHIL PCA B M IHS HEERB L . MM
BENEREL, XIEH AWPCA BERLIEHMBEERAABERT .

3.2 ETHXRANBHEILBRSSH
AT HEREFANTEBEEROSE, RITFIAMLRYEE - WS MRS
2 2 (A= B,—B

20 2 Ay—A) 3] 20 (B,— By
F

i

B A, BEEB AMBEGHEKNKEHE.ABRREBEERNKESE, HARER®RTER
Z [ B A

ME 2 FHATLUF H  AWPCA B IR0 25 R0 FUE 18 2 o) 77 1 35 TR R B9 R DG4 , P H Gk
DR TR MM BTSRRI T AWPCA BiER G ER L PCA BEA THS
FERSEREMRITFHSES. AR 3KE,.PCA Bk IS Bk & EH S SAR B 2@y
FERIRAFAAEM I AWPCA B B4 E M5 SAR EQ A awTRN, AXBAFLRNE
AUEH,AWPCA Bl 5 E 4 E I 1HS Eif PCA HEEMB & BEE AR E T FEMR
A AR

Corr{ A/RY=

Table 2 Comparison of correlate coefficients for fused images and original images
*21 MEFERKRSREGEZMAAAXRBLE

Fused images®

MESSR1 MESSR2 MESSRY
AWI’(JA/MESSR 0. 805 0, 909 0. 939
Correlation®  PCA/MESSR 0. OR¢ 0.518 0. 755
IHS/MESSR 0. 189 . 555 0. 668

DG ER DEXER.
‘Table 3 Comparison of correlate coetficients for fused images and SAR images
#3 MEEHEGS SAR &= EAMEE R L

Correlation™

MESSR1 MESSR2  MESSR3
AWPCAJSAR 0. 448 0.4 Q. 384
Inages® PCA/SAR 0, 867 0. 752 0. 557
Tages [HS/SAR 0.775 0. 670 0. 608
MESSR/SAR 0.9003 0. 007 C. 132
CEXFEE.ORHE.
3.3 HUHMRIEE

TE.RATE LKA LA 1 ERTEREITH S MESSR B4R 204E: B 2 £ SARER;
B3RBRIVHIHS FEMABINNER B 1 RBRIAPCA MO HBAMERE H S RRITH
AWPCA R R RIS ST HE L RN TS, BMasRn s, A THE 3 AE 4.8 5
PEmBEERNEBANER P EELE L ARV LU ERW RAEESBRLRETER
—F A X SRITAES 3.1 WS 3. 2 Whp i tra RE— 3.
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Band 1=Blue, Band 2=Red. Band 3= Green”
M B 1=Blue. B B 2=Red. B 3= Green.
Fig.1 MESSR three bands composite image Fig.2 SAR image
1 MESSR <y B £ [ M2 SAR 1%

Fig. 3 THS lused image Fig.4 PCA fused image
B3 THS Bk 7o W {14 PCABE@asRE

Fig. 5 AWPCA fused image
5 AWPCA Wi 445 4

3.4 EErEILE

FXEF THS J7 80 5, AWPCA J7 1 B 150 A O S5 I 0 4 4 8 A0 4 4 1) i, 3F BBl AT /B
A e A He. ABAR AT F PCA FEUORBE AWPCA J7 iU E T /N e A/NBE A . TEA ST 35
Wl FRATULE R T 3 BB A M4 B/ B4 % 5 A BURR A FE B I b ) JF 4, (B2
33 A B 18 FF R R — A Y I OB 08 5 R e RO F R E 1) B A3 B BT R ]
K F A b I AR AWPCA B3 0 5 B 0032 55 106 0 PCA 7 ¥ B o 2 4 e (1) 46 22 6 JL
(R THS J7 3% B AR FFIE D (% 8 8) AT A0 Bl & 45 5 X s AR L RS 9. R 4 BaX AR
A3 7 HETE S B ] L 9 EE S (FE PentiumiN550,128M WAF TR L L Hife B0 .
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Table 4 Comparison of operation times for the three fusion methods
w4 A THREEREZHE
PCA THS AWPCA
Time™ 6. 53 Bx 22y
(.

4 HHRiE

BT PCA kSRR EHRE TRGERIE L, S/ B R sl A T /i K E s
15 5., B A B 0 5 R T B R B A ik —— AWPCA Bk L) PCA R THS 77
YRARE , B OF MO IR 4% TR RS 0 R R BB T R 15 B AE 5 4 B R B R T R AR R B
AT, AWPCA BhA 7 Bl 18 &0 R M 05 B R L il o e g 7R B/ 8 8 AT 15 3
B RH. BE RS EE RN S B ERGSILENTERXFHRAEARNER. R
K E J 75 T 44 68 i L) BT 5
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A New Data Fusion Algorithm for Improving Remote Sensing lmages Resolution”

CHEN Hao, YU Neng-hai. LIU Zheng-kai, ZHANG Rong
(epartment o Electronics Engineering and Information Science, University of Science and Technology of China, Hefer 230027,

China}
E-mail: ynh@uste. edu. cn

Abstract : Diata fusion has been widely applied in the remote sensing research fielc. Principal component analy-

¢is (PCA) is one of the standard methods for data fusion. In this paper, a new slgorithm adding wavclet coeffi-
cients principal component analysis (AWPCA) is preseuted, which is based on principal component analysis
(PCA) and is gotten from combining PCA and wavelet 1ransform. The experimemntal results demonstrate that the
higher quality image is obtained by AWPUA than by 1H3 and PCA mergers. AWPCA can be also applied in other
fields where the high resolution image is required.

Key words; data {usion; wavelet transform; PCA (principal component analysis); AWPCA (adding wavelet co-

efficients principal component analysis)
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