F12% F1H o B B £ B Vol. 12, No. 1
2007 %1 A Journal of Image and Graphics Jan. , 2007

—METHRENERBEGRSHTIE

% 1) i j‘(ﬁl)'n g—f‘j%l)

V(EEX¥HFIRA, L% 200433) P (HEA¥EBHNEREEHFHEALRE, b 200433)

H OB ANEREASRMENE RET -HETRENBBRERBEN T, BH RSB T ERS T (principal
component analysis, PCA) i % £ HiEERBHUREEERANLEARBRMARERRATHRARKE L ZHIBERGNT
SRR ERG, ULALHHBERMEAARMNHEE. TREFRVEVRUERRMERE TS HSTHRE, B
FEARNE MR THARRNSEAY RIS, TMEBFHERT ZLERKNLEERE, HEEETHA
fy HIS(hue-intensity-saturation ) A8 f & 77 1= \PCA RS 5 B AUV/NEUE #: (wavelet transform, WT) RS 51,

*@#E EfEE RN ROWVERE KROoWERE

REESHES: TPT51.1 XWARIAM: A XEHS: 1006-8961(2007)01-0135-06

A New Scheme for Fusion of Remote Sensing Images Based
on Residual Error
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Abstract For the problem of remote sensing image fusion, we propose a new scheme based on residual error in this paper.
This scheme restores the high-resolution residual errors for multispectral images by fusing the high-resolution residual error
extracted from panchromatic image and the low-resolution residual errors extracted from multispectral images based on
principal component analysis (PCA). The assessment of experimental results from subjective visual effect and objective
statistical analysis indicates that the proposed scheme has better performance in preserving the spectral characteristics of the
multispectral images, while improving the spatial resolution, than the conventional image fusion methods such as the
methods based on HIS ( hue-intensity-saturation) transform, PCA, and wavelet transform( WT).
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Fig. 1 Fusion scheme based on residual error
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Fig.2 Extraction of residual error
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Fig.3 Fusion of Landsat MS and PAN images of Chongming, Shanghai
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Tab.1 Deviation, entropy and definition of fused images at Chongming, Shanghai

i 5 B45 TH Bl E
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ZEES 39.98 35.46 35.82 5.02 4.83 4.79 5.70 4.53 4.36
E 3 Wi 44.37 39.31 39.46 5.13 5.01 5.03 12.77 10.87 10. 69
HIS 35.62 40.62 37.79 4.92 5.01 4.94 9.92 10.19 10.19
PCA 37.18 34.58 32.44 5.00 4.92 4.86 10.01 9.10 9.05
HIS + WT 41.71 38.05 38.24 5.07 5.00 5.01 10.08 9.87 9.87
PCA +WT 42,32 38.07 38.24 5.10 5.01 5.02 10. 66 9.63 9.59
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Tab.2 Distortion, departure and correlation coefficient of fused images at Chongming, Shanghai
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PCA 37.32 33.37 33.29 0.45 0.34 0.35 0.120 0. 144 0.106
HIS + WT 13.79 13.80 13.81 0.15 0.14 0.14 0.897 0.873 0.874
PCA + WT 14.93 13.36 13.33 0.16 0.13 0.13 0.881 0.881 0.3883
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Fig.4 Fusion of Landsat MS and PAN images at seaside of Jiangsu, Province
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Tab. 3 Deviation, entropy and definition of fused images at seaside of Jiangsu, Province
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