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Abstract  Image fusion on high resolution inage is one of the most important contents in remote sensing
community In this paper image fusion algoritm based on Empirical M ode decomposition (EMD ) is put
foward for the first tine Firstly intensity image is obtained by HS transfom on multi-spectral mage
Secondly high frequence component and low frequence component of high resolution mage and intensity mage
are separated with 2D EMD realized by means of row and coloum extension of 1D EMD, which are applied to
perform image fusion experiment of high resolution image At last fused intensity image is obtaned by
reconstruction with high frequence of high-resolution mage and low frequence of intensity image and HS inverse
transfom result n fused mmage

Afler presenting EMD principle multi-scale decomposition and reconstmction algoritm of 2D EMD is
defined and fusion technique scheme is advanced based on EMD. Panchromatic band and multi-spectral band3,
2, 1 of QUICKBIRD are used to assess the quality of the fusion algorithm. A fter selecting appropriate Intrinsic
Mode Function( MF) for the merger on the basis of EMD analysis on specific row ( colum ) pixel gray value
series the fusion scheme gives fused mage which is compared with generally used fusion algorithm s(W avelet
HS Brovey). The objectives of image fusion include enhancing the visiblity of the mage and improving the
spatial resolution and the spectral mfomation of the original mages For assessing quality of an image after

fusionr infomation entropy and standard deviation are applied to assess spatial details of the fused images and
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correlation coefficient bias index and warping degree for measuring distortion between the original image and

fused mage in tems of spectral nfomation For all the proposed fusion algorithm,

better results are obtained

when EMD algorithm is used to perfom the fusion experience
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Fig 3 Seven MF which are extracted from panchromatic band image and intensity inage
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Fig 4 Multi-spectral band3, 2. 1 composite image(a) and panchromatic image(h)
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(a) Standard IHS fusion algorithm; (b) BROVEY fusion algorithm; (c) wavelet transformation improved IHS fusion algorithm;

(d) EMD improved IHS fusion algorithm
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Table 1 Quantitative evaluation of distinct fusion schemes
RAEG  wmane  WSBOVE  vmemorx  PERAN
T™ Bandl 3 84 399 3. 80 277 392
1% B T™ Band2 4 65 4. 80 470 3 64 473
T™ Band3 4. 48 4 61 447 3 35 454
T™ Bandl 17. 21 20. 30 17. 24 517 18 03
bR 2 T Band2 37. 57 41 01 38 04 1L 66 38 59
T™ Band3 29. 63 32 84 29. 60 9. 04 30, 55
T™M Bandl 0 84 0 83 0 86 0 94
LB 34 T™ Band2 0 88 0 86 0 81 0. 96
T™M Band3 0 88 0 86 0 84 0 95
T™M Bandl 015 0 25 0 02 0 07
i 22 458 %L T™ Band2 0 10 0. 20 0 01 0 04
T Band3 0 11 0 20 0 01 0 04
T™M Bandl 572 6. 33 14. 73 3 46
EiilRiipes T™ Band2 1218 14. 40 33 54 7. 34
T™M Band3 972 11 03 26, 68 5 88
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