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Fusion of Multispectral and Panchromatic Images Based
on Biorthogonal Multiwavelet Transform

HONG Ri-chang, WU Xiu-qing, YUAN Xun
( Department of Electronics Engineering and Information Science, University of Science and Technology of China, Hefei 230027)

Abstract In order to solve the problem of spectral distortion existed in the panchromatic and multispectral images fusion
algorithm, a novel algorithm based on the biorthogonal multiwavelet transform and the method of combination of average and
selection is presented. First it decomposes the intensity components which obtained by IHS transform of the registered
multispectral image and biorthogonal multi-wavelet transform of the panchromatic image. Then the method of combination of
average and selection and the local variance rule is separately adopted to obtain new high frequency and low frequency
coefficients to enhance the edge information of fused images. Finally these images are reconstructed with composite wavelet
coefficients and by performing the inverse IHS transform. The experimental results show that this algorithm can improve the
spatial resolution of multispectral image while reducing spectral distortion and still maintaining its edge detail.
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Fig.1 The scaling function of biorthogonal
multi-wavelet( GHM basis)
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Fig.2 Multi-wavelet decomposition on level 1

DCE IXUE R B /N E R B9, I%E B 3k H,L,
NFRFRE R @, (¢) g, (¢) X B ) {5538 38 37 2%

TEIK 5 1B AT UE U, SRR RN B R R W, (2) g, (1)
XERL IR B IR B AR TE I B 1 AT IR R Bl T
Bk, ERBERN, WS HIFEM &,(0)f ¥, ()5t
BIRUE B S E TR BB B R B AGE S, RiFET
B EERES,

3 EFNMERBHENMAREE

3.1 EFNEXSMEMBGBEGHZRE

RA H A B AR R R RS R LA R R B
FH &0 A T I 2 0 R PR S R G
Howel, FIXUIE 3 4 /0N B AT AR A B O
B3 frmo X T RGBSt iEE 4 E Sl THS
BHREREBESR LR LECEGMI S
BELHNERE/DE— R KRS EERDY#
B IR 77 16 R 3R B o /N R B

THTER
HEARE
44
DR ot
e Lyt o 4
B By b s |
- 20
20 | X W oEm A
Fig 2t T
s iRk A A
ERZ R 2L

3 WEXRZNERBEHRER

Fig.3 The flow chart of fusion using biorthogonal multi-wavelet
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Fig.4 Contrast among the fused images
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Tab.1 Statistics contrast among the six fusion algorithm
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Fig.5 Variation graph of selected object’ s spectrum
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