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Fusion of Remote Sensing Images Based on
Sensor Spectral Response and Classification

NI Cui, GUAN Zequn, LIN Yi
(Department of Surveying and Geo-informatics, Tongji University,

Shanghai 200092, China)

Abstract: In order to improve the fusion quality of the multi-
spectral images and panchromatic images, a new fusion
algorithm based on the generalized IHS transformation and
supervised classification is proposed. Taking into account the
spectral response of the multipectral and panchromatic
sensors, the generalized HIS fusion can be improved in two
parts: the construction of intensity component and injection
method of detail information. In the proposed method, the
images are classified into different parts, and then the
Gaussian probability density function is used to do the
weighted fusions to the images after the classification. These
works reduce significantly the spectral distortion and all the

multispectral bands can be fused at the same time. IKONOS
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images is taken as an example to evaluate the performance and
efficiency of the proposed method. The result shows that the
proposed algorithm can provide high spatial resolution images,
as well as the spectral features based on original multi-spectral
images. This algorithm proves to be prospective in the

application for image fusion.

Key words: image fusion; classified weight; Gaussian

probability density function; spectral response feature
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Tab.1 Spectral range of panchromatic sensor

TRATR JEIEAE L/ pm X L P 25 1 I B
Landsat 7 (ETM +) 0.52~0.90 2(6),3(R),4(N)
IKONOS 0.45~0.90 1(B),2(G),3(R),4(N)
Quickbird 0.45~0.90 1(B),2(G),3(R).4(N)
SPOT 5 0.48~0.71 1(G),2(R)
IRSP 6 0.50~0.85 1(G),2(R),3(ND
EO1 (ALD 0.48~0.69 2(B),3(),4(R)
ALOS 0.52~0.77 2(G),3(R)
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Tab.2 IKONOS weighting coefficient of I value

based on classification result
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Tab.3 Comparison of spatial qualities

Fik TenenGrad pi#{{H Brenner pR¥(fH  “FHHAEMEME  Vollath REUE e E REUE J05 R R
a1 100.000 0 100.000 0 100.000 0 100.000 0 100.000 0 100.000 0
AT 98.869 0 96.352 5 97.387 2 80.236 4 97.045 1 99.956 8
atrous + GIHS 96.108 8 90.053 3 92.760 4 82.560 0 93.083 1 99.556 8
Choi-GIHS 76.820 6 90.021 6 76.417 7 68.536 9 69.905 5 99.217 2
GIHS 73.016 9 86.494 6 73.045 7 69.959 2 66.994 8 99.303 5
IHS 69.357 4 86.837 7 68.067 6 69.931 4 62.770 6 99.048 2
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Tab.4 Comparison of spectral qualities
- (B3 1A i 2 R A
N R G B N R G B N R G B
THS 0.6567 0.7021 0.784 3 1.0271 0.9307 1.024 0 0.760 7 0.687 0 0.639 6
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VNS ik 0.9552 0.9670 0.9741 0.9555 0.5120 0.4818 0.466 0 0.4856 0.8676 0.8910 0.8710 0.8620
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