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Fig.1 Image fusion results with five kinds of fusion methods for buildings and cultivated land
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Research on fusion of GF -2 imagery and quality evaluation

SUN Pan', DONG Yusen’, CHEN Weitao’, MA Jiao', ZOU Yi’, WANG Jinpeng', CHEN Hua’
(1. Faculty of Earth Sciences, China University of Geosciences( Wuhan) , Wuhan 430074, China; 2. Faculty of Computer
Science, China University of Geosciences( Wuhan) , Wuhan 430074, China; 3. China Aero Geophysical Survey and
Remote Sensing for Land and Resources, Betjing 100083, China)

Abstract: GaoFen —2 (GF —2) is the first sub — meter civilian optical remote sensing satellite of China configured
with 0. 81 m resolution panchromatic cameras and 3.24 m multi — spectral cameras. Researches on image fusion
algorithm suitable for GF -2 would have great significance for improving the image quality and expanding the
application scope of the satellite. Four GF -2 images covering Northeast China from November 22 to 27, 2014 were
used in this paper. The authors compared the efficiency of five fusion algorithms, which include component
transform (PCA), Gram — Schmidt ( GS) , modified — HIS transform, HPF and HCS transform algorithm. In order
to quantitatively assess the quality of the fused images, the authors adopted the following steps: The authors first
examined the visual qualitative result and then evaluated the correlation between the original multi — spectral and
the fused images. The authors compared the fused image with the original image in degree of distortion and parts of
the statistical parameters such as entropy, average grads and correlation coefficient of the various frequency bands.
Finally, the authors performed a supervised classification for the fused images, and compared the accuracies of
resulting images. The result shows that all the fusion techniques improve the resolution and the visual effect. The
HCS and GS transform algorithm could not only achieve the best results but also have no limit to the number of
bands, and hence it is the most suitable method for the GF —2 image fusion. The HPF method is next only to the
HCS transform method in the spatial detail enhancement, but the spectral fidelity is the worst among the five image
fusion algorithms. It is moderate for the performance of the PCA and modified — IHS transform method, and then
these algorithms can provide backup for the GF -2 image fusion.
Keywords: GF —2; image fusion; quality assessment
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