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Support vector regression color normalization method for image mosaic

Wu Wei', Luo Jiancheng', Li Junli’, Yang Haiping', Shen Zhanfeng'

1. Institute of Remote Sensing Application, Chinese Academy of Sciences, Beijing 100101, China;
2. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China

Abstract: Due to the variation of imaging conditions onboard, the chromaticity among a collection of remote sensing images
that are to create image mosaics often differs. In this regard, a method for keeping color consistency based on support vector
regression (SVR) is presented. First, the pixels, with invariant features, are automatically selected in the overlapping
areas, which are based on the image threshold segmentation and on spectral angle matching (SAM). These pixels are used
to build transformation equations on digital numbers between the original image and the reference image using SVR.
Finally, the brightness of the images to be stitched is corrected to the same reference image using the corresponding
transformation equations. The approach mentioned was implemented on the thematic mapper (TM) imagery, SPOT satellite
imagery and unmanned aerial vehicle (UAV) images. Our results show that this method can effectively alleviate the
chromaticity differences. Compared with the linear regression method, the above method achieves larger variance and higher
radiation resolution.

Key words: remote sensing image mosaic; color normalization; spectral angle matching; support vector regression
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Fig.1 The flowchart of color normalization
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Fig.2  Support vector regression diagram
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Fig.3  The experimental results of TM images
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Table 1 Statistical characteristics of the TM images

VG A SVR Jrik LR A5 vk
W o G n o G R W o G C R
A, 61.32 15.7 154 68.3 14.4 149 0.972 3.12 69. 54 12.4 121 1.0 5.35
A, 57.53 10.5 186 65.3 9.9 183 0.963  6.51 66.54 8.3 146 1.0 7.65
B 54.66 13.4 247 63.2  14.35 136 0.936 — 64.28 10.6 195 1.0 —
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Fig.4 The experimental results of SPOT images
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Table 2 Statistical characteristics of the SPOT images
NGl Ad SVR Jrik LR A5 vk

v o G W o G C R W o G (0 R
A 105.2 26.5 165 106.5 26.7 134 0.975 1.02 106.0  21.5 133 1.0 2.35
A, 125.6 27.3 178 130.2  29.8 154 0.954  3.51 122.7  22.1 136 1.0 5.65
B 130.1 31.7 195 154.3  33.9 183 0.932 — 126.4  25.7 160 1.0 —
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Fig.5 The experimental results of UAV images
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