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Abstract Multi spectral remote sensor image synthesis is directly extracted from R, G, B bands of the
multispectral images. Because of the mismatch between the spectral response characteristics of multi spectral
imaging detector and international commission on illumination (CIE) color matching functions, color images
appear serious color distortion. In order to correct the color distortion, color correction is needed. Aiming at the
shortcoming of traditional white balance method and color synthesis method, improved multi point color
synthesis method based on spectral tunable light emitting diode (LED) integrating sphere is proposed. This
method not only contains the spectral features of the objects but also is easy to realize. It is proved that the color
chromaticity error of the target can reach 0.15 corrected by white balance. However the color chromaticity error
of the target can be limited less than 0.05 when the method is used to correct the color distortion.
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Fig.1 System structure of spectrally tunable integrating sphere
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Fig.2 Four kinds of typical ground scenery spectral distribution (solid line) and spectral distribution (dashed line)
produced by spectrally tunable integrating sphere
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Table 1 Average spectral matching error of three kinds of typical ground scenery produced by simulator

Spectral matching result Average spectral matching error /%
Grass 6.68
Seawater 9.12
Sky 9.19
Road 6.16
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Fig.3 Relative spectral responsivity of multi spectral camera and CIE standard color matching functions
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Fig.4 Two chromaticity regions CIE1931XXZ on chromaticity diagram
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Fig.5 Objects relative distribution with datum object on the chromaticity diagram. (a) 15 kinds of objects on first
chromaticity region; (b) 28 kinds of objects on second chromaticity region
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Fig.6 Correction results of 15 kinds of the ground scenes on first chromaticity region by white balance method and

multi—color correction method
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Fig.7 Correction results of 28 kinds of the ground scenes on second chromaticity region by white balance method and
multi-color correction method
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Table 2 Standard color chromaticity values, chromaticity values error corrected by white balance method and

multi—color correction method of 10 kinds of objects on first chromaticity region

Standard White balance Multi-color correction
Class x Y [Ax | [Ay | [Ax | [Ay |

1 0.3091 0.3621 0.0941 0.1040 0.0069 0.0092
2 0.3720 0.3674 0.1601 0.0224 0.0511 0.0278
3 0.3445 0.3680 0.1289 0.0568 0.0448 0.0130
4 0.3117 0.3545 0.1156 0.0933 0.0264 0.0056
5 0.3552 0.3793 0.1439 0.0224 0.0473 0.0419
6 0.3079 0.3484 0.1159 0.1009 0.0265 0.0119
7 0.3326 0.3857 0.0774 0.0878 0.0038 0.0002
8 0.3229 0.3629 0.1172 0.0802 0.0300 0.0017
9 0.3017 0.3374 0.1756 0.0588 0.0553 0.0193
10 0.3129 0.3761 0.0680 0.1111 0.0150 0.0111

F 3 A2 1 100 b Y bR AE T 8, PP AR R IE T 0 1R 22 (BRI 22 8 LE vk 8 R 2R
Table 3 Standard color chromaticity values , chromaticity values error corrected by white balance method and

multi-color correction method of 10 kinds of objects on second chromaticity region

Class Standard White balance Multi—-color correction
x y [Ax | IAy | [Ax | I Ay |

1 0.4997 0.4252 0.0853 0.1229 0.0169 0.0369

2 0.3444 0.3568 0.0186 0.0980 0.0242 0.0501

3 0.4639 0.3991 0.1283 0.1477 0.0509 0.0690

4 0.4573 0.4191 0.0449 0.0815 0.0192 0.0092

b 0.4834 0.4199 0.0525 0.0895 0.0151 0.0000
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k2
Standard White balance Multi-color correction
Class x Yy [Ax | [Ay | [Ax | [Ay |

6 0.4832 0.3986 0.1007 0.1238 0.0388 0.0414

7 0.4483 0.3710 0.0925 0.0946 0.0357 0.0114

8 0.3838 0.4130 0.0307 0.0701 0.0219 0.0225

9 0.4038 0.4415 0.0408 0.0949 0.0166 0.0025
10 0.4392 0.3818 0.0939 0.1106 0.0391 0.0280
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Fig.8 Relationship between the chroma error and the spectral similarity of target spectrum with the reference spectrum
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