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Research on Image Reconstruction of Traditional Chinese Painting Art
Based on Radiance Information Matching
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Abstract  Reflection parameters and characteristics of traditional Chinese painting samples are measured and
analyzed. A method used to reconstruct traditional Chinese painting image based on radiance information matching is
put forward to combine with the colorimetry theory. Hue saturation intensity (HSI) color space is used to separate
traditional Chinese painting information of luminance and chroma, and the radiance values which are measured by PR-
715 under different illuminating angles are fitted depending on Gaussian function. Thereby the relationship of spatial
function between radiance and illuminating angles is built. Images which are shot under 90° illuminating angle are
chosen to be the referential color pieces. The images of traditional Chinese painting color pieces can be reconstructed
by combining the information of radiance in imaging HSI color space and functional expression of spatial fitting
radiance. The results are compared with the real pictures which are shot by Canon EOS 400D single lens reflex
camera. Results indicate that images of traditional Chinese painting color pieces can be reconstructed accurately
depending on radiance information matching. This method has high feasibility and reliability, as well as important
practical application value for reconstruction and reproduction of the digital cultural heritage for painting art.
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Table 1 Gaussian function fitting coefficients of radiance about every color piece along with illuminating angles

Gaussian coefficient a 2 € ax by 2
1 0.3136 74. 38 54.55 0.1155 139.6 28.40
2 0.2939 73.56 52.78 0.1532 133.0 34. 25
3 0.7142 101.7 55.1 0. 3016 42.97 27.08
4 0.5133 95. 98 58.91 0.2098 40. 56 28. 84
5 —1687 89.6 49. 38 1688 89. 60 49. 39
6 0. 304 82.73 67.08 0.05965 30. 49 17. 39
7 0. 8462 92.25 59. 60 0.3584 39.75 31. 34
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Table 2 SSE, R-square and RMSE of Gaussian

function fitting about every color piece

SSE R-square RMSE
1 0.005348 0.9616 0.02764
2 0.004839 0. 9660 0.02629
3 0.008415 0. 9890 0.03467
4 0.009837 0.9767 0.03749
5 0.032240 0. 9686 0.06787
6 0.006393 0. 9508 0.03022
7 0. 038620 0.9691 0.07427
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Fig. 11 Real and reconstructed color piece images under 45°illuminating angle
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Fig. 12 Real and reconstructed color piece images under 105°illuminating angle
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Fig. 13 Real and reconstructed color piece images under 165 illuminating angle
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Table 3 CIEDE2000 color differences between real and reconstructed color pieces

under 45°, 105°and 165°illuminating angles

1 2 3 4 5 6 7
45° 2.789 0.821 2.469 6.168 4.985 3.734 7.763
105° 0.746 1. 704 1. 866 0.816 0. 810 0.984 1. 930
165° 13. 046 2.110 22.083 25.695 9.202 3.909 9.919
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