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Accuracy Evaluation of Spectral Measurement Based on Digital
Imaging Equipment

WANG Jin
(Baotou Light Industry Vocational Technical College, Baotou 014035, China)

ABSTRACT: Objective To construct a spectral measurement system based on digital imaging equipment, and to achieve
"fast, accurate, low—cost" spectral measurement results. Methods Three—channel RGB values were obtained from each
color with the color table ECI2002 by a digital camera. Different weights were assigned according to the similarity of
samples and the cosine similarity were introduced, to reconstruct the spectral reflectance which could represent the original
color information. Meanwhile, lens distortion correction, light uniformity correction and system repetitiveness correction
were proposed for the color measurement system. Results The proposed method brought the average color difference to
below 0.62, RMS to below 0.01 and controlled the computation time within 1 min when the number of training sample was
10.Conclusion The digital imaging measurement system constructed in this paper could enhance the measurement
accuracy and improve the efficiency, save the time, and therefore has engineering application potential.
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Fig.1 Spectral conversion process
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Fig.2 Experimental flowchart
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Tab.1 Comparison of reflectance reconstruction accuracy and chromaticity for ECI2002 (different amount of training samples)

WGRHEA T LA — Eepe o
FEE 2 bife (22 wRREE F-EJRMS FrifE RMS A RMS

5 0.99 3.42 88.54 0.008 0.018 0.395
10 0.62 0.61 4.54 0.006 0.005 0.039
15 0.62 0.54 4.77 0.006 0.004 0.027
20 0.64 0.53 4.87 0.007 0.004 0.029
25 0.65 0.52 4.80 0.007 0.004 0.030
30 0.66 0.54 4.20 0.007 0.004 0.029
35 0.67 0.55 4.50 0.007 0.004 0.030
40 0.68 0.55 4.64 0.007 0.004 0.031
45 0.68 0.54 422 0.008 0.004 0.031
50 0.69 0.53 4.03 0.008 0.004 0.031
55 0.69 0.53 4.17 0.008 0.004 0.031
60 0.69 0.53 422 0.008 0.004 0.032
65 0.7 0.53 4.24 0.008 0.004 0.032
70 0.7 0.54 4.27 0.008 0.004 0.032
75 0.7 0.53 4.21 0.008 0.004 0.032
80 0.71 0.53 4.14 0.009 0.004 0.032
85 0.71 0.54 4.15 0.009 0.004 0.033
90 0.71 0.54 4.11 0.009 0.004 0.032
95 0.72 0.55 4.03 0.009 0.004 0.032
100 0.72 0.55 4.02 0.009 0.004 0.032
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Fig.6 Spectral reflectance for ECI2002 compared with the actual

curve
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