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Two steps were usually required to use a mobile phone camera as a
spectrophotometer. In the first step, the output RGB values of a camera are converted
to device-independent color values. Afterward, spectral reflection values are
reproduced from those device-independent values. This paper used the matrix method
to convert two color spaces in the first step. Spectral reflection values were
reproduced using the principal component analysis (PCA) method in the next step. It
is demonstrated the best reflectance values result is obtained using light source D50/
standard 10-degree observer and light source A/ standard 2-dergee observer. Also,
the color values under the second light source and observer should be obtained
through a conversion matrix from the color values of the first light source and
observer.
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Figure 1: The reflectance of used gray samples.
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Table 1: Investigated equations in the matrix method (in these equations ¢ is constant value and A is the connection matrix between two color spaces.
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Figure 2: The error value of 153 standard samples to convert RGB values to CIELAB values using CIEDE1976 in various illuminants and observers.
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Table 2: The statistical results to convert RGB values to CIELAB values using CIEDELAB1976.
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Figure 3: Direct and indirect method.
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Table 4: The statistical result of reflectance differences using PCA with the first and second method.
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Table 5: The statistical result of reflectance differences using PCA with the first and third method.
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Figure 5: The result of reflectance differences using PCA with the first and second method.
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Figure 6: The result of reflectance differences using PCA with the first and third method.
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and L* changing in D50 and 10 degree.

Figure 7: L* changing in CIELAB color space in different illuminants and observers between experimental and predicted samples by direct method,
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Figure 8: a* changing in CIELAB color space in different illuminants and observers between experimental and predicted samples by direct method,
and a* changing in D50 and 10 degree.
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Figure 9: b* changing in CIELAB color space in different illuminants and observers between experimental and predicted samples by direct method,
and b* changing in D50 and 10 degree.
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Table 6: r2 parameter for the figures of 6, 7 and 8 (direct method).
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Table 7: r? parameter indirect method.
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Table 8: The mean of calculated color differences of predicted reflectance values using indirect method in different observers and illuminants.
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Figure 10: The error of color differences using PCA by the second methos in different observers and illuminants.
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