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Metallic coatings are widely used in various manufacturing industries, including
automotive and decoration, due to their visually appealing characteristics. Evaluating
the texture graininess of these coatings plays a crucial role in quality control. This
study investigated various image processing methods, including Fourier transform,
wavelet transform, co-occurrence matrix, and distance-dependent edge frequency, to
quantify the graininess attribute of metallic coatings. The texture analysis obtained
data were compared with the BYK-mac-i gonio-spectrophotometer graininess, and the
correlation between them was calculated. The results showed that all methods
correlated significantly with the measured graininess data. Among these methods, the
homogeneity derived from the co-occurrence matrix demonstrated the highest
accuracy in quantifying texture graininess, with a correlation coefficient of 0.88. This
result aligns closely with the findings obtained from the BYK-mac-i gonio-
spectrophotometer. Additionally, the Fourier spectrum means and wavelet energy in
the diagonal channel in the frequency domain and the energy and correlation features
from the co-occurrence matrix and distance-dependent edge frequency method in the
spatial domain provided acceptable results with correlation coefficients above 0.82.
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Table 1: Specifications of Aluminum pastes.

Number Sample Name Size (D50)
1 S10—E 10 pum
2 S20— E 20 um
3 C25—E 25 um
4 S28 —E 28 um
5 C34—E 34 um
6 C54 —H 54 um

Shape Effect
Silver Dollar Fine
Silver Dollar Coarse

Cornflake Coarse
Silver Dollar Very Coarse

Cornflake Very Coarse

Cornflake Very Coarse
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Metallic Basecoat wt.%
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Figure 1: A tree diagram of samples utilized in this study.
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Figure 2: BYK-mac-i Graininess bar chart for coatings with 50 % metallic basecoat, a) Silver dollar, and b) cornflake shape.
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Figure 3: BYK-mac-i Graininess bar chart for coatings with 30% metallic basecoat, a) Silver dollar, and b) cornflake shape.
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Figure 4: Fourier transform extracted texture graininess versus BYK-mac-i graininess, a) Magnitude Spectrum Mean, and b) Power Spectral Density.
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Figure 6: GLCM properties versus BYK-mac-i graininess, a) contrast, b) correlation, ¢) energy, and d) homogeneity.
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Figure 7: Distance-dependent edge frequency versus BYK-mac-i graininess, a) different distances, b) d = 10.
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