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Texture evaluation method of aluminum alloy by self-organizing map
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Abstract

Surface texture of products needs the sensitive information for adding high-value to the products. It needs the technology

method to convey sensitive information for designing and producing products. For this purpose, the method using a self-

organizing map (an unsupervised learning neural network) was presented in this report. An aluminum alloy, shot blasted,

was used for a specimen and its surface texture parameters were evaluated by self-organizing map. The surface texture

parameters: arithmetic mean height; arithmetic mean roughness; glossiness; lightness are measured and the relation of

these parameters was shown on the self-organizing map. This map showed clearly the relation of these parameters and it

indicates that the self-organizing map can be used for the evaluation of aluminum alloy texture shot blasted.
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Fig. 1 Structure of Self-organizing maps.
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Fig. 2 Self-Organizing maps.
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Table 1 Input Data.

Input 1 x 1 2 100
Input 2 y=1 1 1 1
Input 3 y=x 1 2 100
Input 4 y=2 1 4 10000
Input 5 y =2 1 141 10
Input 6 v = sin(x) 0.84 091 051
Input 7 y = cos(x) 0.54 041 0.86
Input 8 | y = tan(x) 1.56 219 059
Input 9 v = log(x) 0 0.30 2
Input 10 | y=1/x 1 05 0.01
Input 11 y=e 271 7.39 2.69E +43
Input 12 | y =100 100 100 100

Fig. 3 Self-Organizing maps for Input Data.
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Fig. 4 Comparisons of self-organizing maps in Fig. 3.
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Fig. 5 Relationship between image difference and correlation
coefficient r.

Fig. 6 Correlation between two data groups by self- organizing
map.
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Fig. 7 Relation among arithmetic mean height Sa, skewness Ssk
and kurtosis Sku.

Fig. 8 Relation among arithmetic mean height Sa, upper material
ration Smr1 and lower material ration Smr2.

Fig. 9 Relation among arithmetic mean height Sa, lightness L*
and specular reflection Gs (60°) /10.
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Fig. 10 Self-Organizing maps for surface texture.

Fig. 11 Relation among skewness Ssk, lightness L* and
specular reflection Gs (60°) /10.

Fig. 12 Relation among lower material ration Smr2, lightness
L* and specular reflection Gs (60°) /10.
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