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Texture of Continuous Image Based on Gray Co-Occurrence

Matrix
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Abstract A large number of continuous speckle images with different processing techniques and different surface
roughness are taken using the laser speckle measurement method. Through the texture analysis method based on gray-level
co-occurrence matrix, four characteristic parameters of the images, angle of second-order moment, moment of inertia,
relevance and entropy are calculated and analyzed. The research indicates that, the parameters values of the continuous
laser speckle images are stable with little fluctuation and the regular relationship curves of the parameters and surface
roughness are testified and verified. Outside interference and dynamic uncertainty of the device over time are eliminated,
making results more reliable. The relation database of the parameters and surface roughness is expanded at the same time,
and the laser speckle measurement method having high precision measurement of surface roughness is testified.
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Fig.1 Experimental setup Fig.2 Standard samples of surface roughness. (a)face grinding

samples; (b)grinding samples
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Fig.3 Speckle images of face grinding samples. (a),(b) two instantaneous images; (¢),(d)two images with 3 s time interval
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Fig.4 Relationship between E and ¢ of face grinding samples with R,=0.1 um (a,b) and 0.012 gm (c,d) using two image
acquisition methods
1 OB R=0.1 pm (RFIE 2 Al

Table 1 Characteristic parameter value of face grinding samples with R,=0.1 um

Energy Moment of inertia Relevance Entropy
0.3787 0.1836 1.5398 1.5205
0.3781 0.1843 1.5401 1.5220
0.3796 0.1833 1.5412 1.5188
0.3774 0.1847 1.5323 1.5248
0.3781 0.1844 1.5369 1.5225
0.3781 0.1838 1.5377 1.5216

2 WFEEFEHR R=0.012 um [F4FHES R4
Table 2 Characteristic parameter value of grinding samples with R,=0.012 pm

Energy Moment of inertia Relevance Entropy
0.3026 0.1564 1.4112 1.5477
0.3019 0.1581 1.4179 1.5492
0.3023 0.1575 1.4204 1.5472
0.3022 0.1578 1.4201 1.5478
0.3037 0.1565 1.4306 1.5425
0.3029 0.1567 1.4235 1.5449
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Fig.5 Curves of co-occurrence matrix’s characteristic parameters for face grinding samples(al~d1) and grinding samples(a2~d2)
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