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Abstract 
Every material’s surface possesses a certain amount of roughness. In nature a perfectly flat surface 
does not exist. The main properties of products made of metallic materials depend not only on the 
manufacturing parameters. To a large extent they are determined by the roughness of their 
surfaces. In this paper a new method for statistical pattern recognition (using network theory) and 
its application on the determination of surface roughness is presented. Method is intended for the 
analysis of SEM images recorded on samples produced by the process of robot laser hardening. It is 
designed to predict the level of roughness of hardened materials. The data characterizing the state 
of surface irregularities detected as extremely small segments contain indicators of surface 
roughness. In this paper different methods of machine learning techniques designed to predict the 
roughness of robot laser hardened material are presented. 
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