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Fig.1 Experiment on turning process of Fig.2 True color image shot by digital camera and gray

workpiece shot by high speed camera image shot by high speed camera
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Fig. 4 Changing rule on gray image self-affine dimension of workpiece being turning
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Experimental study on online detection of workpiece roughness

LI Ye-xue's ZHANG Xue-lin*, XU Fu-wei', LI Chang-jiang’
(1. School of materials, Hubei University of Science and arts, Xiangyang 410053, Hubei, China;
2. School of Materials Science and Engineering, Nanyang Technological University, Singapore 639798)

Abstract: Adopting interdisciplinary theory of fractal geometry and graphics and iconography., based
on fractal Brown function, a new method for self affine dimension calculation of gray-scale image is
proposed in this paper for describing the surface roughness of workpiece. On the basis of above
theory, the real time process of workpiece turning was recorded by high-speed vedio camera; the self-
affine dimension of workpiece gray-scale image was calculated; the variation of workpiece surface
roughness at different time was evaluated; and then, a new technology to on-line detect workpiece
surface roughnessis was proposed. Results show that (1) the images reveal that there are clearly
visible cut marks and textures on workpiece surface, but the roughness is not very obvious. At the
same time, the self affine dimension of corresponding gray image is smaller, which is consistent with
the definition of dimension describing surface roughness. Therefore, the self-affine dimension of gray
image can well describe the roughness characteristics of workpiece surface. (2) The self-affine
dimension of gray-scale image is larger in the initial turning unstable state, and dimension increases
with the increase of knife feeding amount, which is consistent with those obtained by traditional
detection techniques. Above results show that the proposed theory of calculating the self-affine
dimension of gray image is correct, and the on-line detection technique based on the theory is also
practical and feasible.

Keywords: roughness; gray image self-affine dimension; on-line detection; turning; high-speed video

camera



