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Three-Dimensional Reconstruction of Tool Wear Area
Considering Transform-Domain Fusion
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Abstract: To further improve 3D reconstruction accuracy of tool wear area, a transform-domain
fusion method is proposed. Nonsubsampled contourlet transform (NSCT) and wavelet transform
(WT) are combined in the transform domain. The low-frequency coefficients obtained by NSCT
are fused with WT method, and the corresponding high-frequency coefficients are fused based on
the regional variance criteria, so that the clearly-focused tool image is obtained to highlight the
overall gray level information and edge detail information of tool wear image, so as to obtain
clearer two-dimensional tool image and more accurate wear pattern. The 3D morphology and wear
volume obtained by the three methods are compared with the results from microscope, it is found
that this 3D morphology with the proposed method best coincides with the microscope result, and
the average relative error of the wear volume is less than 10%. Compared with the traditional WT
and NSCT methods, it is found that the proposed method has certain advantages in terms of the
image clarity and accuracy of the wear volume and the reconstruction results are superior to ones
obtained by using of non-subsampled contourlet transform or wavelet transform method alone for
3D reconstruction of the tool wear area.
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