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Application of wavelet filtering and singularity analysis to
evaluation of surface roughness

CUI Chang-cai,ZHANG Geng-pei,ZHANG Bin,ZHANG Qian
(College of Mechanical Engineering and Automation , Huaqiao University ,Quanzhou 362021,China)

Abstract; In order to locate and exclude the singularity induced by vibration and to evaluate the surface
texture exactly,a wavelet singularity detection and filtering method is presented. Firstly, the wavelet
singularity analysis is used to preprocess the sampled surface and then the 3-dimensional roughness
profile is extracted by using the wavelet filter. Then, the typical evaluation parameters of roughness
profile are computed and the results are compared with two kinds of samples: measured data manually
added singularity and measured data with singularity originally. Experimental results show that for
the first kind of data roughness parameters after singularity processing for the first kind of data with
added singularity are similar to those of original surface,and the relative changes of S,.S,.S,,S. and
Sy, are 0.27%.0.78%,0.51%.0. 04 % .1. 04 % respectively. The relative changes of S,.S,,S, S, and

Sw. before and after singularity processing for the first kind of data with added singularity are 1. 14 % .
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20.63%.1.95% .3.81%.8.86%. For the second kind of data the relative changes of S, ,S, »S,» Sy and
S before and after singularity processing are 6. 2% .27.47%.9. 54 % .131.62% .53. 77 %respectively.
The experiments prove that more reasonable evaluation results can be obtained if the singularity is ex-
cluded from the surface before the roughness profile is extracted by using the wavelet filtering.
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Fig. 1 Experimental result of the presented method
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Tab.1 Roughness parameters of measured surface, constructed surface and surface after singularity exclusion
WES S. S, S, S Sk
JR I 2% 10 56 B 2.893 5 ym 8.806 8 ym 3.247 7 pm 0.833 4 1.427 7
A % 2w e B 2.918 6 ym 10.706 7 yum 3.294 2 ym 0.864 8 1.570 3
AF 5 M AL B B R T R 2.8856 um  8.8759 ym  3.231 2 um 0.833 1 1.442°5
AR TAL BT S AR X AR 11406 20.63% 1.95% 3.81% 8.86%
JEEE )R R ARX B 0270 0.78% 0.51% 0.04% 1.04%
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file before and after singularity processing
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Tab. 2 Roughness parameters before and after singularity processing

ESH S. S, S, S Sku
R i SRR B2 56 B 3.8189 yum  17.7025 pm  4.421 4 pm 0.253 3 2.814 4
Aib PR T HELAE T 0 B 3.5823 ym  12.8393 ym  3.9995 um  —0.080 1 1.301 0

AAXSAE AL 6.2% 27.47% 9.54% 131.62% 53.77%
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