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Research on the Reconstruction Arithmetic for Three Dimensions

Topographic of Metal Cutting Surface

SUN Linli, LI Yan, ZHENG Jianming

(School of Mechanical Instrumental Engineering, Xi’ an University of Technology, Xi’ an 710048 )

Abstract Multiple scattering and backward scattering on rough surface is caused by surface roughness and mirror effect,
and this affects the precision of shape from shading arithmetic accordingly. This paper reconstructs the reflection map
equation by using a bidirectional reflectance distribution function and the Hapke model. After the equation discretization,
we calculated tilt and slant of the lighting and the surface, then get the height gradient of the lighting and the surface,
recover the height data with a total differentiation method. The comparison of reconstruction of real cutting surface and the
measured stylus profile result shows this algorithm is accurate and effective, and it inspires new thinking ways for the shape
from shading of metal cutting surface for cutting surfaces.
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Fig.2 BRDF schematic of Hapke model
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Fig.4 Reconstructed topographic result based on Lambert model
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Tab.1 Comparison of roughness parameters by turning
%0 0.8 wm 5 1.6 wm B HH) 3.2 wm B HH] 6.3 pm BBk
woH
Ra Rz Rq Ra Rz Rq Ra Rz Rq Ra Rz Rq
S B 1.013 5.453 1.207 1.719 8.842 2.100 3.322 16.325 9.417 7.447 29.921 8.760
HHEE 1.170 5.304 1.386 1.223 9.670 1.597 3.284 17.567 8.991 6.305 29.649 7.502
X R 2/ % 15.4 2.7 14.8 28.9 9.36 23.9 1.14 7.6 4.5 14.9 0.9 14.3
x2 mBHEEESHENE
Tab.2 Comparison of roughness parameters by face milling
SEHE 0.8 wm B WEBE 1.6 wm H B SEHE 3.2 wm BB WHBE 6.3 wm HE B
oA
Ra Rz Rq Ra Rz Rq Ra Rz Rq Ra Rz Rq
S AE 1.046 6.126 1.312 1.714 8.250 1.991 3.272 14.303 3.949 5.642 20.101 6.737
o 0.982 7.780 1.422 1.650 7.432 1.983 3.293 15.992 4.194 5.961 20.473 7.374

FHXTR 2/ % 6.1 27.0 8.3

3.7 9.9 0.4

0.6 11.8 6.2

5.7 1.9 9.5
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