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(a) laser triangulation geometry ; (b) experimental setup, The object is fixed

on the worktable, It is movable along the direction of r by a setp motor
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Fig. 2 The centroid line of laser sheet in CCD surface, Fig. 3 Formation of the image speckle. The intensity of a
The dashed one is the geometric centroid line and point in the image plane is determined by the
the solid one is the measured line. The speckle is points in the area. which is determined by the
the main source for the fluctuation point spread function. in the object plane
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Fig. 4 Cross correlation function of the centroid as
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Fig. 5 Error distribution. (a) to () are error distributions of 1th. 4th and 7th frames respectively, the shift distance
between the adjacent frames is 30 pm. (d) is the error distribution after averaging
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A Method to Increase the Depth Resolution in Laser Triangulation

Li Wansong Su Xianyu Li Jitao
(Opto-clectronics Department, Sichuan University, Chendu 610064)

Abstract Laser triangulation is one of the most important 3-D sensing profilometries.
Because of the influence of image speckle, the determination of the centroid of light spot in
CCD surface is limited. This causes the depth resolution decreased. In this article, we
present a method that is based on the lateral shift of the object. When the shift distance
reaches to the diameter of the point spread function, the correlation of the centroid line of
laser sheet is decreased evidently. We increase the depth resolution by lateral averaging.
Experimental result presented shows that the depth resolution is increased one time while the
lateral resolution is deceased only 18%.
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