














Methodology and setup based on a CCD and a Sight-pipe
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Measurements results

1. A smoothing filter followed by Prewitt filter is used to bring out edges.

2. LabVIEW Shape detection is used to extract average angle of threads.

3. A series of line profiles are generated perpendicular to the thread
lines and peaks are detected.
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Discussion on Method 2 (3D Digitalization)

Principle Phase Shift Technique

+  The principle of 3D-Digitization is based on the optical triangulation. What is the phase shift technique?

*  Fig. 1 shows the fundamental of the optical triangulation (cf. the next

page). The Eq. 2 shows the distortion Ax has a relationship with Az, Phase shift technique is method to quantitatively determine phase values of
The k is called sensitivity factor. A from recorded intensity distributions (equations):
Principle of optical triangulation: | = a(x,y) + b(x,y) cos A
There are three unknowns in the above intensity expression. They are the
«  Axis a distortion on the detector bacrgrzund a(x,y), the term b(x,y) which is related contrast and the phase
o angle A.
Optical light + Azis the information of surface shape In order to determine the unknown A from a equation with three unknowns, at
+ O is the illumination angle least three equation are required:
detector  Ax=M+Aa (1)  Principle for determining Phase angle using three recorded intensity
equations:

M is the magnitude of the camera
Aa=Aze+sinf

h=a+bcosA

=D McMosingerzzhey (g BTatboos(wiar) =
I3=a+ b cos (A+240°)

Fig. 1. Spot of light triangulation + k is called as sensitivity factor
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