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Flexible Inspection System using CAD Database and Vision Guided
Coordinate Measuring Machine

ABSTRACT

The objective of this research is in the development of a flexible 3-dimensional inspection
system for the sculptured surface by integrating the Coordinate Measuring Machine (CMM),
CAD database, - and vision system. To achieve the proposed flexible inspection system, two
research categories are discussed in the study:new inspection planning methods and new
object recognition/localization methods. The proposed inspection planning method includes a
new measuring point selection method and various new probe path generation methods. The

object recognition and localization process for the unknown surface can be easily carried

out by introducing a new concept called “Z-Layer’.
the developed flexible inspection' system, with the proposed algorithm,

in real situation.
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Fig.3 Mean curvature plot.
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(a) Mimimum distance calculation
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(c) Linking in x-direction

Fig.6 Probe paths by minimum distance
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(d) Linking in y-direction

calculation.
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APPENDIX : GEOMETRIC PROPERTIES CALCULATION

a. Area
N, N,

Amg = D2 b
1xl gul (a.1)
yvhere b‘-,- is the pixel value of the binary image at the point (x;, yj).

N,, N, are the number of rows and columns of the array.

b. Centroid
N, M,
x, = Ta, y - Por where, m, = Y, 3 b=V (Y
Mg Mp, =1 jxl (a.2)
c. Moment of Inertia around the Centr‘uid
Moo= Mot Ma e oMo e NZ:V_: b (x! - x )"(5;’- ~yf  (a3)
N Moo ’ m inl =l o ) ! <
d. Eccentricity
£ = Mo - f‘im): + 4 M}
Moo (a.4)
e, Distance Between the Centroids
I
d = [{xpe = %) + Up - Y PP (a.5)

where (xa., Ya ). (X, Y-) 3re the centroids of tha base and other layers respectively,

f._Inclination
0,. = tan" Yo * Yre Ys
Xpe = Xie (a.6)
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