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ABSTRACT
This research is to integrate 3D LS-CMMU laser scanning measuring systemd , CADO Computer Aided Designd , and CAM
O Computer Aided Manufacturingd to construct a reverse engineering. The following objects will be reached, first, to device a 3D
Laser CMM in the CNC milling machine with free-form surfaces can be fast scanning. second, to convert the 3D Laser CMM
measured data and to construct curves and surface patches. third, to show the cutting path simulation directly in AutoCAD model
and generate NC programming. After achieving the above aims, the NC program can via RS-232 connecting with a CNC milling
machine transfer to accomplish the free-form surfaces machining. fourth, the CMM system is used error analysis. This thesis is based
on Ferguson, Bezier, B-Spline algorithm for the analysis of curves, surfaces generation and modification. Different parameters are
used to change the profile of curves and surfaces. The fitting effect of NURBSO Non-Uniform Rational B-Spline Surface
O algorithm can be accomplished by using blending function of B-Spline for the basis of the free-form surface'''s reverse engineering
system. NURBS algorithm is used as the machining profile to generate cutting path and NC programming. Visual Basic language is
used to construct a reverse engineering and to reorganize the 3D laser CMM measured data. AutoCAD is the graphics display
interface used as the curve""'s and surface'"'s construction. By using AutoL ISP language curves, surface""'s, cutting path, and NC
programming model can be completed. The 3D laser scanning measuring system is used as the free-form surface"''s measuring
instrument. The output from the NC program generation from AutoCAD. The correctness of real free-form surfaces machining can
be completed by using CNC milling machine. After that, the CMM system is used error analysis. The mode of design can be
contented, to require of manufacture and check quality, to shorten develop times.

Keywords : Reverse Engineering ; free-form surfaces ; laser scanning measuring system ; Computer Aided Design ; Computer Aided
Manufacturing
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[O0O0ODO ] This research is to integrate 3D LS-CMMO laser scanning measuring systemd , CAD Computer Aided Designd , and CAM

O Computer Aided Manufacturing to construct a reverse engineering. The following objects will be reached, first, to device a 3D Laser CMM in
the CNC milling machine with free-form surfaces can be fast scanning. second, to convert the 3D Laser CMM measured data and to construct
curves and surface patches. third, to show the cutting path simulation directly in AutoCAD model and generate NC programming. After achieving
the above aims, the NC program can via RS-232 connecting with a CNC milling machine transfer to accomplish the free-form surfaces machining.
fourth, the CMM system is used error analysis. This thesis is based on Ferguson, Bezier, B-Spline algorithm for the analysis of curves, surfaces
generation and modification. Different parameters are used to change the profile of curves and surfaces. The fitting effect of NURBS

O Non-Uniform Rational B-Spline Surfaceld algorithm can be accomplished by using blending function of B-Spline for the basis of the free-form
surface™"'s reverse engineering system. NURBS algorithm is used as the machining profile to generate cutting path and NC programming. Visual
Basic language is used to construct a reverse engineering and to reorganize the 3D laser CMM measured data. AutoCAD is the graphics display
interface used as the curve™"'s and surface™"'s construction. By using AutoLISP language curves, surface™"'s, cutting path, and NC programming



model can be completed. The 3D laser scanning measuring system is used as the free-form surface™"'s measuring instrument. The output from the
NC program generation from AutoCAD. The correctness of real free-form surfaces machining can be completed by using CNC milling machine.
After that, the CMM system is used error analysis. The mode of design can be contented, to require of manufacture and check quality, to shorten
develop times.[
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