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New sampling method of free-form surfaces on coordinate measuring machine
equipped with contact probe
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Free-form surfaces are widely used in engineering applications. These surfaces are complex and without
Received 28 April 2016 rotational symmetry; and for this reason they are inspected using the coordinate measuring machines
Accepted 10 July 2016 equipped with contact sensor which require a suitable sampling strategy. Sampling algorithms are one

Available Online 14 August 2016 of the most important factors of error creation in the accuracy of substitute geometry. In coordinate

measuring machines, the sampling strategy involves the estimation of the number of sample points

Keywords:

Inspection (sample size) and identification of their positions (how they are distributed) on the surface. Thus sample
Free-form Surfaces points should be distributed on the surface using sampling strategies that are appropriate for the surface.
Sampling Strategies Often it is difficult to establish such pieces of information (number and the way of distributing the
Optimization points on the surface) owing to the complex nature of free-form surfaces. In the present work, for the

Coordinate Measuring Machine first time a new adaptive sampling strategy by particle swarm optimization algorithm (PSO) for

sampling from free-form surface is proposed. The proposed strategy was compared with two
conventional strategies and the deviation between substitute geometry and CAD model is extracted. The
simulation results showed that in the proposed method the deviation between substitute geometry and
CAD model is less than conventional methods by 2 to 3 times (depending on the number of points).
Therefore, the high efficiency of the proposed method over other methods is concluded.
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