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Abstract.   
Free-form surfaces are widely used in many fields with extensive applications ranging from 
automotive industry to biomedical engineering. In the last several decades, significant 
advancements have been made in modeling, design and manufacturing of objects with free-form 
surfaces. Once such surfaces are designed and manufactured, surface inspection compares the 
manufactured surfaces with the design models to verify conformance. To compare two free-form 
surfaces, the manufactured surface and the design model must be brought to the same coordinate 
system through localization. This presentation will describe a feature-based method for automatic 
localization and comparison of free-form surfaces for inspection. This method localizes the 
measurement surface to the design model through two steps. The first step is general localization 
based on the correspondence between the features extracted from both surfaces. The second step 
is fine localization that solves the point to point correspondence and localizes the surfaces 
accurately. This presentation will also discuss developments of surface inspection techniques for 
profile tolerance of free-form surfaces. Examples will be presented to illustrate the methods. 
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