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Dynamic Three Dimensional Surface Profile
Measurement Using Composite Structure Light
Projection
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In the article, a novel composite fringe profilometry (CFP) method based on both of Fourier Transform Profilometry
(FTP) and phase shifting principle (PSP) is newly proposed to achieve the measuring accuracy closely reaching to
the approximately same level by PSP, as well as one-shot imaging capability for achieving high-speed 3-D profile
measurement. Multi sinusoidal colour fringe patterns are encoded to form a unique composite colour pattern for
projecting onto the object’s surface, and its reflected deformed fringe image is taken by use of a triple-colour
CCD camera and rapidly processed by the developed CFP method employing an innovative band-pass filter. To
reconstruct a 3-D profile of an object, a new strategy is developed to wrap three FTP-derived phases by using the
PSP method, in which surface reconstruction can be performed robustly for production of high-quality profile
information. By measuring standard step heights in a repeatability test, it is confirmed that a maximum measured
error can be controlled less than 1.231% of the overall measuring depth range.
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