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Abstract: There exist a large number of complex narrow spaces with variable diameters that have a
significant impact on the performance of components in high-end manufacturing, making it difficult to
measure the three-dimensional geometric quantities of such spaces. Thus, an spectral-domain optical
low-coherence 3D measurement method for complex narrow spaces with variable diameters is proposed.
A long-cantilever small-diameter optical rotary scanning probe is developed, and the performance of the
measurement system is built and verified. Experimental results show that the system can measure narrow
spaces with diameters ranging from 5~30 mm and depth-to-diameter ratios ranging from 5~10, with an
accuracy better than 0.005 mm and a measurement speed of over 500 points per second.
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Figure.1 Principle of spectral-domain low-coherence and probe design
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Figure.2 Complex variable diameter narrow space 3D measurement system and measurement results
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