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Performance improvement of optical profiling sensor by elliptic spot irradiation

Tokyo metropolitan college of technology Hiroya FUKATSU, Nagaoka university of Technology Kazuhisa YANAGI

When conventional optical profiling instruments are utilized for measuring surface profiles of engineered surfaces,
unreasonable signal peaks caused by speckle noise tend to occur depending on the target surface characteristics. In order to
reduce such noise component, we have developed the new optical displacement sensor as an optical stylus. However, the
sudden noise peaks are still generated even by that sensor in the case of remarkable speckle phenomena.

Considering that the displacement sensitivity of the sensor is easily reduced, we in this paper propose a novel optical system
composed of the sensitivity-compensation unit and speckle noise removal unit and demonstrate its good performance.
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Fig. 1 Problem of developed optical stylus profiling sensor
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Fig. 3 Optical system for the elliptic spot irradiation
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Fig. 5 New optical stylus profiling sensor which combines the elliptic
spot irradiation system with speckle noise removal system
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Fig.6 Maintenance of the displacement sensitivity by the elliptic spot
irradiation
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Fig.7 Meaurement results in using the elliptic spot irradiation
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