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Development of highly accurate non-contact object profiling system by using optical
frequency-swept laser source

liyama, Koichi
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Optical ranging system with 100um measurement accuracy has been developed by
utilizing FMCW sensing system using an optical frequency-swept laser source. The measurement accuracy of
the system is seriouslx affected by nonlinearity in the optical frequency sweeB. Highly accurate
measurement system with the standard deviation of less than 10um was realized by developing synchronous
samplin? method to eliminate the effect of nonlinear optical frequency sweep and by applyin
interpolation to measurement result. The developed system is then used for three-dimensional object
profiling, and we have succeeded profiling of objects such as coins with the steps less than 150um.

In addition, we have developed a method to modify and optimize modulation waveform of a laser to achieve
linear optical frequency sweep.
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