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Differential confocal profile tracking measurement method based
on Kalman prediction
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Abstract; It is difficult to realize high efficiency of axial scanning differential confocal measurement ( ASDCM ). In this article, a
differential confocal profile tracking measurement method based on Kalman prediction is proposed. In this method, the linear range of
hundreds of nanometers of laser differential confocal axial response curve is used for high-precision linear sensing measurement of the
continuous surface profile, which improves the measurement efficiency. Meanwhile, the Kalman predictor profile tracking method is
introduced to predict and track the unmeasured surface using the measured profile point data, which expands the range of linear sensing
profile measurement. Compared with the ASDCM, experimental results show that the measurement efficiency of this method is improved
by 8 times, the high-precision tracking measurement of the standard elliptical column with the PV value of the outer profile is greater
than the linear sensing measurement range, and the repeated measurement standard deviation of the roundness of the laser inertial
confinement fusion capsule is 3 nm. It provides a high quality method for high precision, fast and nondestructive measurement of
continuous surface profile of rotary precision components.
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Fig. 1 Principle of laser differential confocal linear sensing measurement
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