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Fig.1 Optical measuring system
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Fig. 2 Polarization resolution
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Fig. 3 Structure of optical head
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Fig. 4 Defocusing optics
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Table 1 Measurement results of longitudinal
displacement

(Unit: pm)

zi |Axi=xi—x |(Ax)?|| x| Axi=xi— x |(Ax)?
4982 —19 361 || 5016 15 225
4987 —14 196 || 5010 9 81
5003 2 4 | 5000 —1 1
5015 14 196 || 4995 —6 36
5020 19 361 4980 —21 441
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Optimization of Optical System Capable of Off-Surface
Displacement Measurement
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Abstract: To achieve the measurement for complicated three-dimensional object surface
outline and the longitudinal displacement or vibration of object within a small space, it's
necessary to develop optical detection system with high resolution and non-contact. Laser
Doppler technology is preferentially applied in longitudinal displacement measurement of
complex three-dimensional object because it has high accuracy, quick dynamic response, good
linearity, great measuring range and is noncontact. However, the signal got from the
scattered light of object measured is faint, so improving the intensity and signal-to-noise ratio
of the signal are pivotal. Laser Doppler technique and statistic law of random changing of
scattered light phase are studied and a reference optics with high spatial resolution is
designed. The measurement result is satisfying when the system is applied to the off-surface
displacement measurement, with a relative error of 0. 3%.

Key words: optical measurement; laser Doppler reference optical system; off-surface
displacement measurement; spatial resolution



