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Abstract: In order to solve the problem that traditional laser differential confocal microscope (LDCM) can

not measure the angle of tilt with high precision while measuring the distance, a kind of angle measurement
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sensor based on LDCM was proposed. When measuring the inclined surface, the sensor first uses the
differential response signal obtained by axial scanning to accurately locate the focal position, and then
analyzes the pupil field intensity distribution of the microscope and extracts the peak position of the spot
image, so as to achieve the accurate measurement of the inclination. First, the field distribution model of
the focused beam reflected by the tilted surface to be measured was established, and the field intensity
distribution in the pupil plane of the microscope was analyzed at different tilt angles. Then, on the basis of
analyzing the characteristics of slanting spot, a method of extracting the peak position of spot using
improved Meanshift algorithm is proposed. Finally, the effectiveness of the sensor for tilt angle measurement
is verified by experiments. The experimental results show that the average error of the sensor is 0.011°
for the tilt degree (0°~8") and 0. 128° for the tilt direction (0°~360°), which can meet the requirements
of measuring tilt angle of measuring surface in the process of detecting three-dimensional surface by
using LDCM. The sensor provides a new method for high precision contour measurement of free-form
surface.

Key words: non-contact optical probe; differential confocal; 3D detection; tilt measurement; peak extraction
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Fig. 1 Principle of the system measurement and its structure diagram
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