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Microscope Automatic Focusing Method Based on
Height-Guidance of Object-Side Differential
Confocal Axial Measurement
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Abstract; Aiming at the problem of low efficiency of traditional automatic focusing methods and difficulty in
adapting to the high precision and high efficiency of microscopic morphology detection in industrial products, a
microscope automatic focusing method based on the height-guidance of object-side differential confocal axial
measurement is proposed. After obtaining the calibration curve between the defocus amount and the axial light
intensity difference in the measurement system, the motion mechanism is controlled so that the axial distance
between the objective lens and the sample is used to collect images at equal steps. The current axial defocus a-
mount is determined quickly through the difference in light intensity between the front and back focus posi-
tions, and control the axial movement mechanism to achieve fast autofocus. A microscope autofocus experi-
mental platform is built to test samples. Experimental results show that the image focusing speed and sensitivi-
ty of the proposed method are better than that of DFT, EOG and other automatic focusing methods, and the

axial solution of the system is better than 0.4 pm, which effectively improves the focusing speed and accuracy
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of the microscope.
Keywords: autofocus method; axial measurement; axial differential confocal; object-side differential; micro-

morphology detection
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Fig. 2 Differential confocal Fig. 3 Simulation curve diagram of object-side
theory simulation differential confocal axial measurement
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Fig. 4 Over range determination method based on information theory
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Fig. 5 Differential confocal microscopy measurement system
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Fig. 6 Results and analysis of calibration experiment
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