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Abstract; When optical microscopic interferometry is used to measure the surface topography, there is
a contradiction between the enlargement of measuring interval and the improvement of measuring
precision. Therefore, a three-wavelength interference measurement system for surface topography
was designed based on wavelength switching and phase shift scanning. A data processing method for
three wavelength interference images was proposed by using the phase extraction and recognition
algorithm based on elliptic fitting and combined size scales of phase difference. The method was used
to process multi-wavelength interformetric images, and it effectively improves the overall precision of
surface topographic measurement and expands the measuring interval. Experimental results show that
when the measurement interval is expanded to nearly 15 times, the relative measurement error of
surface roughness of square wave specimen with multiple grooves is only 4. 12% as compared to that

of the data calibrated by China Metrology Institute. It concludes that the three wavelength
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interferometry realizes a high precision measurement for surface topography in a certain range.

Moreover, the data processing method for multi-wavelength phase recognition has not higher demands

for environment noise and can support system measurement in a higher noise environment in real time.

Key words: surface topography measurement; phase shift interference; wavelength switching; phase

shift scanning; optical microscopic interferometry
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Fig. 1 Schematic diagram of surface topographic measurement

system based on wavelength switching
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Fig. 2 Flow chart of surface topographic measurement

based on wavelength switching
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Fig. 3 An interference image of measured object
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Fig. 6 Phase curve of line
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Fig. 7 Phase curves of line for three wavelength
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Fig. 9 3-D topography (local) of a plane mirror
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