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Abstract The accurate measurement method of micro-displacement of movable mirror in
Michelson interferometer is studied. The relationship between the stripe spacing and the rela-
tionship between the pixel interval is determined by monochromatic light calibration, and then
the micro-displacement of movable mirror is obtained by measuring the movement of the zero-
order dark fringe center using white light interference. For the monochromatic light stripe dia-
gram, the stripe noise is eliminated by the progressive Fourier transform in different lines,
frequency shift, low-pass filtering and reverse transform, and then the conversion relationship
between fringe spacing and pixels is obtained by polynomial fitting, automatic search of fringe
extreme points. For white light fringe pattern, the pixel interval of the center zero dark fringe
center shift is obtained by means of fringe smoothing, setting the qualified threshold to elimi-
nate individual singular extreme points and averaging the values of each line. Finally, the mi-

cro-displacement of the movable mirror can be accurately obtained. This paper comprehen-
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sively uses the algorithms including image processing technology, least squares fitting tech-

nique, automatic search technology of fringe extreme points, and etc. , to realize the intellec-

tualization of the measurement algorithms of the micro-displacement of the movable mirror in

Michelson interferometer, which can be used to calibrate the micro-displacement of the plane

reference mirror in the interferometer, and measure the thickness of the transparent film.
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