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High resolution measurement of MEMS rotation angle
by phase correlation method

CHEN Zhi,ZHU Hong-cheng, HU Xiao-dong, HU Xiao-tang

(State Key Laboratory of Precision Measuring Technology and
Instruments, Tianjin University , Tianjin 300072 ,China)

Abstract: To realize the high resolution measurement of rotation motion to get the characteristic and
dynamic parameters of MEMS resonators in every moment, this paper presents a method to measure
the rotation angle based on the combination of Radon transform and phase correlation for the motion
image sequences of microstructures collected by a stroboscopic imaging technology. By the Radon
transform,the motion in Descartes coordinates is transferred to parameters of polar coordinates, so
that the rotation motion is projected to displacements of parameters. Then, the displacements are
measured by a phase correlation method to realize a subpixel motion measurement. Experimental re-
sults show that the resolution power of rotation angle is superior to 0. 01°. MEMS motion process is
analyzed by the method,and the offered solutions indicate that the influence of the distortion caused by
rotation is deceased, while the repetition of measurement is increased.
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Fig. 1 Effect of rotation on rigid-body
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Fig. 2 Image of correlation surface
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Fig. 6  Image of correlation surface after Radon

transform
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Tab.1 Measurement results of 10 images
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) ) © (ms)
0.01 0.009 0 0.001 188
0.02 0.017 9 0.002 172
0.03 0.028 4 0.002 140
0.04 0.0388 0.001 187
0.05 0.049 9 0.000 172
0.06 0.060 6 0.001 219
0.07 0.071 7 0.002 171
0.08 0.082 8 0.003 180
0.09 0.093 3 0.003 177
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Fig. 7 Angle measurement of MEMS motion
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