%34 % 56 b= = SO Vol. 34, No. 6
2014 4F 6 J1 ACTA OPTICA SINICA June, 2014

KT AE 2 A P i LI 28 R 700
MR SO AL 22N

¥OW OME%

LM Lok K% {5 SR 5 TRSBE ., 7 M 110870)

TEE  SMASOMAL 22 D0 R GRS I i v 9 G B B R L AE T OB A XTI B B b, & M SR B S R A
PR S £ 158 25 9 A7 A6 T K AR I B8 SR A% 4t 22 A Ao R L it 78 4 (MPFFT) 8 325 3+ 504 7 0 200 38 Al 2% SCA r
B &7 A i 22, S BOM L 22 W R WA . R T OB/ B T 7 A A R 25 L $ T — R RS IE MPFET A
AL vk L T A T AR, 25 A0 IE 1) MPFFT 5 EREH, ff B4 RERW] E LA E T, 6l Je /i
#0 0. 1°0 A5 5 M e KA R B i 200 4. 19 kHz, 84 MPFFT A7 0 iR 22 KT 100°, ZAH AL AL IE I » A0 457 0
R 25 /N T 0. 27 AR, 22 I 1R 25 /N T 0. 004° 5 76 1255 407 W 75 R385 I T 17 00 8 AR 7 22 0 38 12 22/ T 0. 2%, 24 Bl
FE S 20 pom B AE AV 25 W00 4k 5% 2 BT )™ AR B AL AS M 4 1 25 /8 F 0. 0111 pm, N SEHH AS AR R HE4R 1L T 5% .
KW UM B 580 A 22 I 5 AR AL 22K IE

FES%ES TH741 XEiRiZAE A doi: 10.3788/A0S201434.0612006

Moire Fringe Phase Difference Measurement Based on Correcting
MPFFT Algorithm
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(School of Information Science and Engineering, Shenyang University of Technology ,
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Abstract Moire fringe phase difference measurement is the key technology of grating displacement measurement,
when the two gratings are in relative movement, moire fringe signal frequency is offset because there is an angle
error between the two gratings, traditional multi-phase fast Fourier transform (MPFFT) algorithm is used to
calculate moire fringe phase value at any time, it will produce measurement errors, resulting in phase difference
measurement is not accurate. To reduce the phase measurement error caused by frequency offset, a phase
measurement algorithm of correcting MPFFT is proposed, and phase correction model of MPFFT spectrum based on
phase difference correction method is deduced. Simulation results show that in the absence of noise, when the angle
error is 0.1°, moire fringe maximum signal frequency offset is 4. 19 kHz, the phase measurement error of traditional
MPFFT is more than 100°, phase measurement error is less than 0.2°and the phase difference measurement error is
less than 0.004° after correction in the presence of Gaussian noise and harmonics. the phase difference measurement
error is less than 0.2°. When the pitch is 20 um, the corresponding grating displacement measurement error is less
than 0.0111 um, it provides a reference for the grating nanoscale displacement measurement.
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Fig. 1 Procedure of moire fringe acquisition
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