% 48 %% 3 M b ok TA2 2019 % 3 A
Vol.48 No.3 Infrared and Laser Engineering Mar. 2019

EEEZBAFNEZBHET I EENERE
X L ATER, EBRER
(P B AN R LRI & T LRI, @) 48 621999)

1 . AT EsEAS AT 3 (SinPSI) P A5 A8 8 ) ik ok A 420 69 BB, 4R T — AR AR SRR AR Ok
1% B 0945 % £ 5% A 4] SinPSI - 3% (ASM-SinPSI), & %t 43 SinPSI 12 5369 F — =A% iR B
X B EIAR NG, R TR RS F R T B RAL B A, R JE M SinPSI 12 5 69 3 =/
kb ATk AR E RS HFIE 8, R E UK EWit ok @AaAn, B AR EREA
#1% B 4% JLF , ASM—SinPSI %9 & @42 48R BiE £ % 0.016 rad, ZAF W E A 1.6.2.2.5.3 rad B 457
= %8P, ASM-SinPSI 3 7T A5 #h 3R BUK @448, 5 A 52k @4 £ 69 & K164 0.058 Trad, /& 1.5~3.5rad K
R A E AL F R A 08 BT, ASM—SinPSI & 4 7 T 4 A 4115 B Bp 7T Sk B R BUE @248, AR T A

FBHETER,
(@R ka@wE; EEBHATY; 1£AAAR
FE S ES: TH744.3 XEIRER: A DOI: 10.3788/IRLA201948.0317002

Sinusoidal phase—shifting interferometry with arbitrary sinusoidal
modulation for wavefront measurement

Liu Qian, He Jianguo, Yue Xiaobin
(Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: Sinusoidal phase—shifting interferometry (SinPSI) suffered from modulation error. To cope with
this problem, an arbitrary sinusoidal modulation SinPSI (ASM —SinPSI) method was proposed, which
extracted wavefront phase from Fourier spectrum of the interferometric signal. In ASM—-SinPSI, firstly the
modulation amplitude was determined from the strength ratio of the first and third spectrum peaks. To
avoid being divided by zero in calculating the ratio, a spatially random sampling strategy was adopted.
Then the absolute values and signs of sine and cosine of wavefront phase were determined from the first
three spectrum peaks, and the phase was calculated with arctangent. Simulations demonstrated that the
wavefront phase retrieval error is 0.016 rad without prior knowledge of the modulation. In experiments
with modulation amplitudes of 1.6, 2, 2.5 and 3 rad, wavefront phases were accurately measured with
ASM-SinPSI, and the maximum deviation from the exact phase was 0.058 7 rad. ASM-SinPSI, having
the benefit of extracting wavefront phase with arbitrary unknown modulation amplitude between 1.5-3.5 rad,
relaxed the demanding requirement on the phase shifter of interferometers.
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Fig.1 Schematic of spectrum strength of SinPSI signal
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Fig.3 Flowchart of ASM-SinPSI
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Fig.5 Strength and phase angle of signal spectrum of a selected pixel
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Fig.6 Error map of the retrieved wavefront phase
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Fig.7 Phase retrieval error with respect to the modulation amplitude

6] B e BEAR W) & 0 O AR G X B Y, Ju(w) 5 Ja(u)
EAFESE  IE PR IER S REBEAREFHEBRLIL,
MRS T IR 2 o

B 5 R MR A R 3 SR DR B T B S i, i TR
PG E AR, FEXE 3f MR AL I AT E B R
B, HBEREMREDRT 258 3fo H—LRE
PR R R 5 IE 52 A 6 R 2 )5 A48 B R iR
2 (B ) i 2 B 8 B m o p B AT L, RR IR 2 5%
FER Z 6 3F B0 B A AL, (ELA — SRR A0 R L
BT 7.9.5.11.12.2 S50 fE , 3% ] BB 2 A [F 2k B9 4
BTG RN EEFRE

0.3

[

e

Retrieval error/rad

A

6 7 8 9 10 11 12 13

Normalized sampling frequency

Bl 8 RS5O H SRR 22 0 K Rl &
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Fig.9 Phase retrieval error with respect to the data length
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Fig.10 Collected SinPSI signals with different sinusoidal modulations
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