55 414 5 3 ) B Ot % Vol. 41 No. 3
2020 4% 5 H Journal of Applied Optics May 2020

X E %S :1002-2082 (2020) 03-0580-06

S0 M T 2 L B T

BAFRL K A ELL FEE O R R
(1. 1 TR A RS P TR, EHT 201600; 2. 1 IEHIT A2 bt (15

FHALT BB 185 200093 3. 35 st AR Ay 86 BEATIR 24 71, L35 5 215129)
BOR A AR AR Y b TR A, B HURAE KA L R A A U, 5
*EB T 5L 2 R AR R 0 R AR, R B B 4RI T IR AR T L AR o
B EE A, RGN R TR 5 A st 6w AR AS okt S SRR AT A AR, % SR
A0 A A T 60 S A B R T AR A, AR T 60 A R AR L AR B AT 6 B R R
5] R 2 60 A T A S AR R AN, B — A e R A ARG, BB
525 # 0 R AR L 2 A R 903 6 8 0.1 mm~ 0.5 mm, @ 5 b AT 4R 8 o ik A A 3K 5
T 0.03 mm~0.05 mm, #% 7 EH AR H T 1045 £
RGpE: Z 0T S E kWA Ak Mk Bl
#h ] 43 %5 : TN206;THS9 kAR EG: A DO 10.5768/JA0202041.0303006

Research on 3D measurement and reconstruction of high-precision
profile of multi-frequency grating object
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(1. School of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201600,
China; 2. School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China; 3. Suzhou SoundLink Hearing Equipment Co., Ltd., Suzhou 215129, China)

Abstract: In the current practical system, due to the existence of noise, the full-field phase value cannot be
obtained when the single-frequency grating is phase-resolved point by point, which leads to the low
reconstruction accuracy of small objects with complex profiles. A multi-frequency grating projection method
was proposed to realize the high-precision reconstruction of the objects with small volume and complex
morphology. The system algorithm decomposed the multi-frequency grating based on the improved four-step
phase-shifting method which changed with time series. The multi-frequency grating decomposition separately
expanded the phase of each frequency grating, and the grating decomposition of each frequency was carried
out point by point. The discontinuous phase in the single-frequency grating due to noise could be repaired by
fitting other frequency gratings, and a continuous phase in the whole field could be obtained. Experimental
results show that the error range of single-frequency structured light is 0.1 mm~0.5 mm for measuring small
and complex objects, while the precision of our method is 0.03 mm~ 0.05 mm, which can be improved by
about 10 times.
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Fig. 1| Schematic diagram of structured light three-
dimensional reconstruction system
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Fig.2 Model diagram of grating projection system
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Fig. 3 Multi-frequency heterodyne method for phase

decomposition
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Fig. 4 Reconstruction process of screw model
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Fig. 6 Physical mapof three-dimensional reconstruction

system setup
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