#2665 1L
2006 4 11 A

P S
ACTA OPTICA SINICA

Vol. 26,No. 11
November, 2006

YEHRE . 0253-2239(2006)11-1641-6

X H 2 BUS SRR 2R GBUS B

IR 22 AL FHE B A AL 610064)

RE: ROZHSHREIRF BN M ESEE AR . 8 00 B AR 50433 A5 0L, R R A B CE &
FAR TR R R A 480, B a8 28 R B B & B MR A8 E IR R — B RO B B — 8
THER T BF 32 AR T A 4 o T 5% SR B, 25 ARG AR T o {UF AR IR gk BB 40 B, P 67 B A ) BEL A 3 R A 1 B R BB
EMHARTE., M TEENAELZY A RTRER—IBASE AR SN, AR KBRE Lk T HE MR
FERY IR R, SE I T R IR A R A . B T B AR B SRR, AR B8 B R T AR B A, S IRIE T
P05 BB R R HEAT T A RL IR 22 T R AR R .

XER: FEMY: RE=SHEEAN; SREHRNFLRE: SHWERE;: FiELPk

FESES: 0438 XN RIS A

Inverse Fringe Projection Technique Using Multi-Projectors Simultaneously

Cai Yuanyuan Su Xianyu
(Department of Optoelectronics, Sichuan University, Chengdu 610064)

Abstract: The inverse fringe projection technique using multi-projectors simultaneously is proposed. Through the absolute
phase measurement of the master object, different inverse fringes are generated for the different projectors placed in
different directions. During the detection, the projectors project their inverse fringes simultaneously. If the object and
master are identical, a standard sine fringe without shadow and break is got on the camera. If the object is deformed, the
deformation becomes obvious, and can be evaluated quantificationally by simple Fourier transformation and phase
unwrapping. Therefore, the detection of complex and discontinuous objects can be completed with only one fringe image, the
problems of shadow and break are solved to a large extent, and consequently the fast online detection of this kind of objects
is realized. The principle of this technique is expatiated, and the validity is proved by taking the system of two projectors for

example. The analysis of error and requirement of application are also presented.
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Fig.1 Differences between conventional and inverse fringe projection. (a) Conventional fringe projection, (b) inverse

fringe projection, (c¢) deformation detection of inverse fringe projection
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Fig. 2 System of inverse fringe projection using multi-projectors simultaneously. (a) Schematic diagram of experimental

system, (b) relationship between coordinates
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Fig. 4 Results of conventional fringe projection using single LCD (a) and DLP (b) projector and inverse fringe

projection using single LCD (c¢) and DLP (d) projector
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Fig. 5 Result of inverse fringe projection using two projectors simultaneously, valid projection area of LCD(a)and DLP(b)

projector, full modulation inverse fringe of LCD (c¢) and DLP(d) projector, inverse fringes projected on master using

two projectors simultaneously(e) and (f) pure cosine part of (e)
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Fig. 6 Result of deformation detection of inverse fringe projection using two projectors simultaneously, deformation

detection of inverse fringe projection using LCD (a) and DLP(b) projector, result of inverse fringes projected on

deformed object using two projectors simultaneously (¢), (d) pure cosine part of (¢), (e) detected distortion in the

normalized phase scale, (f) three dimensional image of distortion in the height scale
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Table 1 Phase deviation of projection result on standard

object from wanted fringe

Standard deviation /rad

Whole projection area 0. 0691
Projection area of LCD 0.0673
Projection area of DLP 0.0720
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Table 2 Phase error of inspection

Standard deviation /rad

Whole projection area 0.0351
Projection area of LCD 0. 0309
Projection area of DLP 0.0414
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