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Research on the pixel accurate mapping method of structured light fringe
projection based on virtual field of vision

Li Maoyue,Zhang Minglei, Lyu Hongyu, Xu Jingzhi

(Key Laboratory of Advanced Manufacturing and Intelligent Technology, Minisiry of Education, Harbin
University of Science and Technology, Harbin 150080, China)

Abstract: To solve the problem of pixel coordinate mismatch and effective pixel missing caused by pixel size difference and phase error
between camera and projector, an improved wrapping phase-coordinate mapping method based on virtual field of view is proposed.
Firstly, the fringe phase under different overlapping field of view is analyzed to determine the optimal projection mode. Secondly, two
sets of horizontal and vertical fringes with high and low frequencies are designed, and the low frequency phase extremum is extracted to
calculate the virtual projection field of view. The high frequency period numbered the real and virtual field of view step by step to realize
the coarse matching between the small field of view. Finally, by using the improved wrapping phase coordinate mapping method and the
criterion of phase difference threshold, the projection pixel coordinates are numbered to obtain the accurate mapping relationship between
pixels. Experimental results show that the enveloping phase root mean square error in the same pixel interval is reduced by 78. 6%
compared with the continuous phase. In planar and complex surface experiments, the number of effective pixels increases by 9. 21 times
and 9. 43 times compared with traditional matching. The proportion of pixel mismatched coordinates decreases from 80. 55% and 59. 4%
of traditional phase matching to 14.26% and 12. 56% . It provides a feasible solution for pixel matching with the same name in adaptive
fringe measurement technology.

Keywords : virtual field of vision; optical measurement; sinusoidal fringe; wrapping phase; pixel mapping
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Fig. 1 Principle of the monocular 3D structured light

measuring system
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Fig.9  Structured light 3D detection platform
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Fig. 13 Phase curve and standard curve distribution diagram
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methods based on the plane model

AR5 A WLt HHAGE SR AREARPRIRICH
Hik Yot EL B/ %
TEGERE Y Bz LT 30 257 80. 55
RS EEE S 113 811 45. 66
A7 278 537 14.26

S HE IR I ASCHE H 4 T ik B R R T AL
AR RSPRG0S R R TC B = AR A TR g It
Btk A g O DT L ik A AR T 9. 21
f5H0 2. 45 £ AR R ABFRIRVCEC L BIFRIEE 14. 26%

S 2PN AR SC 5 i A A R E AR AR
BN RY AT SR IR UE . B 15 SR B e A SE g
B ARAL A 16 BR

K15 segafeil
Fig. 15 Test parts

Hn

(a) BN ) EE S AR AL (b) FAT [ L AR L
(a) Single frequency (b) Single frequency
transverse continuous phase longitudinal continuous phase

i
—
—
e —
—_—

P
(c) ZHBE I AR AL
(¢) Multi-frequency
transverse wrapping phase

(d) SR 1F SR AR i
(d) Multi-frequency
transverse continuous phase

() ZHY I R FEAAL
(e) Multi-frequency
longitudinal wrapping phase

16 AR Y S 56 FH 2 12

Fig. 16 Experimental phase diagram of the face model
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