BAld 2 Hr ot Vol. 41, No. 2
2014 48 2 A CHINESE JOURNAL OF LASERS February. 2014

A = 4ER IR AR
KER KEA BB

PR BT B BB B R & 01| AR 610064)

TE R4k, G500 =4 BUR B AR PIR ARSI 2 N F 38 5 SR W 8RO R 4 — A U & LU g
P2 ) AR B A DA 5 — A i BE I SR A2 B A R v R A AR O 4% RIS TN B B AR T 2% a0 ] T BT iR
T AN R =458 5B SRR B 25 8 O = 2 R A R R D AR S R SR AR IR Ak
LA G AR SO AR R PN & AR AR B0 4R ol S BT T A R IR SRRl
T AR TE S T 45000 = 4 SR BRI T R R L DR TS T B R 80 T A SR B B R B A B =
AEFNAR Y T7 2 28 DT AE S N T Y S B A AR L A BT T A RO = 4E R R R LA R U A S R R RSl .

KEIW WMBRRGE: ZHBE; 45 BBl E; K800 2888

HESES TN247; 0438.2 XHRFRIRAS A doi: 10.3788/CJL201441.0209001

Three-Dimensional Imaging Based on Structured Illumination

Su Xianyu Zhang Qican Chen Wenjing
(Opto-Electronics Department , College of Electronics and Information Engineering, Sichuan University,

Chengdu . Sichuan 610064, China)

Abstract In recent years, three-dimensional (3D) imaging technique based on the structured light illumination has
been studied deeply and applied widely. Most commonly, in the technique proposal, a fringe pattern with a carrier
frequency component is projected onto the imaged object, then the deformed fringe patterns caused by the height
distribution of the tested object’s surface are recorded by a imaging device from the other direction. By demodulating
the deformed fringe patterns, the 3D digitized reconstruction of the object can be retrived. Comparing with 3D
holographic imaging, such 3D imaging process based on the structured light projection can also be divided into two
imaging steps. The two-dimensional (2D) fringe image modulated by the imaged object is captured by a camera.
Then, the 3D digitized image of the object can be reconstructed by demodulating the deformed fringe patterns. The
progress in this 3D imaging techniques based on the structured light illumination made by author’s research group is
reviewed. Different 3D imaging methods based on the Fourier fringe analysis, phase-shifting fringe analysis and
dynamic 3D imaging are deeply discussed and some related experimental results are also demonstrated to readers. In
addition, the characteristics of the 3D imaging based on structured light imaging and their developing trends in the
future are pointed out as well.
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Fig. 1 Schematic of 3D imaging based on structured illumination
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Fig. 2 Diagram of the spectral distribution of deformed
grating when sinusoidal grating is projected
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Fig. 4 3D imaging based on Fourier analysis. (a) Face model; (b) deformed fringe;

(c¢) 3D digital reconstruction by Fourier analysis; (d) 3D imaging with gray texture
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(b) 3D reconstructed flower image with color texture
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Fig. 7 3D imaging results of a plastic head model based on phase shift fringe analysis
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Fig. 9 Dynamic 3D imaging results of a vibrating drumhead
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Fig. 10 Dynamic 3D imaging results of a rotating fan blade
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