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Review of dynamic three-dimensional surface imaging

based on fringe projection
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Abstract: The dynamic three-dimensional(3D) surface imaging technology based on fringe projection was
summarized and the characteristics of typical strategies were analyzed. Firstly, the basic principle of the technique
was introduced, including the basic structure of the system, the principle of 3D surface imaging, and the two
typical phase extraction methods, phase shifting method and Fourier transform method. Secondly, the dynamic
imaging scheme including high speed projection scheme and dynamic 3D surface imaging method using
relatively low speed camera was introduced. Thirdly, the absolute phase acquisition methods in dynamic 3D
image were introduced, mainly analog and digital coding and area statistical coding, were introduced. Finally, the
methods of accurate dynamic phase measurement were introduced.
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Fig.l Schematic diagram of fringe projection based 3D measurement

system
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Fig.2 Experimental results of frequency multiplexing. (a) Original
image; (b), (c), (d) fringes image at different moment separated

by filtering
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Fig.3 Experimental results of color multiplexing. (a) Original image;

(b), (c), (d) Fringes image at different moment separated by color
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Fig.6 A set images of dynamic face measurement sequence. (a), (b)
High frequency fringes with phase difference 2n/3; (c) Low
frequency fringe; (d) Image obtained with white light
illumination; (e), (f) Images obtained with red and green light

illumination separately
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Fig.7 Measurement results of expression change. (a), (b) Expression at
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Fig.11 Experimental results of absolute phase for two dimensional
three level spatial coding method. (a) Deformed fringe; (b) Depth

map
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Fig.12 Schematic diagram of multi-view geometric constraints
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Fig.13 Experimental results of phase compensation. (a) Phase measured
by PMP; (b)-(d) Results of phase compensation by FAPS,
WFAPS and GWFAPS separately; (e) Result combining
GWFAPS with PMP
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Fig.14 Comparison of different algorithm for obtaining phase. (a) By
Fourier transform; (b) By background- eliminated Fourier

transform; (c) By background-normalized Fourier transform
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