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Real-Time Three-Dimensional Imaging Technique Based on Phase-Shift
Fringe Analysis: A Review
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Department of Opto-Electronics, College of Electronics and Information Engineering, Sichuan University,
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Abstract In recent years, the demand for three-dimensional (3D) information of the objective world and scene has
increased sharply and drives the rapid development of 3D measurement techniques based on structured light
illumination. The 3D imaging technique based on fringe projection and phase-shift fringe analysis has high accuracy
and robustness, standing out among many techniques, and is widely used in industrial inspection, digitalization of
antique, biomedicine detection, and so on. In the application scenarios with timeliness requirements such as human-
computer interaction, virtual reality, online detection, and remote surgery, realizing real-time 3D measurement is of
great significance and obvious value. In this paper, the basic theory of 3D imaging technique based on phase-shift
fringe analysis was introduced. Several optimization directions for real-time 3D imaging were discussed, and
different methods in various optimization directions were reviewed. Finally, the challenges and potential research
directions of real-time 3D imaging technique based on phase-shift fringe analysis were summarized.
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Fig. 1 Schematic of 3D imaging technique based on phase-shift fringe analysis
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Fig. 2 Main optimization approaches of real-time 3D measurement
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Fig. 5 Schematic of phase unwrapping guided by fringe embedding auxiliary information.

embedding four-step phase shift fringes®™” ; (b) periodic signal embedding four-step phase shift fringes

(¢) speckle signal embedding three-step phase shift fringes®™ ; (d) phase encoding embedding four-step phase shift
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