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Abstract: Fringe projection profilometry (FPP) can well balance the system flexibility and the measurement
accuracy, which is the mainstream technology of optical 3D imaging and shape measurement. When working with
FPP, first an appropriate system should be established, and then the system parameters describing the system
model should be determined via system calibration, finally the 3D shape is generated with 3D reconstruction by
using the calibrated system model. System calibration and system model are tightly coupled, which have a direct
impact on the performance of 3D imaging. The principle of FPP can be divided into two categories, i.e. the phase-
3D mapping and the binocular stereo vision. This paper reviewed the system model and calibration strategy of
FPP, which corresponded to the above two categories. Finally the method and basis for the accuracy evaluation of
FPP were summarized.
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Fig.2 Basic elements of the fringe projection profilometry and their
internal relations. Here ¢ denotes the phase distribution; m is the
2D image coordinate; X is the 3D space coordinate; 6 is the

parameter vector containing multiple parameters
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Fig.3 Schematic diagram of the phase-to-height conversion. (a) Reference plane only; (b) 3D imaging for the object
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Fig.4 Schematic illustration of an arbitrarily arranged FPP setup
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the calibration data!*”’
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Fig.10 Blocks gauges for system calibration™”. (a) Top view of the
calibration gauges; (b) Representative fringe image; (c)

Calibration regions; (d) 2D shape map; (e) 3D shape map
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Fig.11 System calibration of the hybrid phase-3D model
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Fig.12 System calibration of the stereo vision model
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Fig.13 Calibrating the FPP system with the BA strategy®”. (a) BA network consisting of different poses and benchmarks; (b) Details for the camera

including the i" pose and the j" benchmark
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Fig.14 Automatic coding of the dot matrix. (a)-(c) Three dot matrix
patterns that can realize automatic coding®®> °"°"; (d) Result of

automatic coding
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