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3D shape measurement based on colour fringe projection techniques

Bai Xuefei' ,Zhang Zonghua'”

(1. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China;
2. Cenire for Precision Technologies, University of Huddersfield, Huddersfield HDI3DH, UK)

Abstract:3D shape acquisition of object surface has been widely used in the fields of intelligent manufacturing, aerospace, cultural
relics protection, health care, remote education, and so on. Due to the limitation of hardware performance, especially the projection
speed of existing digital projection system, 3D shape of object can not be obtained quickly. Hence, the appearance of color imaging and
projection system provides a new research direction for 3D imaging system of parallel color channel. This paper reviews the status of 3D
shape measurement techniques by projecting and capturing colour fringe pattern images on the object surface in detail. The principle of
colour fringe projection technique, the modulation and demodulation of colour fringe pattern, the calibration of 3D imaging system and
the directions for future research are analyzed. Moreover, several case studies are illustrated to obtain the 3D shape and colour texture
using colour fringe projection techniques. This paper summarizes the 3D shape measurement techniques based on colour fringe pattern
images on the object surface elaborately, and the challenging issues and future research directions are also discussed to advance the 3D
measurement techniques.
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Fig.1 Schematic diagram of 3D imaging system
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Fig.5 Unwrapped phase map of palm
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Fig.6 3D palm light display chart with gradient
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Fig.7 3D palm texture display chart with texture

mapping method
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Table 1 The results of measured step (mm)
B ] W ] He xRz FrifEiR2E
18.212 18.216 0.004 0.034
13.258 13.215 0.043 0.029
18.422 18.437 0.015 0.010
17.603 17.630 0.027 0.063
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