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Abstract In this paper, a convolutional neural network is proposed to obtain high quality absolute phase from single
frame composite images. The composite image used in the proposed method is the fringe image embedded with
speckle. The convolutional neural network consists of two sub-networks, which use the fringe mode component and
the speckle mode component in the composite image to solve and unfold the wrapping phase. In the process of phase
unwrapping, the proposed method uses the pre-photographed composite image and its fringe order as auxiliary
information to ensure the accuracy of phase unwrapping. Experimental results show that the proposed method can
minimize the number of projected images by using single-frame composite images and obtain high precision absolute
phase, which provides a feasible solution for 3D measurement in high precision dynamic scenes.
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Fig. 1 Principle diagram of absolute phase is obtained by using phase shift method combined with gray code method
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Fig. 2 Design of composite fringe pattern. (a) Generation principle of composite fringe pattern;

(b) composite fringe pattern
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