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Research on 3D Reconstruction System for Workpieces Based on
Binocular Structured Light

WU Jichun, CHEN Xisong, PU Tianqiu, LIU Yan
(School of Information Science and Engineering, Hohai University, Changzhou 213200, China)

Abstract; In modern industrial three-dimensional measurement, it is a main research direction for simple system hard-
ware structure, easy implementation and high-precision reconstruction method. In view of the complexity of laser scanning
reconstruction methods and the limited reconstruction accuracy of monocular structured light on complex or steep surfaces,
research on a three-dimensional reconstruction system for workpieces with binocular structured light is carried out. Based on
the self-constructed three-dimensional reconstruction platform, the encoded structured light pattern is projected, and the
background of the target object is removed through the mask; The absolute phase of the image is solved by combining com-
plementary Gray code and four-step phase shifting method; The parallax holes in the disparity map are filled to achieve high-
precision phase matching in the weak texture areas; The high-precision matching method is used to calculate the parallax of
all pixels, and achieve the three-dimensional reconstruction of the workpieces to be tested. The innovation of the project is to
improve the efficiency and accuracy of binocular image matching by using the structured light. Experimental results show that
the high-precision matching method has the advantages over the traditional binocular stereo matching algorithm in the matc-
hing accuracy of weak texture and repeated texture target areas and can effectively reduce the influence of environmental noise
and illumination changes, and obtain high-precision three-dimensional reconstruction results for the workpieces.

Keywords: structured light; binocular vision; stereo matching; three-dimensional reconstruction; image processing
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