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Measurement and 3D reconstruction method for pipeline’s joints based on shape feature

ZHANG Tian, LIU Shao-li* , TANG Cheng-tong, LIU Jian-hua
(Laboratory of Digital Manufacturing, School of Mechanical Engineering,
Beijing Institute of Technology, Beijing 100081, China)
Abstract ; To resolve the problem of joint’s synchronous measurement and reconstruction in complex pipeline system,
a measurement and 3D reconstruction method for pipeline’s joints based on shape feature was proposed. A shape fea-
ture matching between contours of joint's CAD model and those of joint’s material object was adopted to realize the
measurement of joint’s spatial pose. Projected images of joint’s CAD model were acquired through setting up “sphere
of viewpoints” of virtual cameras, These projected images were layered in the pyramidal structure to compose a gal-
lery of matching images, and the joint’s edges images acquired from material object were matched with its matching
images. The joint’s spatial pose was calculated iteratively by the least square method, and the joint’s 3D model in the
pipeline system was reconstructed. A pipeline multi-camera measurement system was proposed, and the experiments
on a pipeline’s joint pose measurement and 3D reconstruction were carried out. The result showed that the measure-
ment and reconstruction time could be controlled within 1 minute, the position and rotation error were respectively
0. 654 mm and 0. 73°. The efficiency and accuracy of the proposed measurement and reconstruction method could
meet the engineering requirements,
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0. 7°, VG B R A R AR IETE 8 s P, SRR AR A [H]
{RHUEFE 1 min Y,

R2 ERMER
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