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Designs of Pipe Fitting with Three Dimensional Measurement and
Kinematic Constrained Equations
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Abstract

Ship is a huge system including a variety of pipe arrangements. Pipes are installed according to the
design layout, however the end poistion of pipes are not well matched owing to its measurement and
construction errors. In this situation, the customized pipe fitting is frequently designed to connect with
both pipes, the position of which are manually measured. This paper focused that these two
coordinates are measured by point cloud from RGBD sensor and the relative transformation induced by
positional and orientational differences is calculated by inverse kinematics in robotics theory. Therefore,
the result applies for the methodology of the pipe connection design. The pipe coordinate that is
estimated by the matching and the probabilistic RANSAC method will be verified by experiments. The
kinematic design parameters are computationally calculated by using the minimum degree of freedom
that connects both pipe coordinates.
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