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Application of MEMS Inertial Technology
for Pipe Measurement
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2. Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: Aiming at the mapping problem of small-diameter pipelines, a method of applying
MEMS inertial measurement unit(IMU) in small pipeline mapping system is proposed. The initial
orientation of the MEMS IMU is assigned by the landmark point information, and the inertial/o-
dometer integration navigation information is processed in the factor graph theory. The binding er-
ror is corrected in the subsequent processing, bypassing the problem that the MEMS IMU cannot
complete the initial alignment. The factor graph of the inertial/odometer integrated navigation and
the recursive formula of the sum product algorithm is given, and the dragging test is carried out to
verify the algorithm. The test results show that the proposed application method can effectively
solve the mapping problem of small-diameter pipelines. Under the condition of 100m interval of
landmarks, the single axis positioning accuracy can reach 5cm.

Key words: MEMS IMU; Pipe measurement; Factor graph; Sum-product algorithm; Drag-
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Fig. 2 Schematics of device linking in dragging tests
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