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Application of strapdown inertial navigation
system in underground pipe network trajectory measurement
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[ Abstract] Aiming at the serious noise and low accuracy of inertial measurement unit in underground pipeline trail measurement,
a new instrument structure design is proposed. Then complementary filtering is used to further reduce errors. By introducing an
eccentricity rotating mechanism to form a half platform - half strapdown structure design, the STM32 MCU is used as a data
acquisition unit, and LabView and Matlab develops the upper computer system to complete the work of data reading and coordinate
calculation. Finally, the output of gyroscope and accelerometer could be complementarily filtered to eliminate noise and restrain
attitude angle drift. The influence of axial-line velocity on measurement is also taken into account. The experiment proves that the
introduction of new instrument design and filtering algorithm can effectively improve the accuracy of calculation, and has certain
practicality in the field of underground pipe network trenchless engineering.
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Fig. 1  Schematic diagram of inertial measurement system for

underground pipeline trajectory
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Fig. 2 Schematic diagram of complementary filter structure
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Fig. 4 Schematic diagram of three jaw traveling wheel structure
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Fig. 5 Circuit schematic diagram
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Fig. 6 Comparison of six measurement results
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