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A Modified RTS Smoothing Algorithm for the in-Pipe Geographic

Coordinates Measurement with MEMS Device *
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Abstract: It utilizes the in-pipe detector carrying MEMS devices to realize the 3-dimensional coordinate
measurement of small buried pipelines. This method takes dead reckoning( DR) as the main positioning method , and
all detectors used are inside the pipeline. The normal work of the pipeline will not be affected during detection,
which is of great significance to the safe maintenance of the pipeline. How to correct the error effectively is the key
problem to realize the technology. The mileage information obtained by the odometer is used to solve the DR, which
can replace the traditional solution method of strap-down inertial system ( SINS) and reduce the error accumulation of
speed update. The measured magnetic and gravity information in the tube is introduced to increase the observed
quantity of attitude error estimation. The improved Rauch-Tung-Striebel smoothing filter algorithm ( RTS-FC) is pres-
ented for off-line calculation,and the positioning accuracy of the system is further improved by introducing the end
point alignment information. The 180 m pipeline has been detected by the detector,and the maximum error of the
result was 8 m. The experimental results show the effectiveness of the algorithm. This method lays a foundation for
the practical application of geographic coordinate measurement by the MEMS devices.
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