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Location Tracking of Boiler Tube and Pipe Inspection Scanner Using IMU
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This paper proposes an IMU method for location tracking in power plants and indoor environments without GPS. IMU-
based sensors use accelerometer, angular accelerometer, earth magnetometer, and altimeter. It is a method for recognizing
the movement of pedestrians or moving objects. However, errors can be caused, as noise and bias increase due to long-
term measurement. VIO-SLAM type sensor T265, which uses a combination of cameras and IMU, and can accurately track
paths in invisible spaces, is used in this study. In addition, this type of sensor can be corrected in real time with a filter
function inserted into the sensor and errors can be minimized. As a comparison experiment with the encoder, it is possible
to evaluate the location of the scanner within a 10 mm error from the actual distance in 1,500 x 700 (mm) space. The
usefulness of this method is verified by measuring real specimens of boiler pipes and tubes, which are the major

components of power plants.
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Table 1 Comparative measurement result of IMU and encoder

Distance A (1,500 mm) B (700 mm) C (1,750 mm)

Sensor IMU Encoder IMU Encoder IMU Encoder

1 1,488.91 1,461.73 694.11 674.25 1,762.3 1,708.4
2 1,491.47 1,473.81 697.78 680.75 1,744.3 1,706.23
3 1,485.86 1,469.56 695.91 685.09 1,754.46 1,713.82
Count 4 1,497.25 1,482.81 698.23 679.61 1,740.49 1,711.65
5 1,493.61 1,479.56 687.19 685.09 1,765.01 1,707.31
Dz 1,491.42 1,473.49 694.64 680.958 1,753.31 1,709.48

Diror +8.58 +26.506 +5.356 +19.04 +3.312 +40.51
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Fig. 9 Comparative measurement result of IMU and encoder
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