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Pose Estimation of a Cylindrical Object for an Inspection Robot

Jeong, Kyuwon*

1[ Abstract JL

The cylindrical object such as a water pipe or an oil pipeline are widely used in the infrastructure. Those pipes should
be inspected periodically by human or a robot. However, since there is no edge or vertex in the pipe, it is very difficult
for the robot to navigate along the pipe. In this paper in order to guide the robot along the axis of the pipe, an algorithm
which find the axis using the measured range data from the robot to the pipe wall is developed. The algorithm is verified
using both the simulated range data and the measured one.
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Fig. 3 Inspection robot for a sewage pipe
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Table 1 Sensor matrix m; (10’mm/pixel)

00148 | -0.0008 43501
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Fig. 5 Range sensor coordinate transform

Table 2 Rotation angle a estimation error in case of no noise

a (Deg)
&) 5 10 15 2
0 0 0 0 0
g | 5 | 00087 | 0.0087 | 0.0087 | 0.0087
(Deg) | 10 | 00178 | 0.0178 | 0.0178 | 00178
20 | 00385 | 0.0385 | 00385 | 0.0385

Table 3 Rotation angle 8 estimation error in case of no noise

a (Deg)
(8 5 10 15 20
0 0 0 0 0
g | 5 | -00007 | 0.0007 | 0.0007 | -0.0007
Oeg) | 10 | 00015 | 00015 | -00015 | -0.0015
20 | -00030 | -0.0030 | <0.0030 | -0.0030
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Fig. 6 Computation result for the simulated data
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Table 4 Mean and standard deviation of a in case of
random noise added

a(Deg) a (Deg)
o(a) (Deg) 5 10 15 20

0 53464 | 10.3424 | 14.9326 | 19.7642

1.9496 1.6592 1.5904 | 1.9578

5 5379 | 9.7593 | 153802 | 20.3623

B 20087 | 14775 1.8585 1.6909
(Deg.) 10 5.5842 | 10.3389 | 14.6078 | 19.7550
1.6360 | 2.0471 1.7024 | 1.7473

20 5.1035 | 9.8791 | 14.4803 | 20.5189

1.5758 1.5609 1.8075 1.8987
Table 5 Mean and standard deviation of 8 in case of

random noise added
B (Deg) a (Deg)
o( B) (Deg.) 5 10 15 20

0 -0.0587 | 0.0367 | -0.0281 | 0.0456

0.8428 | 0.7449 | 06128 | 0.5041

5 49394 | 50650 | 5.1282 | S5.0398

B 04371 04805 | 0.6112 | 0.6083
(Deg.) 10 9.9974 | 10.0844 | 10.1952 | 9.9337

1.2721 1.4140 | 1.2007 1.4041

20 19.9806 | 20.0156 | 20.1894 | 20.2915

26776 | 28704 | 21758 | 3.4555
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