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Posture Estimation Method for a Cylindrical Object

Jeong, Kyuwon*

Abstract

(F FE4W%), Normal Curvature (‘§4
Algorlthm (FAx g2 F)

A cylindrical shape object is widely used as a mechanical part and a water pipe or an oil pipeline which are of
cylindrical shape are widely used in the infrastructure. In order to handling such objects automatically using a robot,
the posture i.e. orentation in 3D space should be recognized. However, since there is no edge or vertex in the pipe, it
is very difficult task for the robot. In this paper in order to guide the robot, two kind of algorithms which find the
axis using the measured range data from the robot to the object surface are to be developed. The algorithms are
verified using both the simulated range data and the measured one.
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Fig.2 Principal direction and the related vectors
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Table 1 Rotation angle a estimation error in
case of no noise

a (Deg.)
&la)
5 10 15 20
0 0 0 0

8 5 | 0.0087 { 00087 | 00087 | 0.0087
(Deg.)| 10 | 00178 | 00178 | 0.0178 | 0.0178
20 | 0038 | 0038 | 0.0385 | 0.038

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

(Deg.)
(8 ¢ e
5 10 15 20
0 0 0 0

8 5 {-0.0007 | -0.0007 | -0.0007 | -0.0007
(Deg.); 10 | -0.0015| -0.0015 | -0.0015 } -0.0015
20 | -0.0030 | -0.0030} -0.0030 | -0.0030
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(a) 3D Range data from simulation

(b) Fitted surface and the related vectors
Fig.3 Computation result for the simulated data
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Table 3 Mean and standard deviation of a in
case of random noise added

a(Deg)) a (Deg)

o @) (Deg.) 5 10 15 20
o | 53464 | 103424 | 149326 197642

1949 | 16592 | 15904 | 1.9578

5 | 537% | 9759 15.3802 | 20.3623

B 20087 | 14775 | 1.8585 | 1.6909
(Deg.) 10 55842 | 10,3389 | 14.6078 | 19.7550
16360 | 2.0471 | 17024 | 1.7473

o0 | 1035 | 98791 | 144803 205189

15758 | 15609 | 1.8075 | 1.8987

Table 4 Mean and standard deviation of b in
case of random noise added

B (Deg.) @ (Deg.)
o(BDeg)| 5 10 15 20
0 -0.0587 | 0.0367 | -0.0281 | 0.0456

08428 | 07449 | 06128 | 05041
49394 | 50650 | 51282 | 50398
B | ° | 0437 | 0405 | 06112 | 06083
(Deg) | | 99974 | 100844 | 101952 | 99337

12721 | 14140 | 12007 | 14041
19.9806 | 200156 | 20.18% | 20.2915
26776 | 28704 | 21758 | 34555
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Fig.4 Procedure for steering angle determination
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Fig. 5 The range data from the mobile
robot to the pipe surface
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Fig.7 The aligned range data to the
pipe axis
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