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Parameter Estimation of a Revolute Joint Robust to Vision Errors

*Jun Takamatsu (The University of Tokyo), Yoshihiro Sato, Hiroshi Kimura (The University
of Electro-Communications), Katsushi Ikeuchi (The University of Tokyo)

Abstract— Our goal is to easily generate a robot program to manipulate linkages connected by a revolute
joint. The generation enables a robot to perform various everyday tasks, for example, opening a door, turning
on a water tap, milling coffee beans using a coffee mill, and so on.

Although one needs to set up joint parameters (axis direction and center of rotation)that are essential to
manipulate linkages which are connected by the joint, one has to manually set up them in the conventional
method. That causes the difficulty in the generation. Therefore we propose a novel method for estimating
the parameters of a revolute joint from observation including vision errors.
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Table 1 Relationship between the accuracy and the
experimental set up
Difference between the estimated and the true axis

direction with respect to 41
50 100 200
Average Average Average
(SD) [deg] | (SD) [deg] | (SD) [deg]
45[deg] 1.330 0.9352 0.6989
(0.6914) (0.5167) (0.3877)
90[deg] 0.6916 0.4881 0.3485
(0.3455) (0.2551) (0.1891)
180[deg] 0.3951 0.2690 0.1904
(0.2000) (0.1424) (-09464)

Difference between the estimated and the true axis

direction with respect to Z1
50 100 200

Average Average Average
(SD) [deg] | (SD) [deg] | (SD) [deg]

45[deg] 1.329 0.9411 0.6904
(0.6838) (0.5109) (0.3826)

90[deg] 0.6890 0.4929 0.3397
(0.3474) (0.2558) (0.1907)

180[deg] 0.3818 0.2701 0.1934
(0.1970) (0.1468) (0.1010)

Difference between the estimated and the true position
with respect to 4c

50 100 200

Average Average Average
(SD) [mm] | (SD) [mm] | (SD) [mm)]

45[deg] 2.632 1.870 1.317
(1.378) (0.9719) (0.6787)

90[deg] 1.394 0.9468 0.6748
(0.7260) (0.4800) (0.3424)

180[deg] 0.8007 0.5706 0.4047
(0.3834) (0.2735) (0.1928)

Difference between the estimated and the true position

with respect to Pc

50 100 200

Average Average Average
(SD) [mm] | (SD) [mm] | (SD) [mm)]

45[deg] 2.640 1.858 1.327
(1.384) (0.9538) (0.6823)

90[deg] 1.398 0.9509 0.6697
(0.7326) (0.4869) (0.3396)

180[deg] 0.8043 0.5836 0.3967
(0.3817) (0.2772) (0.1923)
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Fig.2 Target object: toy plier

Alignment & Subtraction

Fig.3 Modeling each parts of a toy plier
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Side View

Fig.4 Result of estimating parameters of a toy plier
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