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Path following Motion in 3D Space by a Coupled Tendon-driven Articulated Arm
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A long articulated arm is being developed to enable decommissioning work at the Fukushima
Daiichi Nuclear Power Plant. In decommissioning work, the end-effector of the arm need to approach
to a target position inside the containment vessel. If a target path can be set in 3D space and the
entire arm can follow the path, the volume to be passed through can be minimized. This path-following
motion is effective in decommissioning work because it is suitable for passing through narrow areas and
avoiding obstacles. In this study, we proposed a method for calculating the target posture in path-
following motion that matches the tip position and the target path more accurately than in previous
studies. Using the proposed target posture calculation method, we also conducted an experiment of
path-following motion to demonstrate its effectiveness.
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Fig.1 Following motion of an articulated arm on a target
path.
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Fig.2 Mini 3D CT-Arm with the fabricated mobile at-
tached.
Arm length: 2400 mm. Arm diameter: 150 mm.
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Fig.3 Proposed method for calculating the target joint
angle with respect to the target path.

RET2EHEEAVWESEOTHRAMED HIERKICH T 2
—HEE R R T 72D, R [4] TREINBERDOBEHE RS
FTA2EHEEHOCTREENEESOEE ¥ I 21— a vk
MATLAB ZHWTiTo 72, R E BV SR, FREs i
CHEZRVERTR 4I1TRT. M4IRT 512, R T28
HITRISPER OB HITE ¥ FE U T BRI 2 FRMBOMRE R
INELFTBZEDAHETH B.

Fig.4 Trajectory drawn by tip position in kinematics sim-
ulations using MATLAB.
Top: Using conventional methods.
Bottom: Using proposed methods.
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Fig.5 Experiments on path-following motion for paths
that turn simultaneously in the pitch and yaw di-
rections.
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