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Pose Estimation for an Inflatable Robot Arm using an RGBD Camera

O KEWEN ZHANG, AKIHIRO KAWAMURA, and RYO KURAZUME (Kyushu University)

Abstract:  This study presents a method to estimate the pose of a flexible 1-DOF inflatable robot arm using a single RGB-D
camera. Our approach determines both the joint angle and the deformed shape. Experimental results demonstrate a high-
precision joint angle estimation with a 1.00-degree mean absolute error, and successfully capture the arm’s skeleton.
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Fig. 3 Front link point cloud
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Fig. 4 Principal axis of the link

Fig.5 ICP
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Fig.7 Multi-view point cloud
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(a) Rotating to the(b) Stationary (c) Rotating to the
right state left

Fig. 8 Definition of link rotation direction
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Fig. 9 Experimental results
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Fig. 12 Curvature profile
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Fig. 13 Arc segment

Fig. 14 Skeleton
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