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Assembly of Flexible Objects without Analytical Models

R Jun Miura (Osaka University) Katsuhi Ikeuchi (Carnegie Mellon University)

Abstract This paper describes a novel approach to assembly of exible objects. The operation
dealt with in this paper is to assemble a rubber belt with �xed pulleys. By analyzing possible
states of the belt based on the empirical knowledge of the belt, we can derive a method to have
not only the action planning but also the visual veri�cation planning. We have implemented a belt
assembly system using the two manipulators and a laser range �nder as the sensor, and succeeded
in performing the belt-pulley assembly.
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Fig. 2: operator ADD-FINGER-INSIDE
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Fig. 6: Final plan:

(a) move F2, lower F2, and move back F2; (b) move F1 and F2 so that P2 enter the inside of the belt;

(c) rotate and move F1; (d) move F1 and open the parallel gripper; (e) move F2.
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Fig. 7: A successful belt-pulley operation.

5 £������

Ë3ª·¹¾ (1) �ú-�2Ñªh¼»��§¾�·
® (2) �ú-«�³«ûy�W�A��»¥�º�§¾
½2á�º¿��»´U*�¸Gþ�»º)rª��z�
�º�¨��½v°»·�«¦¾�«Gþ�»º��z
)r½7�¦�º)rªË3t�p½är�º¿��¾
l��Áu ADD-FINGER-INSIDE «�iª¬¾ Fig.

3ªÎ�·�©)rª7��. (veri�cation window)½ø
x�¾��½7�¦�º)rªË3t�p½är�º¿

6 ¤�

Fig. 4ªÎ�ðhÊ}�{¾ 1@Ê}�{¾�ÁqO
�t�p½J�¥ÑZ½h¢�¿ Fig. 5ªÉJ��Ê§

added finger or pulley

candidates for
verification window

Fig. 3: Veri�cation window for add operation.
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Fig. 4: Experiment.
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Fig. 5: Pulleys and �ngers.
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