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A Study of Sagittal Motions with a Flexible Manipulator
Based on the Anatomy of the Ostrich Neck
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Flexible manipulators have advantages such as collision safety, the ability to complete subtasks,
and the realization of rational motion patterns. However, their mechanisms are too complicated to be
controlled. The use of an underactuated drive system is a common solution to overcome such a prob-
lem. However, an underactuated manipulator hardly realizes rational motion patterns, high-acceleration
motion, or gravity compensation. Although these features are easily realized in a vertebrate. In this
study, we focused on the motion of an ostrich that skillfully manipulates its flexible neck, and developed
a manipulator based on anatomical knowledge. The developed manipulator was very flexible, and we
can raise its head against gravity with a neck motion pattern similar to that of an ostrich. The results
of this research provide a suggestion to potentially explore muscle synergy during ostrich neck motion.
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Fig.2 Sagittal motion of the ostrich inspired flexible ma-

nipulator
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Table 1 Parameters of ostrich neck manipulator
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Fig.7 Ostrich manipulator architecture
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