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"Morphological Computation’ --
Self-Organization, Embodiment, and

Biological Inspiration
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Abstract:
Robotics researchers increasingly agree that ideas from biology and self organization can strongly benefit

the design of autonomous robots. While in classical robotics there is a clear distinction between the control
and the to-be-controlled, in biological systems part of the functionality is incorporated into the
morphological and material characteristics: the task of coping with impact in human walking. On the
sensory side, the spatial arrangement of the sensors on the body provides information about the stimulus.
Biological systems which are - with the exception of the skeleton providing structural support - largely soft
and elastic (to varying degrees), capitalize on "morphological computation” by exploiting their
morphological and material characteristics as well as processes of self-organization. These ideas play an
essential role in the design of next-generation intelligent agents as in the recent field of "soft robotics".
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