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Abstract 

Robotics researchers increasingly agree that ideas from biology and self organization 

can strongly benefit the design of autonomous robots. Biological organisms have 

evolved to perform and survive in a world characterized by rapid changes, high 

uncertainty, indefinite richness, and limited availability of information. The term 

"Soft Robotics" designates a new generation of robots capable of functioning in the 

real world by capitalizing on "soft" designs at various levels: surface (skin), 

movement mechanisms (muscles, tendons), and interaction with other agents (smooth, 

friendly interaction). Industrial robots, in contrast, operate in highly controlled 

environments with no or very little uncertainty. Because in soft designs morphology 

and materials can partly take over functionality, new concepts of control will be 

required. Although many challenges remain,  concepts from biologically inspired and 

soft robotics will eventually enable researchers to engineer machines for the real 

world that possess at least some of the desirable properties of biological organisms, 

such as adaptivity, robustness, versatility, and agility.  

In this talk, I will discuss the concept of "Soft Robotics" and follow up on its far 

reaching implications, in particular how the physical dynamics of an embodied agent 

is directly coupled to the information processing of its brain (or the brain dynamics). 

It is also argued that this coupling is fundamental for learning and for the 

development of cognition in general. All points will be illustrated with many 

examples from robotics, biology, and psychology. 
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