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Abstract

The fact that the field of mechatronics incroporates systems engineering, mechanical
engineering, control engineering, and computer engineering, implies that in designing such
systems, one has to decide what aspects of the functionality to put into which component, in
particular what should be in the mechanics and what in the control. 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, by contrast,
operate in highly controlled environments with no or very little uncertainty. By "outsourcing"
functionality to morphological and material characteristics - e.g. to the elasticity of the
muscle-tendon system - the distinction between control and controlled, which is at the heart
of manufacturing and control theory, breaks down and entirely new concepts will be required.
Just as in mechatronics, the engineer has to determine what should be in the mechanics and
what in the control, except that now we have a much wider design space, / the materials, in
particular the soft materials, can assume a large variety of functionalities. In this lecture I will

argue that the next generation of intelligent machines — robots — will be of the “soft” kind and



I will explore the theoretical and practical implications, whose importance can hardly be over-
estimated. I will be showing many examples and case studies from biology and engineering.
In particular I will be introducing a soft robotic bartender arm which is part of a new project,
ROBOLOUNGE, designed to enable customers to “experience the future” in very close

interaction with robots.
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