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Abstract: The primary goal of this work is to demonstrate how to teach a set of bladders a specific
behavior - embodying code into matter. Specifically, we discuss the generation of complex motion in soft,
fluid-driven actuators composed of elastomer bladders arranged around a neutral plane and connected
by slender tubes. The motion is generated with a single pressure input, leveraging viscous flows within the
actuator to produce non-uniform pressure between bladders, rather than relying on complex feedback
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between the solid, fluid, and input pressure cycles,
the tip of the actuator can obtain almost any desired
trajectory and can be placed temporarily anywhere
within its 2D workspace. Finally, a six-legged
untethered walking robot showcases the benefits of
viscous-driven soft actuators. This work lays the
foundation for a new class of morphologically
intelligent, soft robotic appendages that are capable
of complex deformations and multifunctionality
without explicit drivers. By generating non-uniform
pressure distributions, their infinite degrees of
freedom can be exploited.
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