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ABSTRACT

Soft transducers are emerging as key complementary components in the development of next-generation robotic systems.
Enhancing their performance while preserving their inherent compliance presents challenges. This talk will explore strategies
for advancing soft transducers toward the level of dexterity and adaptability seen in the human hand.

One approach leverages shape memory polymers that remain soft and compliant during active operation but transition to a
rigid state when mechanically latched. These materials are integrated with various soft actuation mechanisms, including
pneumatic systems, dielectric elastomers, and soft electromagnetic actuators, and have been demonstrated in applications
such as microfluidic valve arrays and reconfigurable robotic grippers.

Another focus is on mechanical amplification techniques using electroadhesion, which offers a fast, high force-density
method for accumulating small, high-frequency displacements and distributing actuation power across multiple outputs. This
capability makes electroadhesion particularly well-suited for complex, highly dexterous systems such as robotic hands.

Finally, the talk will highlight the critical importance of integrating soft sensors for robust, closed-loop control. Their
deformable nature introduces distinct challenges, including vulnerability to electromagnetic interference, particularly in soft
capacitive sensors operating near electronic components or external conductive objects. Conventional mitigation strategies
such as electromagnetic shielding are often incompatible with soft and flexible systems, emphasizing the need for novel
approaches to ensure reliable sensing performance in real-world, unstructured environments.
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