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Electro—active Polymer and Dielectric Elastomer Technology for
Haptic Interface, Muscular Enhancement, and Tunable Optical Components
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ABSTRACT

Electro-active polymers and dielectric elastomers have many intriguing properties that enable smart interfaces
and electrically tunable optical systems, such as haptic feedback devices, artificial muscles, and expansion-
tunable optical elements. These device classes are of great interest owing to their promising roles in next-
generation technologies including virtual or augmented reality, human sensing and muscular enhancement, and
artificial skins. In this report, we review basic principles, current state-of-the-art techniques, and future prospects
of electro-active and dielectric elastomer technology. We describe chemical and physical properties of the most
promising polymer substances, essential elementary architectures for artificial muscle-like functionalities, and
their applications to haptic interfaces, muscular enhancement, and focus-tunable optical elements.
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AR Augmented Reality

DE Dielectric Elastomer

EAP Electro—Active Polymer

HCI Human—Computer Interface
IPMC Tonic Polymer—Metal Composite
PDMS Poly(DiMethylSiloxane)

PVA Poly(Vinyl Alcohol)

SMA Shape—Memory Alloy

SPTES Sulfonated Poly(arylene ThioetherSulfone)
VR Virtual Reality
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