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ABSTRACT

CCS CONCEPTS

The emerging class of epidermal devices opens up new opportunities for skin-based sensing, computing, and interaction.
Future design of these devices requires an understanding
of how skin-worn devices affect the natural tactile perception. In this study, we approach this research challenge by
proposing a novel classification system for epidermal devices based on flexural rigidity and by testing advanced adhesive materials, including tattoo paper and thin films of
poly (dimethylsiloxane) (PDMS). We report on the results
of three psychophysical experiments that investigated the
effect of epidermal devices of different rigidity on passive
and active tactile perception. We analyzed human tactile sensitivity thresholds, two-point discrimination thresholds, and
roughness discrimination abilities on three different body
locations (fingertip, hand, forearm). Generally, a correlation
was found between device rigidity and tactile sensitivity
thresholds as well as roughness discrimination ability. Surprisingly, thin epidermal devices based on PDMS with a
hundred times the rigidity of commonly used tattoo paper
resulted in comparable levels of tactile acuity. The material
offers the benefit of increased robustness against wear and
the option to re-use the device. Based on our findings, we
derive design recommendations for epidermal devices that
combine tactile perception with device robustness.

• Human-centered computing → User studies; Interaction devices; Empirical studies in HCI; Haptic devices.
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INTRODUCTION

Recent advances in new materials, electronics and humancomputer interaction have led to the emergence of electronic
devices that reside directly on the user’s skin. These conformal devices, referred to as epidermal devices, electronic
skin [18], e-tattoo, or interactive skin, have mechanical properties compatible with human skin: they are very thin, often
thinner than a human hair; they elastically deform when the
body is moving; and they stretch with the user’s skin.
This new generation of skin-worn devices opens up opportunities for a broad range of important applications. For use
in health and fitness, epidermal sensors can continuously
monitor physiological parameters [14, 21, 78] in a device
form factor that is ergonomic to wear and compatible with
demanding body locations [27, 80]. For use in rehabilitation, electronic skin can add human-like sensory capabilities
to flexible membranes, for instance to be integrated with

