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This presentation focuses on skin as sensory -
interface, and explores the latest discoveries in
bioelectronic science.
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The presentation analyses at what extent invisibility is
possible by emulating nature, and if military
applications can really benefit from technology that
combines epidermal systems and virtual reality.




Military camouflage is
the use of camouflage
by an armed force to
protect personnel and
equipment from
observation by enemy
forces.

It means applying color and materials to military equipment of
all kinds, including vehicles, ships, aircraft, gun positions and
battledress, either to conceal it from observation (crypsis), or to
make it appear as something else (mimicry).

"Dazzle" or "motion camouflage”, that mimicks the optic flow of
the background, has proved to have a limited effectiveness
(Scott-Samuel et al., 2011).




Multi-scale camouflage combines patterns at
two or more scales, often (though not
necessarily) with a digital camouflage pattern
created with computer assistance.

The function is to provide camouflage over a
range of distances, or equivalently over a
range of scales (scale-invariant camouflage),
in the manner of fractals, so some approaches
are called "fractal camouflage" (Billock, 2010).

However, this technique does not guarantee
improved performance.
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Adaptive camouflage

Bio-integrated electronics:
silicon nanomembranes and soft-skin-like-electronics



Material scientists have developed a color-
changing sheet inspired by squid and
octopus, whose skin can transform to blend
with its surroundings.

The basic idea is that the creatures LA
use light-sensitive molecules in the hgh
skin to register the light coming from
the background against which they
sit, and then use this information to
alter the appearance of colour- "
changing cells. o
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Octopus skin can in fact do more
than match a background’s colour: it
can even mimic its texture.
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Meniscus-controlled octopus-inspired adhesive

cytoelastic sacs
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Baik, Kim, Lee et. al. (2018), Highly Adaptable and

Biocompatible Octopus-Like Adhesive Patches with
Meniscus-Controlled Unfoldable 3D Microtips for
Underwater Surface and Hairy Skin, Fig. 1

Fishman, Rossiter & Homer (2015), Hiding the
squid: patterns in artificial cephalopod skin, Fig. 1
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Thermal camouflage: Nature inspires us and — g i
provides solutions for camouflage systems e
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Wang et al. (2019), Fig 1: Surface temperature of thermal camouflage
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Network of Pulse-Modulated Light
Conductive Tracks A

and
Color LEDs //

Smart Garment Fabric

lakolev (2018), Fig. 1: lllustration of the
experimental smart garment with conductive tracks
and light emitting diodes (LEDs) facing the tissue
surface. Generated illumination penetrates skin
tissue and becomes modulated by pulsatile blood
flow in the microvasculature. Backscattered light is
then captured and analysed by the remote optical
system (not shown)



Skin-integrated wireless haptic interfaces for virtual and augmented reality
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Epidermal VR system

A E-skin-integrated wirelessly activated fully soft robotic system B e Integrated soft robot

Body frame —_g
Activating e-skin

(actuating parl)
Actuators
Soft, compact, reversible
assembly
Temp. (
32
A Activating e-skin
4 /y/

Controlllng e-skin
(sensing part)

Soft body frame
+ actuators

Byun, Lee, Yoon et al. (2018), Fig. 1: Skin-like soft
driving system for wirelessly activated fully soft robots
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Full paper will be published in Key Engineering Materials.
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