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With soft hardware we refer to electronic components,
coatings, and shells built from materials that make
them elastic, flexible, floppy and malleable. By
introducing new material properties into electronic and
computational contexts we expect to open new paths
for designing interactive things. Building electronics
with textile and other soft materials may easily degrade
elements such as speed, power, and storage capacities;
however, these constraints can be acceptable if not
down right desirable in these new contexts. We see
how sensors, actuators, computers and even battery
cells made of soft materials enables us to embed them
into soft shapes that in turn afford certain forms of
interaction. With the term soft hardware, we also
highlight the interplay between computational and
physical materials in interaction designs.
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1.B Detailed proposal description

Royal Institute of Technology

In this studio we will invite participants to bring and
work hands-on with soft hardware in an exploratory
open-ended session, with a special focus on tactile
experiences.
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Beside various conductive fabrics, yarns, and other soft
conductive components we will bring some example
projects. For example, a carpet Patcher (See Figure 1),
simple e-embroidery samples (See Figure 2), a stretch
and squeeze interaction device (See Figure 3), a
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thermo chromic ink test platform for textile printing
(See Figure 4), ActDresses to control a robots behavior
(See Figure 5) Rolling stones, a series of robotic balls
covered in different traditional textile techniques (See
Figure 6). Also, participants are encouraged to bring
materials, projects, or technologies that they find
relevant or interesting for this topic.
Figure 1 Patcher. a carpet for
making animated games.

Figure 2 Example of an eembroidery

Figure 3 A rough prototype of a
stretch and squeeze interaction
device.

The discussions will concern the experiential qualities of
soft materials in interaction design, and particular
challenges, lessons learned, and suggested approaches
that the participants like to share.
Designs based on soft hardware have over the recent
decades repeatedly been showcased with much interest
from the general public, for example, the digital paper
[11], interactive displays on curtains and wallpapers [4,
5], interactive carpets, furniture hooked up to the
internet [9], robotic plush toys and clothes with
embedded electronics [2, 10]. Many quite remarkable
prototypes have been produced, but the full potential of
technology based on soft hardware has not yet been
realized either in products or large-scale productions.
Indeed, many of us, even in the domain of TEI, still
lack personal hands on experiences of how most of
these artifacts actually feel like. Still, we would like to
emphasize that soft hardware is now one of the main
themes of TEI, especially in terms of crafting with new
materials. Examples include Leah Buechley et al’s work
with the textile LilyPad toolkit [3] and kit of no parts
[8], Seed studios soft Seeduino film arduino board
(handed out to participants at TEI’11), and a constantly
growing set of prototypes and concepts showcased as
demos. At last year’s TEI conference, where the
student design competition took the form of a fashion
show, an impressive range of wearable interactive

costumes were showcased. We therefore believe that
TEI is a perfect arena for fruitful discussions around the
theme of soft hardware.
Program for the studio
After a quick lunch and brief introductions, we will
initiate a simple hands-on exercise with soft hardware
that participants can work on during subsequent
presentations and discussions.
In a “show and tell” session participants will then
presents their own soft objects, materials, or something
curious they happened to come upon within the area of
soft hardware. Everyone should bring something, either
something they fabricated themselves, or something
ready made.
We will end the day with a discussions of two-three
central questions either raised through the “show-andtell” session or from this proposal (See 1.C Topics to be
Covered). The point is to find out where we can go
from here in terms of a continuous knowledge
exchange and possibly collaborations.

1.C Topics to be covered
The purpose of this studio is to make use of the
physical gathering of people in this domain. Together
we will develop our understanding both through each
other’s experiences with new materials in electronic
contexts and through our common hands-on
explorations of soft hardware at the workshop.
Participants without personal experience of working
with soft hardware are also welcome. Every participant
is encouraged to bring a soft hardware artifact they are
working on or one that hold interesting tactile
properties or in other ways could fit into the theme.
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The focus of this studio will be on the practical
challenges that designers often experience in their
efforts to realize products with soft hardware, for
example:

Figure 4 Test platform for thermo
chromic textile printing

•

Finding balanced solutions where e.g. textile
qualities (such as softness, flexibility, elasticity,
washable) are not lost at the expense of the
limitations of electronic components.

•

Practical examples for how to interconnect
various components into a working interactive
system, e.g. handling of memory cells in
analogue materials that can only store or
represent very small amounts of information

•

Finding robust solutions for the physical links
between soft materials and hard components,
as this is often a weak link in the construction.

•

Establish a cross-disciplinary knowledge base
to combine expertise in the intersection of
knowledge of materials, electronics, and
interaction design. E.g. how do different soft
materials affect electromagnetic fields, and
how can that be utilized in designing new
products?

•

Increased understanding of the new potential
use qualities of soft hardware, e.g. how it may
affect interpretations and relationships.

•

Engage in a discussion about the material
language of textiles that would encourage
participants to look beyond the technology and
techniques to the social contexts and meanings
of soft hardware.

Figure 5 ActDresses. Using clothes
to control software of robots.

1.D Learning goals/Discussion objectives
The idea of soft hardware may be used to highlight the
interplay between computations and materiality, tying
to concepts such as atoms and bits [7], and as more
recently revisited by several others (e.g. [1, 6, 12]).
Figure 6 Rolling stones, a series of
robotic balls covered in different
traditional textile techniques.

Soft hardware, however, need not remain in the
conceptual realm but can become this repertoire of soft
electronic or computational components, which can
engage new forms of interaction exactly because of its
material affordances. These components may not be as
powerful or precise as their hard counterparts but that
may be ok because they have other qualities—textile
qualities.
Textiles lend us a myriad of techniques, tools, material
properties, scales and structures making it a natural
choice for creating soft hardware. The accommodating
and adaptable properties of textiles are its greatest
strength and the reason for its use in fields outside of
itself such as medical textiles, transport and geotextiles. Textile craft has a history as old as mankind
itself and the depth of knowledge about ‘making’, which
is found within this craft, is built on generations of
makers. We can adapt this knowledge and skills to
produce better design solutions, create new
expressions and aesthetics in interaction design
projects. Soft hardware still remains very much within
the handcraft domain and therefore the 'making' skills
need to be developed and refined into that of a craft.
Designing things from soft hardware, however,
incorporate several knowledge domains that are
traditionally quite disparate, including electronics,
textile craftsmanship, and practices of interaction
design and programming. Practices around how to work
in this new design discipline are not yet established,
and our experience is that there is a great demand for
interdisciplinary knowledge exchange. The main
purpose of the studio is therefore to open for such
cross-disciplinary discussions based on the various
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perspectives that participants bring from their
respective backgrounds.
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