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ABSTRACT 
Smart Materials have physical properties that can be changed or 
controlled by external stimuli such as electric or magnetic fields, 
temperature or stress. Shape, size and color are among the 
properties that can be changed. Smart Material Interfaces are 
physical interfaces that utilize these Smart Materials to sense the 
environment and display responses by changing their physical 
properties. This workshop aims at stimulating research and 
development in interfaces that make novel use of Smart Materials. 
It provides a platform for state-of-the-art design of Smart Material 
interfaces. 

Categories and Subject Descriptors 
H.5.2 [Information Interfaces and Presentation]: User 
Interfaces – Interaction styles 

General Terms 
Design, Experimentation, Human Factors 

Keywords 
Smart material interfaces, reality-based interfaces, tangible 
interfaces, interfaces, programmable matter, smart textiles 

1. INTRODUCTION 
During the last decade we have witnessed a continuously growing 
number and concomitant rising importance of new material 
developments. Advancements in Nano-technology, micro 
engineering, materials science and/ or synthetic biology have 
allowed the creation of hitherto unimaginable devices that 
combine active and dynamic properties with tangibility and 
aesthetics, so-called Smart Materials. Generally a Smart Material 
is defined as a material, which has the ability to sense the 
environment, and can at the same time actively transform itself in 
a controlled way [1]. Moreover this activity is not based on a 
certain mechanical complexity but rather on chemical or electrical 
interactions that occur in between specific functional layers, 
therefore they don‘t require very sophisticated and large support 
structures, which is still the case with most other predominant 
actuators, like for example motors, hydraulics or pneumatics [2]. 
And as their response is often nonlinear and to some point even 

unpredictable, they are reminiscent of very soft, almost organic 
behaviors that occur in natural system. 

The possibilities these materials encompass are highly intriguing 
and encouraging and thus both researchers and practitioners have 
started to include them in their design proposals and are 
speculating on how they could be used in order to enhance our 
lives and environments with some of the dynamics found in 
nature.  

In the following section we mention some of the problems that we 
see in the further development of the use of Smart Materials in 
human-computer interface design and technology. In sections 3 
and 4 we make clear how we hope that this workshop helps in 
tackling these problems. We include some observations on the 
papers that will be presented at the workshop. 

2. DEPLOYING SMART MATERIALS 
Since with Smart Materials we cannot draw on the same 
knowledge as with the more established materials, we are 
somewhat struggling in applying them for the design of (smart) 
environments. This often results in focusing primarily on a 
material’s visual properties, attaching it to rigid structures, which 
constrain its abilities, or we simply using it to replace existing 
(mechanical) technologies and devices. 

2.1 Current Smart Material Usage 
Following the current attitude towards materials, with a 
predominant focus on a material’s surface and aesthetic qualities, 
which reminds strongly of the use of textures in 3D CAD 
programs, Smart Materials are being evaluated, standardized and 
categorized in order to fit into existing design palettes and 
catalogues [3]. By doing so the active and variable properties of 
the materials have to be ignored or seriously simplified. 

2.2 Smart Material Development 
The development of a new material, from a prototypical towards a 
commercially available product can take decades if not centuries. 
At the same time there is only very little information on material 
developments passed and communicated to the fields of 
architecture and design, at least in a way that can be understood 
without having expert or in depth knowledge. These facts greatly 
slow down the creative process and restrict the designer to work 
and think within established boundaries and conventions. 

2.3 Smart Materials are Different 
Smart Materials are fundamentally different from traditional 
materials since they are dynamic and active, which means that 
they operate within a predefined, often non-linear range, rather 
than just one particular setting. Moreover, they do so in a way that 
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is not necessarily perceivable since their activity is based on 
internal reactions and processes. This is very different to for 
example a mechanical actuator where one can see the parts 
physically moving and hence easily anticipate its behavior. 

2.4 Smart Materials are ‘Flexible’ 
Even though Smart Materials, in comparison to other materials, 
still play a niche role, there exist already a large, and constantly 
growing number of them. Many are still very young and far from 
being market ready, but all of them are designed for a specific 
function and tuned to exhibit a certain performance. However this 
doesn‘t mean that it is the only way they can operate. For example 
Solar Cells are usually sandwiched between two sheets of glass, 
the same goes for Liquid Crystal Displays, Electro-luminescent 
Screens, Organic Light Emitting Diodes or Polymer Dispersed 
Liquid Crystals. But interestingly all of them could also be 
produced as flexible foils, which might decrease their 
performance, longevity or UV resistance but in return offers a 
completely new range of applications. 

3. SMART MATERIAL INTERFACES 
With the use of Smart Materials, Smart Material Interfaces (SMI) 
attempt to overcome the limitation of traditional and tangible 
interfaces [4]. SMI focus on changing the physical reality around 
the user as the output of interaction and/or computation as well as 
being used as input device. SMI promote a tighter coupling 
between the information displayed and the display itself by using 
the tangible interface as the control and display at the same time – 
embedding the information directly inside the physical object. It 
uses the physicality of the object as a way to deliver information. 
Utilizing Smart Materials’ properties, SMIs can support cohesive 
interaction by maintaining both channels (input and output) on the 
same object of interaction. The interaction constructed in this way 
will grant the user a continuous perception of the object and of the 
output. 

SMIs are entering the world of human-computer interfaces. This 
is happening slowly, the concept is new and due to its physicality 
a SMI has quite different properties than well-known digital and 
graphical user interfaces. Nevertheless, as was already mentioned 
by Marcelo Coelho [5] in a workshop on Transitive Materials at 
Ubicomp ‘07, “We are crossing a threshold in design where 
physicality is becoming information …”. The papers of the current 
workshop, SMI 2013, are proof of this. 

4. WORKSHOP THEMES AND TOPICS 
As in the 1st workshop on Smart Material Interfaces, which was 
held at ICMI 2012 in Santa Monica, for this 2nd workshop we 
invited original contributions in a variety of areas related to 
interaction design and development of interfaces that make use of 
Smart Materials. The main topic of interest is the application of 
Smart Materials in designing and building interfaces that 
communicate information to the user – or allow the user to 
manipulate information – using different modalities provided by 
the material’s properties. The proposed topics for the workshop 
included but were not limited to the following: reality-based 
interfaces, tangible Interfaces, organic user interfaces, 
programmable matter, electronic textiles, computational textiles, 
smart textiles, robotics, and relevant developments in materials 

science, mechanical engineering, chemistry, biological 
engineering, nanotechnology, electrical engineering, textile 
engineering, and other fields, coupled with thoughtful speculation 
about applications. 

There are a nice variety of papers on SMIs in the proceedings of 
this workshop. In addition to a methodological survey of Smart 
Materials and how to use them in interfaces, the topics that are 
covered by these papers include the use of thermo-chromic and 
conductive ink for the design of ‘electronic’ Origami, the design 
of smart hair controlled by shape memory alloys, the use of silk as 
a programmable biomarker for on-body and in-body health 
monitoring, and the use of deformable Smart Materials that 
interact with the human skin. 
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