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Abstract 

 In the context of ubiquitous computing, electronic and reactive textiles are seen as a 
promising application field due to their lightness, flexibility and robustness. Traditionally 
used in domestic contexts, textiles start to be more and more appreciated for smart home 
environments both for their technical and sensorial qualities, as well as for their cultural 
dimension. In this sense, textiles can counterbalance the recent developments in screen-based 
surfaces. 
 Still, when addressing the integration of electronic textiles in smart homes contexts, 
we cannot detach their functionality from a much more general inquiry on domesticity and 
the necessity to automatize a home environment. There is no doubt that electronic textiles, as 
well as home environments, are part of different systems: technical, economic, social and 
aesthetic ones. By its nature, the ubiquitous computing has to address all of them. The 
integration of electronic textiles in smart homes cannot avoid a synthetic approach. 
 In this paper we will present a methodological model related to the development of 
electronic textiles for smart homes environments, which takes into consideration the ways in 
which they are used, the contexts and the moments of their use, the type of interactions they 
generate, and the technologies involved in their fabrication.  

Keywords: electronic textiles, smart homes, design methodology, design evaluation, 
reflection on design processes, innovation 
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 In the context of ubiquitous computing, electronic and reactive textiles are seen as a 
promising application field due to their lightness, flexibility and robustness (Berzowska, 
2005; Marculescu et al., 2003; Schiphorst, 2009). Traditionally used in domestic contexts, 
textiles start to be more and more appreciated for smart home environments both for their 
technical and sensorial qualities, as well as for their cultural dimension (Dourish, 2001). In 
this sense, textiles can counterbalance the recent developments in screen-based surfaces. 
 Developing new fibers, integrating electronic circuits into textile structures, 
incorporating sensors or shape memory alloys into fabrics, printing with thermo-, photo- or 
electro-chromic inks, are all ways to envision new functionalities for textiles (Berzowska, 
2005; Buechley et al, 2010). But functions cannot be detached from a systemic thinking 
(Johansson, 2004): it is a matter of performativity in the context of a system. Therefore, 
addressing the integration of electronic and reactive textiles in smart homes environments, we 
cannot detach the functionality of textiles from a more general inquiry related to the concepts 
of domesticity and the necessity to automatize a domestic space. There is no doubt that 
textiles, like home environments, are part of different systems: technical, economic, social 
and aesthetic ones. By its nature, the ubiquitous computing has to address all of them. The 
integration of electronic textiles in smart homes cannot avoid a synthetic approach. This 
explains why the methodological aspects are of first importance and necessary to a practice-
based research. 
 In this paper we will present a methodological model related to the development of 
electronic textiles for smart home environments, which takes into consideration the ways in 
which they are used, the contexts and the moments of their use, the type of interactions they 
generate and the technologies involved in their fabrication. The model was developed in the 
context of the Universal Home Control Interfaces (UHCI) project and aims to facilitate the 
design and innovation processes, as well as to point to some of the critical issues to consider 
when addressing the design of electronic textiles for smart homes environments. The 
stakeholders of the model are textile designers, but the model can very well be adapted by 
other designers working in the field of smart homes development.  

Short presentation of UHCI project 

 Universal Home Control Interfaces (UHCI) is a research and development project 
dealing with the use of interactive technologies in home contexts. Based on the fact that the 
present technological development places a great deal on interactivity, the inclusion of such 
technologies in home environments is seen as the next step. The aim of the project is to 
combine and integrate innovative input, output and interaction technologies and to evaluate 
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these technologies in terms of their acceptance, performance and robustness with a particular 
focus on the intuitive man-technology interaction.  

 As stated by the project (see UHCI project's flyer), the research and development 
priorities are: 

• the development, adaptation, combination and integration of innovative interaction 
technologies (touch, gestures, speech, 3D models, electronic and smart textiles, 
reactive interaction)  

• the systematic evaluation of usability, usability guidelines (best practice) and 
evaluation methodology  

• the integration and demonstration of prototypes at target group-oriented home 
environment showcases  

• the transferability of developed UI elements to current and future Connected Living 
projects. 

 In the context of UHCI were therefore expected to be investigated the requirements, 
framework conditions and implementation options for an open-user interface framework, 
including usability guidelines.  

 According to the mentioned priorities, we took into consideration three layers of 
intervention for the design of electronic textiles: user centered aspects (familiarity and needs 
of the user), context defined aspects (environmental and socio-cultural aspects) and 
technologically dependent aspects (modalities, interaction concepts and metaphorical 
appropriations). These layers of intervention were also used as basis for the definition of 
criteria of evaluation for the prototypes that were to be built in the frame of the project. The 
criteria defined in the beginning of the project were: 

• From the user’s perspective: ergonomic considerations, level of technical complexity, 
adaptability and degree of personalization.  

• From a context defined perspective: interaction modes and degree of attractivity 
(defined from a social point of view). 

• Technical point of view: state of the technical advancement, stability of the technical 
system and degree of configurability.  

Methods used in the development of the model 

 Our methodological model was conceived to support a practice-based research by 
providing, through a literature survey, the conceptual framework, as well as the technological 
state of the art for smart homes environments. Complementary to the literature survey, an 
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investigation of documentary films (see Futurama's Ride at the 1964-1965 New York World’s 
Fair, or Czechoslovakia’s vision for the home of year 2000, 1957) related to smart homes 
since the 1950s helped to draw the line between the imaginary of modern homes and the 
already implemented smart homes questioning the fictional elements in the development of 
scenarios. 
 A preliminary test in collaboration with Fraunhofer – Institute für Digitale 
Medientechnologie IDMT was conducted in order to evaluate the preferred technological 
inputs in smart homes environments. The test was based on structured interviews using the 
RepGrid method. 

Home and home automatization 

 Smart homes (automatized homes and offices) or what is generically called the 
Internet of Things (IoT), are nowadays seen as an adequate answer (Aarts & Marzano, 
2003) to the needs of “knowledge age” (Toffler, 1980). Not such a new idea, if we think of 
the projects developed starting in the 1950s, smart homes are often presented as the next 
revolutionary technology (Atzoria et al, 2010; Gubbi et al, 2013; Augusto, 2007). Described 
as a source of convenience, comfort, security and energy saving (Atzoria et al, 2010; Gubbi 
et al, 2013), smart homes would help us manage multiple situations and affiliations through 
personalized, but also adaptable, devices (Atzoria et al, 2010). Based on the ubiquitous 
computing (ubicomp) paradigm, the IoT is defined as the convergence between information, 
communication systems and the physical world (Atzoria et al, 2010; Gubbi et al, 2013; 
Augusto, 2007). Its areas of application, from military to transportation and logistics, and 
from healthcare to futuristic visions of smart homes and cities, makes IoT a highly appealing 
field of research (Bohn et al., 2005; Chan et al., 2009; Waller et al., 2009).  
 Still, if we are about to question the sense of home and homing, we deal with more 
then just a conglomerate of objects. What is a home? What makes a home? If it is to take into 
account an explanatory definition, a home is a place where one lives permanently, on a day to 
day basis (see Oxford dictionary). Thus, home defines our domestic environment, as opposed 
to our public contexts and it is to be seen in direct relationship with our basic needs, routines 
actions and personalized environments. 
 It is to be noted that the concept of home has known important mutations in the 
modern age. Endorsing an historical perspective and based on different historiographic 
materials (illustrations, monographs, etc.), Witold Rybczynski (Rybczynski, 1986) 
synthesizes some primary notions that define a home in a modern sense. These notions are: 
protection, privacy, intimacy, comfort, well-being, prestige, style, domesticity and efficiency.  
 Protection relates to the basic needs a home provides. If protection is an intuitive 
presumption, privacy is a modern concept in direct connection with the change of 
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perspective in understanding the individual in modern times. Intimacy defines specifically 
the imposition, with the advent of modernity, of the nucleus family as a social structure, but it 
is also related to the delimitation of different spaces inside homes, as rooms with specialized 
functions. The modern notion of home relates also to comfort and well-being. These notions 
concern the evolution noticed in the design of home interiors: from the minimal equipped 
habitations of middle age nomadic aristocracy, to the establishment of homes as residences 
and the design of new pieces of furniture starting with XVII century (as, for example, the 
back stool, commodes or canopied beds). With these changes we can notice not only the 
imposition of new values, like the addition of emotional value to the existing functional one, 
but also the assimilation of new body postures (furniture pieces that better accommodate the 
body). Home and furniture were no longer a valuable possession, but elements of prestige 
and style in direct relation to the social status of their owner. The most recent changes in the 
our conception of home took place in the beginning of XX century and they are related to the 
introduction of electronic devices in the habitat, in order to reduce the time and effort need in 
the accomplishment of home tasks. These changes translate a certain efficiency in the 
understanding of domestic life (Hardyment, 1988; Cockburn, 1997).  
 The discourses accompanying the automatization of homes are, most of the time, 
promising convenience, comfort, security and energy saving (Atzoria et al, 2010; Aldrich, 
2003). They translate new needs such as an increased concern for privacy and its control, as 
well as the concern for sustainable energetic solutions. Still, if we want to keep ourselves into 
a realist scenarios, we should not only count on a break in the present forms and styles of 
habitation, but also on the continuity and the transformation of the already existing forms and 
styles. Consequently, the issues related to the translation of the notions of protection, privacy, 
intimacy, comfort, well-being, prestige and efficiency for interactive environments, have to 
be analyzed. 
 Therefore, when addressing home automatization, a series of questions are to be taken 
into consideration:  

• Would the automatization be applied to the already existing homes or are there new 
habitation structures to be considered?  

• Does the automatization answers the existing needs or does it rather translates some  
aspirations for the future?  

• Should the automatization be applied to the entire house, or should we consider only 
specific interventions?  

• How should the relationship between interior & exterior be approached? Are there 
major changes related to the fact that the flexibility, fluidity and portability of the 
Internet allow a remote connection to the intimacy of the home? 

• In which way the contemporary mobility affects the habitation model? 
• In which way can we speak about new domestic models? (see collocation models). 
• Which are the new security aspects to consider for smart homes (hacking as a new 
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security issue)? 
• What is the relationship between a static and a dynamic perspective in the definition 

of homes? 
 All these questions are to be consider when approaching any kind of intervention 
related to the automatization of homes. Still, these questions have also direct implications in 
the way we should approach the integration of electronic and reactive textiles in smart homes, 
and the models to adopt in different cases. 

Approaches related to the development of electronic textiles for smart homes 

 Traditionally part of home interiors (Albers, 1957), textiles are highly appealing when 
it comes to the application of ubiquitous computing innovations. Due to researches into  
material sciences, we assist today at the transformation of textiles into interactive devices, as 
sensors or displays for data communication. From carpets to fabric covers, from linen to 
curtains, we have daily contact with different textiles objects. All these objects have different 
functions in the context of home. Ubiquitous computing and materials science promise to 
augment the traditional qualities of textiles.  
 Our task as designers it is to find ways of developing pertinent and significant 
augmented textiles objects. The new functionalities of textiles cannot be detached from 
systemic thinking, therefore we have to ask in which systems do these new functionalities 
need to be integrated? Is it about the integration of textiles in a new system, or is it about new 
functions in the context of an already existing system? We can also question if we have to 
deal with a “cumulative function” (Johansson, 2004), one that encloses several functions 
under the same name, or if these functions are reversible and translatable from one system to 
another? Last, but not least, we need to question the latent or necessary functions in the 
performativity of the system (Marculescu & al., 2003).  
 Dealing with electronic and reactive textiles forces us to face a new materiality, not 
only that of the textile materials, but also that of electronic and computational environments. 
Some researchers (Vallgarda et al, 2007, 2011) have even called this new materiality 
“computational composites”. What is certain, is that the design of electronic and reactive 
textiles relies on complexity (Nilsson et al, 2010), where the temporal dimension, the 
possibility of reversibility of the material's manifestations are new elements. (Hallnäs, L. et 
al, 2001; Worbin, 2010). 
 But when we are speaking about performativity, we must also have in mind that the 
new textile objects are most of the time interactive and reactive objects. Interactivity brings 
into question aspects related to the handling of these objects (Dourish, 2001). From a human-
computer interaction’s point of view we can have two different approaches: one, which 
emphasizes the already existing patterns of interaction, and another, which addresses the 
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introduction of new patterns of interaction (see, for example, the debates around Apple’s 
patented gestures) (Newitz, 2011). 
 If we would like to summarize all these aspects into a questionnaire, we should then 
ask:  

• Should we prioritize the development of new textiles objects or should we adapt the 
already existing textile objects to the new functionalities of smart homes contexts?  

• What kind of relationship should be established between the user’s needs and our 
technical considerations? 

• It is preferable to reinterpret already existing interaction patterns in relation to textiles 
objects or it is better to consider the introduction of new gestures? 

• How relevant would it be the transformation of different domestic objects into textile-
based objects?  

• What changes occur from the transformation of textiles objects into interactive and 
reactive textile objects (use restrictions, etc.) ? 

Needs, textiles functionalities and possible interventions in smart homes contexts 

 From a user’s point of view, if we are about to speak about the functionality of textiles 
objects, we have to take into consideration the needs these objects are answering to.  
 Abraham Maslow established one of the best-known human needs theories in 1943 
(Maslow, 1943). If criticisms (Wahba et al, 1976) were formulated in connection to the 
established hierarchy, the fact is that most of the needs defined by Maslow are to be taken 
into consideration from a psychological point of view (Kenrick et al, 2010).  
 At about the same time as Maslow, Virginia Henderson develop a basic needs theory 
for the health and nursery assistance (Henderson, 1960). According to her, an individual 
achieves well-being by maintaining physiological and emotional balance. Since our concern 
is directed particularly toward well-being and addresses the domestic life, we choose her 
needs model as indicative for our primary research. The path we followed was to use her 
categories as starting point for an exploration of the possible ways in which to integrate 
electronic and reactive textiles into smart homes.  
 Our enquiry aimed to map the already existing research projects, to indicate the 
possible spaces and ways of intervention and automatization, as well as to acknowledge the 
input and output technologies that can be included in order to implement the possible 
scenarios. We are presenting in the annexes (see the Fig. 2.) a working draft of this 
exploration, with the mention that is it not an exhaustive one. 
 A special remark needs to be made in relation to “one’s believes” category. We 
established a connection between this category and the general acceptance of technology.  
In this context, we pointed out the relationship between ideology and technology, the 
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technophobic and technophiles approaches to technology. Nowadays, several movements, 
like the ecological movement, Slow movement, D.I.Y. movement, are trying to adapt 
technical developments to our day-to-day existence. More or less circumscribed, these 
movements also developed their own aesthetics. We are not going to analysis here this path. 
Still, it is to note that from a sociological point of view, the ideological positioning plays an 
important role in the acceptance of smart homes technologies.  
 Finally, it is also to note that when questioning the users' needs, we have to make the 
difference between a general approach and the ones addressing the needs of some particular 
categories of users. 

 Towards a methodological model for the integration of electronic textiles in 
smart homes 

 The methodology we developed for the design of electronic textiles is looking to 
define different aspects of textile design, while at the same time, is taking into consideration 
the issues related to the augmentation the functionalities of textiles in domestic contexts. 
Both the integration of communication architecture into the structure of fabrics, as well as, 
the application of communication devices into textile objects, have been considered. Also, it 
needs to be mentioned that electronic and reactive textiles can be used both as support for 
sensors in the detection, measurement and processing of data (e.g. light intensity, touch, 
sound or temperature) – as input devices; or they might perform as actuators (e.g. they could 
change color or shape) – as output devices. One of the focuses of research is to investigate 
the possibilities of multilayered structures (see spacer fabrics). 
 Taking as starting point different textile objects to be found in domestic contexts, we 
can structure our research according to:  
• the type of their use: visualization, communication, protection, thermic insolation, 

absorption, etc.  
• the contexts of use: living rooms, bedrooms, kitchens, etc.  
• the moments of use: times of day (mornings, evenings, etc.), seasons (winter, summer, 

etc.) 
• the types of interaction we engage with these objects: spreading, hanging, folding, 

knotting, etc. 
• the technologies used in their fabrication: weaving, knitting, sewing, embroidery, etc.  

Steps followed in the development of electronic and reactive textiles for smart homes 

 Based on the criteria defined in the beginning of the project, as well on the aspects to 



A METHODOLOGICAL MODEL FOR THE DEVELOPMENT OF 
ELECTRONIC TEXTILES FOR SMART HOMES

!10

consider in the development of the electronic textiles for smart home contexts, we established 
several steps to follow:  

 a. Brainstorming and mind mapping  
 Brain storming and mind mapping are nowadays common methods used in the first 
stages of design research. They refer to the definition of the investigated field and the 
formulation of basic lines of the research. We used mind mapping and brainstorming in order 
to advance a series of scenarios (see Annexes), but also to map the already existing 
technological solutions. 

 b. Story boarding and scenario development  
 Story boarding and scenario development is a next step in the development of 
prototypes and refers to the description of different aspects to be taken into consideration in 
the development of a prototype and of a product. They describe the scenario of use and help 
to define the technical issues to consider.  

 c. Rapid prototyping  
 Rapid prototyping allows the construction of a basic prototype or of a pre-test object. 
During this stage, is tested the basic technical schema.  

 d. Experimental Design  
 Experimental design relates to experimental aspects of design and concerns either the 
technological, or the formal aspects. Experimental design allows us to push forward different 
construction aspects of the first prototypes, and to widen the field of the research.  

 e. Parallel design  
 In parallel design, the team divides and works separately on the same problem. The 
results are afterwards confronted and the different solutions from this process can be either 
integrated or merged in a comprehensive solution. It is a method that helps to combine the 
technical and critical issues of the first prototypes.  

 f. Evaluation and Analyses  
 Analysis is addressing the evaluation phases and it could be used at each stage of the 
design process. For the present project we have considered user tests for the evaluation of the 
prototypes (see the collaboration with Fraunhofer – Institute für Digitale Medientechnologie 
IDMT) and questionnaires with the experts for the refinement of analytical instruments. 
These analyses can help to address methodological aspects related to the creation of 
production lines, and a synthesis of marketing issues. At the present stage, we are in the 
evaluation and analysis phase of the project. 



A METHODOLOGICAL MODEL FOR THE DEVELOPMENT OF 
ELECTRONIC TEXTILES FOR SMART HOMES

!11

Study cases: scenarios and prototyping 

 During the project, several scenarios were advanced, while three approaches have 
been taken into consideration: 

• the extension of already existing uses, form and functionalities of textile 
objects  

• the combination of several existing uses, form and functionalities of textile 
objects 

• the development of new textile objects and devices 
 From a technical point of view, the combination of smart textiles as input and output 
devices was preferred. The scenarios considered the use of textiles objects as switches and 
sensors, as displayers and visualizers. A wardrobe assistant has been also taken into 
consideration. 
 Two scenarios have been implemented and several prototypes have been built. During 
CeBIT 2014, for example, we have invested the space of the exhibition with a series of seats 
covered with textiles fabrics incorporating sensors and electronic circuits allowing the 
activation of different electronic devices in the exhibition space (in the case of CEBIT – 
lamps). The scenario is based on the research of different ways of constructing textile 
pressure and touch sensors. Knitted, weaved and embroidery structures were considered. This 
scenario creates the framework for a well-determined interaction form, in which the different 
electronic devices can be controlled (e.g. switch on/off) by the presence of the users. Such 
textile switches can be used in situations like reading/working while sitting or a carpeted 
floor recognizing someone walking/lying on it. The project can also be developed in 
connection to other different electronic devices, such as audio devices (players and radio 
devices). The prototypes were design to function both in the context of a central home 
controller developed by our partners from DAI Labor of TU Berlin, as independently, via a 
dimmer connected to an Arduino platform. 

Conclusions 

 In the present paper we presented a methodological model related to the integration of 
electronic textiles in smart homes environments. More then an attempt to establish the 
necessary steps to follow during the design process, we tried to understand the nature of the 
issues encountered and to structure them accordingly. Therefore we not only addressed the 
issues related to the definition of electronic textiles, but we have also questioned the nature of 
home and domestic spaces, and we prospected the possible objectives for automatizing a 
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home.  
 Our methodological model takes into account functional, aesthetic, and technical 
aspects of designing electronic and reactive textiles for smart home environments, and aims 
both towards a human-centered design, as well as towards a creative approach to the design 
process. It pleads for a realist perspective, one that take into account the continuity of the 
existing ways of living, while in the same time trying to propose alternatives for the present 
existing design issues. The method implies an inquiry into the existing use of textiles in home 
environments, the mapping of available technologies and the acknowledgment of their 
aesthetic and functional characteristics. These aspects prove to be equally important for a 
pertinent and significant configuration of smart homes contexts. 
 Compared to the traditional textile design process, the design of reactive textiles 
requires a much more extensive approach, where functionality meets innovation, and where a 
new set of aspects as interaction and reversibility of processes are to be taken into account. 
The schema we provided help designers have an overall image of the aspects to consider that 
combines the user perspective, the technological awareness and an overall paradigm of 
domesticity.  
 Further investigations are to be considered related to the economical aspects of their 
production. 
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Annexes 
 

Fig. 1. Schema of the methodological model we developed for the integration of 
electronic and reactive textiles for smart homes. 
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Figure 2. Mind Map related to the concept of homing and the main issues related to the 
necessity to automatize a home 
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Needs Activities Spaces in 
house

Objects / 
Systems to 
take into 
consideration

Possible 
interventions 
from textile 
design point of 
view

Possible scenarios 
of automatisation 

Existing Input / Output 
Technologies

1. Breathing Breathing All around Air 
conditioning 
systems; 

Air cleaning 
systems;  

Ventilation 
systems; 

Smell 
communicatio
n.

Textiles and 
plants; 

Textiles and 
gardening; 

Textiles and air 
filtering (see 
asthma filters); 

Textiles and anti-
insects 
components; 

Textiles and 
smells.

Sensors to measure 
the quality of the air; 

Switches to activate 
the filtering systems; 

Anti-pollen drapery 
sys tem ac t iva ted 
automatically when 
the windows open; 

M e c h a n i s m s t o 
protect against the 
mosquitos (sound 
s e n s o r w h i c h 
activates a net fly 
insect drapery when 
the mosquitos are 
making noises).  

For the smell and 
o l fac tory re la ted 
technologies (see 
The Olfactive Project 
& Ophone :  http://
lelaboratoire.org/CP
% 2 0 O l f a c t i v e
%20Project%20ENG
%2013.04.09.pdf 

Air filters 

Air sensors (air temperature 
(IAT) sensor, oxygen sensor, 
the VAF - volume air flow- 
sensor, etc.) 

Automatic drapery system 
attached to windows.

2. Feed and 
Nourish

Drinking  
Eating

Kitchen + 
In front of 
the TV

Kitchen 
objects  

Textiles in 
kitchen : table 
cloths, linens, 
towels, etc.

Automatic system for 
the table’s cloth 
arrangement and its 
cleaning. 

Servo-motors.

3. Eliminate Body needs, 
Ménage needs

Bathrooms 
+ Garbage 

Garbage cans,  
Toilets, etc.

Textiles in 
bathrooms: 
Towels; 

Textiles for 
garbage processes.

Humidity sensors (see textile 
humidity sensors from Plug 
and Wear); 

Pressure sensors (see: Hannah 
Perner-Wilson)

4. Move Moving in the 
house

All around Objects to 
support the 
move; 

Objects to be 
avoided; 

Sensors to 
avoid objects 
in your way; 

Curtains; 

Partitions;  
Sails 

Thermo chromic 
textiles to 
signalize the 
presence of 
dangerous objects 
on the tables (ex. 
knives) 

Inflatable covers 
for furniture as 
protection for 
children

The use of wheels for 
chairs, tables, in 
order to facilitate the 
moving in the house 
(office, for example) 

Sensors to avoid 
accidents implicating 
the objects in the 
house (most of 
accidents are taking 
place in the home 
environments) or to 
reduce the impact of 
contact) 

Textiles walls / 
panels which can 
change their place 
and reconfigure the 
space when need it. 
Textile as building 
element. – new 
architectural 
approach.

Thermo chromic textiles (see 
Linda Worbin's projects); 

Sound textiles; 

Isolating textiles; 

Dynamic textiles (Marcelo 
Coelho) 

http://lelaboratoire.org/cp%20olfactive%20project%20eng%2013.04.09.pdf
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5. Sleep / Rest Sleeping, 

Relaxing /
resting

Dormitory +  

Relaxing 
corners and 
spaces

Bed  clothing; 

Sleeping 
contexts 
(possibility to 
transfer in 
other contexts 
then homes -> 
see airport or 
transportation 
aspects); 

Spaces for 
relaxing 
(controlling 
the light, 
intimacy of 
the space, 
etc.) 

Heating systems in 
textiles -> see also 
temperature 
aspects (7) 

Flexible textiles 
objects (chairs and 
armchairs), 
accommodating to 
different sitting 
positions

Sound insulation 
Temperature  
Light control  
Position 

Flexible textiles 
objects (chairs and 
armchairs), 
accommodating to 
different sitting 
positions

Temperature sensors and 
heating circuits integrated into 
textiles; 

Sound sensors / loudspeakers

6. Dress and 
Undress

Dressing /  
Undressing

Bathroom + 
Dormitory 

Cloths Heating systems in 
textiles -> see 
temperature (7)

Wardrobe assistant

7. Keep the 
normal 
temperature

Dressing, 
Heating

All around Cloths Temperature 
sensors integrated 
into textiles; 

Circuits for 
heating -> 
functional 
solution; 

Heating as source 
of dynamic design 
(surface design) 

Temperature controls 

Designing with heat 
(see : Delia 
Dumitrescu and 
Anna Persons’ 
projects)

Temperature sensors integrated 
into textiles; 

Circuits for heating

8. Keep clean Washing body, 

Cleaning house

Bathrooms 
+ 

All around

Washing and 
cleaning 
systems and 
devices

Textiles – 
interfaces to read 
the etiquette of 
cloths and make 
the selection for 
the wash 
machines' 
programs 

Reading bare codes 
and screens for wash 
machines’ programs 
selection (see the 
publicity related to 
“ask your mother to 
do it”)

Reading bare codes and screens 
for wash machines’ programs 
selection

9. Avoid 
dangers

Recognizing 
and avoiding 
dangerous 
situations

All around Protection 
devices

Textiles in relation 
to possible 
dangerous 
situations (knives 
use) 

Thermo chromic 
textiles to signalize 
the presence of 
dangerous objects 
( knives on the 
tables).  

Inflatable covers for 
furniture (children 
protection). 

Thermo chromic textiles to 
signalize the presence of knives 
on the tables. (using 
implemented switches in the 
structure of the fabrics); 

Inflatable covers for furniture 
to protect children / or in 
wearable form (wear by 
children).

10. Communicat
e with the 
others

Face to face 
communication  

versus 

Distance 
communication

All around Communicati
on devices

Textiles used in 
communication; 

Proximity and 
distance  
communication; 

Haptic 
communication 

Texture changes to 
send messages; 

Secondary 
communication 
channels : tactile 
communication, 
smell 
communication, etc

Texture changes to send 
messages;  

Dynamic textile structures;
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Fig. 3. Exploratory table related to the possible interventions regarding the integration 
of electronic and reactive textiles in smart homes contexts having as starting point 
Virginia Hendersons’s model of fundamental needs. 

11. Act according 
to ones 
believes

Ideologies in 
the house: 

All around Textiles, 
technology and 
ideology :  

Ecological 
movement; 

Slow everything 
movement; 

Techno-filia 
versus techno-
fobia 

12. Leisure Playful and 
creative 
activities 
(reading, 
writing, 
drawing, etc. );  

Engagement in 
social 
organizations;  

D.I.Y. activities 

Spaces 
dedicated to  
leisure  
(libraries, 
workshops, 
meeting 
places)

Production of 
devices.

Workshops and 
D.I.Y. spaces in 
the house; 

Electronic textiles 
and 
experimentation 
spaces; 

3D printing, cutter, 
sewing machine; 

Computer as tools 
for production and 
innovation; 

FabLabs as local 
infrastructure of 
production.

3D printing, cutter, sewing 
machine; 

Computer as tools for 
production and innovation

13. Entertain Activities which 
are not related 
to a personal 
need, but which 
offer personal 
satisfaction 
(arts) 

Art in 
homes – 
new forms 
of art 
besides 
home 
theaters 

Home theaters ; 

Spaces for games; 

Sports

Installation of spaces 
for sport

14. Learn Adapting to 
different 
situation and 
transmitting the 
knowledge 
accumulated

All around Development of new 
economic models; 

Using smart devices 
and learning how to 
use it (intuitive 
design). 
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Fig. 4. Models of configuration used during the prototype process. 
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Fig. 5. Photo of the prototypes presented during CeBIT 2014 fair in Hanover.  
Photo credits: Matthias Steffen. 


