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to the previous example due to the heavy wool in the garments. The body maintained this 
position for a while, allowing the garment to be exposed to heat long enough to translate 
with accuracy the outline of the knitted pattern onto the garment. The knitted lines of the 
wall were translated to form an identical shape as colour changes became visible on the 
surface of the garment (figure 15).  

 

Diffused  

 
Example 3 

a. overexposure 

Fine lines of conductive yarns formed the knitted pattern on the wall. The garment was 
made out of heavy wool. The body was placed so that the back of the garment came into 
contact with the wall. The heat pattern on the wall activated as the body pressed the 
garments against the conductive lines. The emitted temperature was high. The body stayed 
still, maintaining the same position. The time of exposure was long for the printed wool, 
exceeding 30 seconds. The knitted lines of the wall dispersed a constant amount of heat to 
the garment, influencing larger areas. When the body moved away from the wall, the colour 
changes became visible on the garment in the form of distorted shapes (figure 16). 

 
 

Figure 15 shows the reflection of the pattern on the garment. 
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Example  

b. underexposure 

Fine lines of conductive yarns formed the knitted pattern on the wall. The garment was 
made out of heavy wool. The body touched the wall briefly. The heat pattern on the wall 
activated some of the stripes as the body pressed the garment against the conductive lines. 
The emitted temperature was high. The time of exposure was less than 10 seconds, which 
made it difficult for the pattern to be clearly translated to the garments. The knitted lines of 
the wall dispersed an irregular amount of heat over the garment and merely influenced 
certain areas. When the body moved away from the wall, the colour changes became visible 
on the garment as interrupted lines (figure 17).  

 

Figure 16 shows the diffusion of the pattern on the garment. 

Figure 17 shows the diffusion of the pattern on the garment. 
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the garment. The translated patterns reflected the texture of the wall in different positions on 
the garment. The texture of the wall was overlaid on the same area with the striped patterns 
in rotated positions (figure 19). 

 

Mirrored 

Example 5 
Fine lines of conductive yarns formed the knitted pattern on the wall. The garment was 
made out of heavy wool. The body was placed so that the front side of the garment came 
into contact with the wall. The heat pattern on the wall activated for several of the 
conductive lines as the body pressed the garment against the wall. The temperature of the 
pattern was equally distributed over the knitted lines for an interval of 30 seconds. The body 
stayed still, pressing the garment against the wall, providing 20 seconds of exposure. The 
body then twisted rapidly to the other side of the wall, exposing the backside of the garment 
for an equal amount of time as that of the first action. The colour changes became visible on 
the front side of the garment and started to grow on the backside. By allowing both sides to 
come into contact with the wall, the patterns translated were mirrored as a regular repetition 
of the wall texture on the garment. As the dancer moved away from the wall, the pattern 
became visible on both sides. The garment translated the pattern from the wall and 
distributed it all around its own shape (figure 20). 

Figure 19 shows a rotated superimposition of the pattern on the garment. 

!
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Def. Distribution of the pattern translation describes the way the texture of the wall is 
repeated on the garments through body movement. Distribution can be superimposed or 
mirrored. A superimposed expression translates through movement the texture of the wall by 
overlapping the layer patterns on one side of garment. A mirrored expression translates 
through movement the texture of the wall on both sides of the garment. 

Superimposed  

Example 4 

a. parallel  

Fine lines of conductive yarns formed the knitted pattern on the wall. The front side of the 
garment was placed against the wall. The heat pattern on the wall activated one of the 
conductive lines as the body pressed the garment against the wall. The temperature of the 
pattern was equally distributed over the knitted lines for an interval of 30 seconds. The body 
stayed still for 20 seconds during the first exposure. Keeping the same orientation toward the 
wall, the body began to move up and down at short intervals; the body pressed against the 
same area of the wall by changing its position on the vertical axis at different time intervals.  

When the body moved away from the wall, the colour changes became visible on the front 
side of the garment. The patterns translated showed the regular repetition of the texture of 
the wall in different positions on the garment. The texture of the wall was overlaid on the 
same area with the striped patterns in parallel positions (figure 18). 

b. rotated 

Fine lines of conductive yarns formed the knitted pattern on the wall. The body was placed 
so that the backside of the garment maintained a twisted position in contact with the wall. 
The translated lines on the garment had a random direction compared to the horizontal 
stripes of the wall. The heat pattern on the wall activated one conductive line as the body 
pressed the wall using slow movements. The temperature of the pattern was equally 
distributed over the knitted lines for an interval of 30 seconds. The body stayed still, 
maintaining the twisted position, and moved away from the wall at a set time for each 
exposure. Keeping the same orientation toward the wall, the body began to rotate the 
shoulders in different directions, pressing the garment against the same area on the wall with 
slow movements. When the body twisted, colour changes became visible on the backside of 

Figure 18 shows a parallel superimposition of the pattern on the garment. 

!
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In Repetition, the experiments aimed at finding new ways of creating relationships between 
body and space by means of translating information as pattern design. Bridging relationships 
between body and space, dynamic patterns were formed and explored as a method of 
connecting design variables from fashion design, textile design and interaction design. In our 
explorations, we combined new materials and existing design methods from different fields 
to be able to formulate a new framework. The concept of pattern translations played a 
central role in the experiments: it aimed to open a dialogue between the design disciplines 
involved in the project and further reflections as foundations for a new design methods.  

Based on the practical work, we were able to describe the results in forms of expressions as a 
methodological frame for the design. The expressions found are definitions built on the 
design experiments: we see them as explanations aimed to widen the understanding of an 
individual design process.  

By describing the changes in the visual information, we focused in this stage of the project 
on finding ways of describing the pattern manifestation and formation on the garments. The 
expressions found in our experiments describe different forms of pattern translations: they 
illustrate how certain expressions can be formed using design elements related to both body 
and space when creating temporal patterns.  

The expressions are described in a simple way as outcomes of the design process and, also, 
illustrate methods to create them. The definitions are intentionally formulated as basic 
descriptions for the designs; in this context, they aim to illustrate fundamental concepts of 
pattern formations. Through pattern descriptions, the definitions communicate our 
understanding of the basic expressions that appear as visual changes in the garments, i.e. in 
terms of shape and repetitions: they influence the way in which wall interaction and 
movement should be related in the next design.  

As a way to contextualize our exploration of temporal patterns as a mediator between body 
and space, the context for the exploration has been set to a performance where a dancer 
translates the “informative state” of a wall as traces on the clothes. Thus, the wearer of the 
clothes is able to pattern the body in communicative ways through near-field interactions in 
space. In this way, the performance illustrates an example of how space could reveal 
temporal information which may only be discovered through direct interaction. Alternative 
programming design of the walls would open up other possibilities, where information could 
be programmed in various ways as heat patterns in the dynamic elements of the walls, 
discovered only through close interaction as patterns on the body.! 
These temporal expressions could be used as information or communication in playful 
spatial interactions forming the context of a performance or opening new ways to 
communicate, where the setting is defined by the relationship between garments, body and 
space. Directing ways of moving in space through clothes and walls, the expressiveness of 
the movement can be enriched by the expressiveness of the dynamic patterns occurring on 
the clothing.  

In Repetition, the dancer was asked to connect the elements of the setting, i.e. the walls and 
the garments, in repetitive movements and the performance focused around the idea of 
repetition. However, the dancer was given no instructions regarding the different possibilities 
the garments had to visually express the repetition through movement. Thus, the intention 
of the next design will be to give the dancer information on the way basic pattern 
expressions are formed, i.e. having the methodological framework become a platform for 
discussions. We aim to further explore how the design of the movement can be added in the 
initial setup of the performance to influence the textile and fashion process and, in doing so, 
we aim to enrich the pattern descriptions found in the present project. 
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Figure 20 shows a mirrored expression of the pattern on the garment. 

Dissemination:  reflections on experimentation as method for 
practise-based research in design  
One way of discussing experimental research in design is through the perspective of the new 
knowledge formulated to develop the methodology of the field, i.e. seeing practice as the 
main contributor to the understanding of the artistic potential brought about by new means 
of expression, e.g. materials, techniques, methods (c.f. Biggs, 2002; Frayling, 1993). 
Accordingly, the results describe the expressions found in the design and the materials 
explored (c.f. Hallnäs, 2010). They aim to reduce a complex process to an abstract 
explanation as a method for advancing knowledge when dealing with new design materials 
and, by doing so, intend to create a new foundation for the design field. 

The performance in Repetition acted as an initial start up: it framed essential questions for the 
design, i.e. how different variables, e.g. the textiles, the shape of the garment, or wall 
interaction, relate in the pattern expressions. We explored ways of illustrating these relations 
in the practical work. The design experiments in this practice-based research project 
functioned as ways of reflecting on the methods used. During work on the setup for 
Repetition, we interpreted the experiments not as finished designs but as design explorations.  
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References from the area of recording music are discussed and put in the context of kinetic 

textiles as a method for inspiration for developing the design examples.   

 

KEYWORDS: textile interaction design, smart textiles, knitting 

design, expressions of imitation 

This paper presents Stretching Loops – design 

examples of sensing and reactive knitted textiles 

able to record and replay human interaction. 

Placed in a room, textile tubes imitate 

interactions performed by a human through 

motor control. As an example of basic research 

in the context of textile interaction design 

research, Stretching Loops is part of a series of 

experiments exploring various interactive textile 

expressions. Stretching Loops serve as an 

example of exploring design variables related to 

different expressions of Imitation. As examples 

of motor controlled textiles, Stretching Loops 

are to be seen as material for further design.  
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Stretching Loops as material for further design 
 

By not positioning Stretching Loops in a certain context for a specific function, I wish to illustrate a 

method for investigating possible expressional properties in motor controlled textiles. As a 

method for further movement design, the borrowing of concepts from the area of music and 

applying them to the behavior of the textiles in relation to human interaction is meant as a way to 

spur the imagination by using familiar attributes. The materials are in this way suggesting certain 

expressions of imitation, but are also instruments, tools for further design. Stretching Loops are to 

be seen as inspirational material when aiming for certain properties in interactive textile 

applications, such as textile tangible interfaces, organic displays or kinetic textile sculptures, etc. 

 

The textiles use motors as examples of kinetic control. In combination with the Arduino 

microcontrollers, the textiles are programmed to move in distinct ways to be able to exemplify 

certain kind of movements. Stretching Loops are meant to give a deeper understanding of 

various design variables related to different expressions of Imitation.  

 

The approach of focusing on expressions is meant as a way to open up the design space when 

designing for interactive textiles. The implemented design examples explore design variables 

especially related to the design dimension of Timing. Conceptual ideas related to Spacing are 

further discussed and illustrated by the method of borrowing attributes from the area of music.  
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