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Point of view

- How printed patterns evolve through perspective
Kristin Brandenberg

1.1 Representative images of work

1.2 Abstract

’Point of view’ is an investigation of changeable surface patterns
in the textile design field. The investigation is performed in
order to get a deeper understanding of the relationship between
changeable surface patterns and three-dimensional contexts to
explore alternative methods.
The aim is to design surface patterns in a three dimensional
context developed through printing and layering techniques,
and to explore how the patterns change depending on the
observer’s perspective.

Practice based design experiments were carried out to explore
materials and printing techniques such as transfer, digital and
burn out. The patterns were in turn placed on a cubic frame with
inner and outer layers, and studied for their effects on one
another.
The project resulted in a series of surface patterns that were
applied in a spatial context. The findings propose an alternative
method for designing changeable surface patterns in a threedimensional setting, using layers, transparency and distance as
factors.

1.3 Keywords: textile design, surface pattern, layering, changeable,
spatial, perspective, transfer printing, digital printing, burn out
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2.1 Introduction to the field
Surface patterns in the design and artistic field comes in many shapes, whether it is printed on fabrics or used
in spatial contexts for decorative or functional purposes. The surface pattern can enhance or diminish the
features of the design and has been used cleverly through the last decades to define depth and highlights in
designs and art pieces. Most commonly the surface pattern stays static in its expression through its lifetime.
However, there are examples of two dimensional patterns that appears to change form whether it is through
an optical illusion or an actual change due to external stimuli.
Verner Panton’s collection of textiles designed for the
manufacturer Mira-X (fig. 1), consists of colourful printed
patterns. Panton created two dimensional patterns with an
optical illusion effect by using a grid format with basic shapes,
in combination with colour, rotation and reflections of the
shapes. By doing so the illusion of variations of movement in the
patterns occurred (Clarke 2011).
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Olafur Eliasson’s installation of Meteorological Circles (fig. 2)
is an example of working with shapes that change through the
viewer’s perspective. In this case the pattern is created by
placing mirror disks in a repeated manner. Thus, when the
observer moves around the object between different angles,
their perception of the pattern changes. When the observer’s
sight hits the vanishing point, the disks appears to be like a line
disappearing into the horizon.

Due to copyright law
this photo is missing.

Fig. 1 Mira-Spectrum ca 1970, by Verner Panton.
(The Metropolitan Museum of Art 2017)

Due to copyright law
this photo is missing.

Fig. 2 Meteorological Circles by Olafur Eliasson.
(Berg 2016)

The design studio Raw Colour has created textiles called
Interline Panels (fig. 3) where the user can change the
pattern through shifting the panels from side to side.
The movement of the panels gives the user the option to
decide the level of transparency of the textiles.

Due to copyright law
this photo is missing.

Fig. 3 Interline Panels by Raw Colour.
(Raw Colour 2014)

Linda Worbin’s research on the topic of dynamic patterns
(fig. 4) explores the changing aspect through working with
fiber optics and thermochromic inks. The patterns in her
textiles change appearance when stimulated by an external
factor such as touch or temperature fluctuations (Worbin
2010).

Due to copyright law
this photo is missing.

Fig. 4 Dynamic patterns by Linda
Worbin. (Worbin 2010)
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Felice Varini’s art installation at the Grand Palais in Paris (fig. 5)
is a large scale projection of geometric shapes on the exterior of
the building. Varini works with the vanishing point in order for
his installations to appear differently, depending on were the
viewer stands while looking at his art (Varini & Müller 2004).
While moving around his installations, the observer perceive
new shapes and expressions.

Esther Stocker’s art installation Unlimited Space (fig. 6) which
consists of black metal lines that travel in a geometric
perspective throughout the room. Stocker turned her two
dimensional drawing into a three dimensional art installation
by combining the lines in order and disorder. She defines space
by using lines and other shapes within her art installations.
The interruptions within her patterns creates new expressions
to an otherwise structured pattern.
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Due to copyright law
this photo is missing.

fig. 5 Geometric Projection by Felice Varini. (Jobson 2013)

Due to copyright law
this photo is missing.

fig. 6 Unlimited Space by Esther Stocker. (Stocker 2013)

2.2 Motive and Idea discussion
This project intends to explore the changing aspect of surface patterns through working with layers of textiles where
the expression of the pattern changes through the observer’s perspective.
An example of working with changing patterns is Petra
Blaisse’s curtains hanging in the Cornell University (fig. 7).
The curtain has a printed pattern and in addition to that, a
pattern of perforated holes. When a light shines through it,
the perforated holes creates a new pattern on the floor. The
pattern changes throughout the day depending on how the
daylight is moving outside and how the curtain is folded.
Akane Moriyama works with changing the expression of
textiles in her design called Color Stripes (fig. 8). The effect in
this design is brought on by working with layers of
transparent fabrics with printed stripes, and allowing the
user to change the number of layers they are seeing.
For every layer added or deducted, the colours of the stripes
get emphasised and the expression of the pattern grows.

Due to copyright law
this photo is missing.

Fig. 7 AAP forum Curtain by Petra Blaisse. (Inside Outside 2012)

Due to copyright law
this photo is missing.

Fig. 8 Color Stripes by Akane Moriyama. (Moriyama 2010)
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Do Ho Suh’s art installation New York City Apartment/
Corridor/Bristol (fig. 9) is set up by working with thin coloured
layers of textiles in order to define space (Kim 2008). When
two or more layers overlaps each other it creates new
dimensions.

Due to copyright law
this photo is missing.

Fig. 9 New York City Apartment/Corridor/Bristol by Do Ho Suh.
(Aesthetica 2015).

Designers like Blaisse, Moriyama, Worbin and Raw Colour have applied surface patterns on two dimensional surfaces
with a successful result. Subsequently, in order to allow for the implementation of changeable patterns in the textile
design field, an alternative approach could be developed. Such a method would consist of applying conventional flat
textiles in a three dimensional setting and context. By investigating the influences of various factors (i.e. transparency,
distance, prints), the method will allow for alternating expressions through textiles. Furthermore, the aspect of how the
observer moves around the three dimensional structure with textile layers applied on it, will change the perspective of
the patterns and alternating expressions will emerge.

2.3 Aim
The aim is to design surface patterns in a three dimensional context, developed through printing and layering techniques,
and to explore how the patterns change depending on the observer’s perspective.
8

3.1 Design method and Design experiments
The design process can be divided into three sections
(Jones 1992). These are divergence, transformation and
convergence. The first part, ’divergence’ is to analyse what
the design issue is and separating it into manageable parts
in order to scrutinise what is needed to be researched.
Secondly, the part, ’transformation’ is where all the ideas
that have been explored will be put back together into a
larger image. Through discovering what happens by
putting these new ideas together, the method reaches the
third part: ’convergence’, were the final findings can be put
into practice.

There, limitations of styles of patterns, colour palette, scale
and material investigations take place. Practice based
experiments are executed in order to explore the
possibilities of changing aspect of the patterns. The aspect
of the observer’s perspective is tested out on smaller and
larger scale mockups in order to see how the perception of
the patterns change. Lastly, the third phase of convergence
is about refining the selections of characteristics for the final
design (Jones 1992, pp. 61-73).

By referring these steps to the design process of this
project, the initial phase of divergence consists of defining
the design issue, and setting up a scope for the research.
Furthermore, a research of related art and designs is
conducted in order to find inspiration to start off the
process with. A pre-study was made on the topic of
changeable patterns in order to develop the idea further.
After collecting all the background information and
inspiration, the project moves into the second phase of
transformation.
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3.2 Development and Design rationale
Analysis of the pre-study:
During the pre-study, three kinds of pattern groups were
explored on different levels of transparent fabrics. The first
group of patterns was fine lined geometric shapes (fig. 10).
The second group consisted of an organic pattern with filled
shapes, separated on three layers. Lastly, a group of
patterns that had covered versus non covered areas that
added up to a larger pattern image. A decision was made
that the kind of patterns that were dependent on each
other, when it came to creating a new expression in the
pattern image could be developed further. One way of
doing so could be to apply several layers of textiles in a
three dimensional context, in order to explore the
possibilities of having multiple expressions from static
surface pattern. Tests were conducted of applying
geometric patterns on various frameworks in the 3D
program Sketchup (fig. 11). By doing so, the changing
perspective of the observer could be done in a quick manner and the frame works could be changed from triangular
to cubic. A decision of using a cubic frame work, with four
inner layers and four outer layers was made. This allowed
more possibilities of adding up the layers of patterns and
offer more angles, to have a changing impact on the
expression of the surface patterns.
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Fig. 10 Sample from the pre-study.

Fig. 11 3D models made in Sketchup.

Pattern exploration:
The starting point was to study how geometric patterns are
constructed and how they can be repeated infinitely.
Four patterns were made with the hexagon shape as the
starting point (fig. 12). The hexagons were applied in a grid
in order to calculate where the different shapes will overlap
each other when tested in a layering arrangement. During
this experiment, it was discovered that the human eye had
difficulties to read the different patterns on each layer.
There was a tendency for the eye to either focus on the first
layer or the back layer, and putting together the two
patterns was too challenging. The distractions could be
because of the amount of details and complete coverage of
colours in the prints.
In the second step of the experiment, prints (fig. 13 - 24)
with simplified shapes in strong colours with white spacing
between them was tested out. At this stage, three directions
of working with the viewer’s perspective and perception
was selected. These were foreground, middle ground and
background, The Gestalt principles and the moiré effect.
Fig. 12 Patterns based on hexagon shapes.
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Fig. 13- 24 Samples
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In order to test out the principle of foreground, middle
ground and background the experiment of circles were
executed. By setting up an assumed distance (fig. 25)
between the observer and the layers of textiles,
calculations were made on how large the foreground
circle needs to be in comparison to the background circle. Depending on what distance the observer is at, the
perception will be that the foreground circle grows to
cover the background circle complete or shrink, when
the observer moves away from the object.

Background layer

120 cm

83.33%

60 cm

120 cm

100 cm
66.66%

Middle layer

80%

60 cm

Foreground layer

80 cm

2 meters of distance

83.33%

80%

Observer

Fig. 25 Calculations for the proportions of the patterns.
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In the second example, some principles from the Gestalt
theory were used in the experiments of working with lines
in black and white and a black circle (fig. 26). By adding up
the layers with different elements on them, the perception
of interruption of the shapes occurred. The ”missing”
outlines are then filled in by the observer.
The Gestalt principles which is a theory about how the
human mind sees and interpret a structure of shapes. The
principles are set up according to how people’s visual
perception tends to arrange elements into groups or
filling in the ”missing” information when shapes are not
fully unified.

Fig. 26 Sample showing non closed shapes.

The third example of working with the idea of changing
patterns is the moiré effect. This effect occurs when two
patterns overlaps each other and is either displaced or
rotated. In this experiment the layers of polyester voile
created the moiré effect (fig. 27). The qualities of the
material in combination with the print and its colours
created an illusion of movement in the patterns when
looked at.
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Fig. 27 Sample showing the moiré effect.

Material exploration:
In the pre-study of this project various qualities of
textiles were tested out depending on their
degree of transparency.
For the initial experiments a semi-transparent
white polyester voile was used for its matte
expression and moiré qualities. Later on a white
polyester and cellulosic fabric was added for the
possibility to do partial burn out patterns (fig. 2829).

Fig. 28 Polyester - cotton fabric without burnout.

Fig. 29 Polyester - cotton fabric with burnout.
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Design rationale:
Through careful documentation of the small-scale
experiments in this study, the conclusion to limit the
elements of the patterns were necessary. Early on in the
process of experimenting it became apparent that too
many elements and colours would overwhelm the
observer, and thus the expressions will be lost.
The decision about continuing working with circles and
lines was taken. These simple shapes would work as the
foundation for complex combinations of alternating
expressions in a three-dimensional context.

After testing out different shades of red, blue, yellow and
green in combination with black and white. It became
clear that darker shades of colour had a stronger impact
on the patterns when it came to seeing the shapes through
the layers. The patterns were most prominent when dark
shaded shapes were combined with non-coloured areas
around them. The non-coloured areas were necessary to
let the other patterns be more visible throughout the
layers of the installation. The decision of using black and
white for most of the patterns was taken, based on the fact
that the combination had the strongest contrasts which
strengthens the effect of alternating expressions.
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The decision of using a darker shade of yellow on the mid
layer was taken build on the necessity to define and have a
”breaking point” in the middle of the installation to
differentiate from the other layers.

Material wise, the decision of combining the semitransparent polyester fabric with the partial transparent
polyester and cotton fabric was made. The partial
transparency from the burn out effect was chosen for the
”cutting out” effect that it had on the surrounding patterns.
The partial blocking of the other patterns assisted in
alternating the expressions. The partial transparency was
also used for the background, middle ground and foreground
principle, were it affected the observer’s perspective while
looking at the patterns.

Fig. 30 Final selection of patterns and materials.

4.1 Result
The project resulted in seven large scale textiles with surface
patterns, and were scaled 120 centimetres by 200
centimetres. These textiles were then placed in respective
sequences on a cubic frame to hold them in place, and
consequently produce the desired visual effect.
These layers are listed and described below:

By sequencing the layers according to their respective
qualities (transparency, colour and shape) and having
them placed 60 centimetres from one another, it was
possible to design the perceived expressions that the
observer will experience based on their point of view.

Layer 1: Burn out screen printed on polyester and cotton
textile.
Layer 2: Digital printed squares on polyester and cotton textile. Burn out screen printing was used in order to burn out
the cellulosic fibres around the squares and make it transparent.
Layer 3: Burn out screen printed waves on polyester and
cotton textile.
Layer 4: Transfer printed circles on polyester voile.
Layer 5: Transfer printed vertical lines on polyester voile.
Layer 6: Transfer printed horizontal lines on polyester voile.
Layer 7: Burn out screen printed diagonal lines on polyester
and cotton textile.
(See the techniqal drawings of the layers on page 19).
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Mapping set expressions/designs:

G
H

A. Layer sequence: 1, 2
B. Layer sequence: 1, 3, 4
C. Layer sequence: 1
D. Layer sequence: 1, 7, 5, 2, 3
E. Layer sequence: 5, 2, 7, 4, 6
F. Layer sequence: 5, 4, 2, 3
G. Layer sequence: 4, 3, 2, 1,
H. Layer sequence: 4, 3, 2, 6
I. Layer sequence: 6, 7, 5, 2, 3

F

I
E

J

D
C

B

A

Fig. 33 Angles from which specific expressions are seen.
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1.

2.

3.

4.

5.

6.

7.

1.

2.

3.

4.
The black fields in layer
1, 3 and 7 are burn out.

The white area in layer 2
is burn out.

5.

6.

7.
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Fig. 31 Cubic frame where the textiles are put on.
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Fig. 32 The frame seen from above.

4.2 Presentation
Placeholde ‘Point of view’ resulted in an installation that
was presented during the ‘This is Textile Design’ exhibition
at Textilmuseet in Borås. The settings were not ideal for the
presentation of the work because of the lack of
daylight and the space to move around it in the exhibition
hall.
Nonetheless, the work was well represented despite these
challenges, which were addressed by positioning extra light
sources, and placing the installation strategically. Namely, it
was angled in a way that the observer first lays eyes on it as
they are walking towards it at the optimal distance. As they
get closer and begin to walk around it, they can witness the
intended effect. Additionally, the installation was place on a
20 centimetre podium that highlighted it among the
neighbouring installations.
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Fig. 33 The installation at the exhibition.

4.3 Conclusion
In conclusion of this project, the aim was to design surface
patterns in a three dimensional context, developed through
printing and layering techniques, and to explore how the
patterns change depending on the observer’s perspective.
By working with printed surface patterns on textile layers
on a frame structure, it was possible to create alternating
expressions of the patterns by the change of perspective.
The distance and placement of the layers created an
overlapping effect of each pattern, which all together
created new pattern images. The cubic frame assisted in
placing the textile layers in various angles, creating
”breaking points” of the observer’s perspective and allowed
for more examples of alternating expressions.
The main challenge with the final installation was finding
the correct alignments between the layers. For instance
when considering different points of view (i.e. height,
distance) it becomes evident that only certain perspectives
will provide the observer with the intended experience.
This was an obstacle that was not considered in the aim,
and was only discovered during the final tuning of the
installation. Therefore, adaptations had to be made, and
extra steps of fitment were taken to secure a well aligned
installation.

The obstacle mentioned above was not predicted after
studying the references from the introduction to the field.
Each of the references had their own restrictions,
limitations and opportunities that eventually shaped their
work. By fusing various elements from each of the artists, it
meant that their challenges would have to be considered in
parallel and that new challenges would be discovered.
One such example is the work of Do Ho Suh who used thin
fabrics to section of a space and give the illusion of a
complete and solid structure (Kim 2008). Suh however did
not concern his design with surface patterns, while ’Point
of view’ is primarily based on surface patterns, but borrows
the principle of creating space with textile materials.
Some of the contributions of this work to the field are:
• An alternative method of working with changeable
surface patterns.
• Could be used as an educational tool for students in the
design field in order to gain an understanding of the
correlation between the pattern elements.
• Lays the foundations for similar applications, using
different materials such as glass, plastic, wood, metal
and concrete.
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• The principles from this work can be applied in
architecture on a larger scale (i.e. room dividers, walls,
ceilings).

Future research would involve further investigations of how
the usage of colour could be applied in order to strengthen
the alternating expressions.
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4.4 Discussion
Based on the observations of the final installation, it was
possible to evaluate the finding and interpret the results.
The motive of the research was to explore changing
expressions of surface patterns through layering technique
in a three-dimensional context. Where the position and
perspective of the observer is an important factor for the
changing aspect to happen. The combination of several flat
surface patterns, the use of materials with shifting
transparency and the distance between the layers made the
alternating effect feasible. The area where the pattern
elements overlapped was the key to the change of the
pattern and the change of position of the observer led to the
alternating effect of the expressions.

In previous work in the field, examples of perspective art
and changeable surface patterns have been examined.
’Point of view’ includes the principles of perspective and
uses two dimensional textiles in order to create
three-dimensional expressions. In comparison to Eliassson’s
Meteorological Circles, where he uses three-dimensional
mirror discs and relies on the observer’s perspective to
make them appear two-dimensional. For the most part,
Eliasson’s work does not attempt to create any one specific
expression with the disks, but rather builds on the fluidity
that comes from movement around his work.

In contrast, ’Point of view’ incorporates 10 set expressions
(fig. 33) that were specifically designed to be viewed from
certain angles, and additionally allows for more fluid
expressions to be observed in-between. The principle of set
expressions was taken from Varini’s work, where the
observer can only see the intended expression from one
angle (Varini & Müller 2004).

The two referenced approaches above were integrated into
’Point of view’, but developed further to incorporate both
into one, three dimensional installation. It is intended for
the observer to see 10 specific expressions by manipulating
the visible fields through burnout techniques, or through
the angle they look at the installation. By creating ’view
ports’ in the burn out fabric and placing two individual
surface patterns behind it, the observer’s perception of
’Point of view’ differs. From one angle the observer will
solely see the mid-layer, and from another solely the back
layer.

Initially the intention for the project was to use large fields
of colours in order for the patterns to be visible through the
layers. During the experimenting phase, an issue discovered,
that too many colours made an overwhelming expression,
and the eye struggled with putting the patterns together.
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The overlay effect of the different shades and colours were
not as prominent as expected. Therefore the decision was
made to use shapes in fewer colours and with white spacing
between them in order for the patterns to work together
(Swirnoff 2003).
A suggestion of development would to bring the method of
working with alternating expressions of patterns as an
educational tool. By separating pattern elements onto
different textile layers, the students could study and get an
understanding of what impact each layer of pattern
elements has on the overall expression.
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