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		Abstract
The project, which is described on the following pages, is essentially about the act of photographing. We asked ourselves, what has changed with the development of digital photography, and
our finding was, that the development has happened mainly on a technical level. The handling
of the camera on the other side, has been completely neglected. Our project tries to respond to
the conscious use of a camera. In various user researches we noticed two important aspects.
The extension of the perspective is very important for most of the users and they were strongly
fixed on the camera display while shooting. So they could not concentrate on the essentials. With
these findings, we developed a concept for a camera, which can capture several perspectives
in a simple manner. For not distracting the user visually, the selection of the image should not
depend solely on visual sensing. Instead the user selects his image by using the body›s senses in
his wrists. To test our approach, we built a prototype that we tested with multiple users. We were
able to gain important insights on how the users handled our camera. These findings were then
incorporated in our final prototype.
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1.
1.1

Concept Video
Introduction
At the beginning of our BA project, we came up with four ideas – health, respect, trust, and
smartphone technology. We chose these ideas because we thought they were broad and interesting topics. We described each idea in the general context of its environment. We then compared
the idea descriptions with each other, and searched for connections. While we were working, we
thought of a fifth idea that we found intriguing – “digital garbage.” This term refers to excess or
unneeded digital data that exists on hard drives, such as film, photos, music and programs. We
wrote a description of digital garbage, and searched for connections to the other four ideas. The
most interesting connection we identified was to the concept of respect, and thus we decided to
focus our subject in this direction.

Fig. 1.1: The four ideas and their connections.

1.1.2

Brainstorming
During the brainstorming session, we listed ideas and questions about digital garbage. One
question we asked was whether the easy creation and propagation of digital data has an effect
on our appreciation of life. We considered how and under what circumstances we produce digital
garbage, and how we can prevent it. When evaluating the results of our brainstorming session,
we reached the conclusion that the main field that produces digital garbage is photography. At
that point, we narrowed down our subject further to garbage in the field of digital photography in
general, and its impact on the concept of the photograph in particular.
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1.2

Moodboard
During the brainstorming session, we made a moodboard, on which we listed all our ideas about
the topic. This helped us to visualize our thoughts, and also inspired us in the process of thinking
of new ideas.

Fig. 1.2: Moodboard and brainstorming

1.3

Definition of Value
Another question we asked was how to define a valuable photo. To qualify the difference between a valuable and less valuable photo, we discussed our topic with other people, examining
the relevancy of our topic to them. From this rough survey, we identified four fields that define the
value of a photo. These fields are materiality, uniqueness, emotional connection, and the network
in which the photo exists (web communities that include photos).

1.4

The Photography Process
After defining fields of value for photos, we then asked at what point value is created in a photo.
For this purpose, we divided the entire photo process into individual steps, from taking a picture
to archiving it. We then realized that we could not pick a single step out of the process, but that
we must consider the process as a whole. In discussions with our teachers and the class, we
realized that we were thinking in terms that were too general. The term "value" is subject to individual perception, and is difficult to quantify. Our thinking was also too general on another point
– that there are many different types and uses of photography.

1.5

User Groups
Following our preliminary research on digital garbage, and based on our own individual experience, we identified the private user as the best potential focus group for our study. The private
user has no artistic or commercial claim, but photographs himself and his environment in order
to document his life.
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1.6

General Goal
Our goal in this study was to assist the private user in documenting his life. The process of documenting a life with photography consists of many steps, and at each step, several decisions must
be made. These decisions can determine the value of an image and affect subsequent steps. Our
plan was to support the user by trying to summarize, simplify, or remove some of the decisions
in this process. The justification of our approach lies in the fact that technical improvements to
the camera have not led to significant improvements in quality. We therefore wanted our study to
pursue new methods of improving quality for the private user.

TRIGGER THE CAMERA
THE RIGHT MOMENT
STEP 1
The magic moment

TAKE THE RIGHT
AMOUNT OF PICTURES
STEP 2
The amount

FORGET ABOUT
YOUR CAMERA
STEP 3
Live

CHOOSE
THE RIGHT PICTURE
STEP 4
Reduction

Fig. 1.3: Summary of the storyboard for the video concept
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2.
2.1

Background Research
Introduction
Since the year 2000, digital cameras have become ever smaller, lighter, and cheaper. In addition, storage capacity is increasingly higher. The camera has been adapted to the mobile phone industry,
and is now part of the basic technical equipment of each new mobile phone. As a result, more and
more photographs are taken and the field of amateur photography is expanding (Santaella, 2009, p. 25ff).
From a manufacturer's standpoint, the differences which define the photograph are the camera
position (directly on the eye through the viewfinder, or on a display with outstretched arms), and
the technical details of the camera (resolution, etc.) (Sachsse, 2006, p. 15). As the Kodak slogan
declares: "You press the button, we do the rest" (Köstlin, 2006, p. 19).
An important characteristic of digital snapshots as compared to conventional photography is that
the gap between time and place of events and viewing the image has been significantly reduced
(Santaella, 2009, p. 27ff). The user no longer has to wait to look at his pictures, as used to be the
case with analog pictures. With digital cameras, the user can view them on the camera display
immediately after shooting them. Anticipation, the surprise effect, and the temporal and spatial
distance from the place and time of shooting the image are therefore no longer relevant.

2.2
2.2.1

Creating Photos
General
Photography is always a communicative act, because the photographer does not create photos
just for himself, but also to present them to others or to communicate something (Scharnberg, 2009, p.
120ff). As Julio Cortazar writes in his book Las Babas del Diablo on the making of digital photography, the intensity of the photographic act, or reflection at the time of the shot, is no longer relevant.
Other authors also report that photography has lost its ceremonial value and has been trivialized.
What was once a reflected act has become a thoughtless act (Santaella, 2009, p. 27ff). The process
leading up to triggering the camera is divided into two phases: first, the cultural view (scanning
images), and second, the construction of images (creating images) (Scharnberg, 2009, p. 120ff).

2.2.2

Scanning Images
Photography is always a conscious process (Moder, 2010). With digital photography, every moment
becomes photographable, with the result that the user is no longer able to judge what is worthwhile to register and what is not (Santaella, 2009, p. 29ff). Pierre Bourdieu states in his book An
Illegitimate Art that the choice of motif for private photographers is “not an everyday happening”
(Scharnberg, 2009, p. 120). On certain special occasions, people believe that photos should be shot
(Köstlin, 2006, p. 20). People feel pressure to take pictures anywhere, because they can take the
camera anywhere. But at a moment of strong emotion, a person might not think about his camera
(Schuster, 2005, p. 233), and this is perhaps preferable. While intensively photographing people in urban areas, the user seems to be less psychologically present, as he scours the environment only
for possible motives for the photograph (Santaella, 2009, p. 29ff). In the digital age, the documenting
of life begins with the creation of the photo. Therefore, photo and memory are closely related
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(Klaassen Nägeli, 2006, p. 238).

This raises the question whether one can simultaneously collect memories and take photographs. The brain acts as a filter, removing the unnecessary and preserving
valuable and memorable content (Metz, 2011). During the process of taking photographs, this
function does not seem to work. Many photographers are content to shoot pictures of items that
attract attention. Often they overlook the fact that an unattractive subject can be interesting as
well, and that sometimes small details can describe a mood better than general objects (Moder,
2010). As a hobby, photography appeals to both men and women, but their approaches may be
different. Men usually photograph in order to practice their technique and document their experiences or possessions, while women are more emotionally driven in defining the object of their
photo (Schuster, 2005, p. 15).
Creating Images
”In all photographs, we have this same act of cutting off a piece of space and time, of keeping
it unchanged while the world around continues to change, of making a compromise between
conservation and death” (Metz, 2011, p. 85). Humans perceive a situation with multiple viewpoints,
but the camera preserves only a single view. When using digital photography, the photographer
does not look at a situation before the shot. Instead, he takes several pictures, and then chooses the best one of the group (Schuster, 2005, p. 17ff). Today people have tendency to photograph
everything and everywhere. This behavior is especially common in holiday photographs and
children›s pictures (Köstlin, 2006, p. 21ff). The excessive recording of all experienced moments may
be stressful (Klaassen Nägeli, 2006, p. 237). Searching for motifs seems to merge with the shooting of
the image. The simplicity of storing an image makes some decisions no longer relevant, because
a mistake has no consequences (Santaella, 2009, p. 29ff). In addition, the shrinking size of digital
cameras makes it much easier for a user to take photographs unnoticed (Schuster, 2005, p. 244).
Thus people may be unaware that they are being photographed. The line between public and
private space is blurred, and the behavior of the photographer becomes more and more invasive
(Santaella, 2009, p. 26ff).

Digital Photographie

MAKING PHOTOS

ANALYSING PHOTOS

PRODUCT

Digital Photography

SCANNING PHOTOS

EXTEND FUN PART

Conventional Photography

2.2.3

SCANNING PHOTOS

REDUCE ANNOYING PART
MAKING PHOTOS

ANALYSING PHOTOS

PRODUCT

Fig. 2.1: The process of photorgaphy in digital and traditional photography

INFLUENCE
SCANNING PHOTOS

MAKING PHOTOS

ANALYSING PHOTOS

PRODUCT
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2.2.4

The Digital Camera
Every change of hardware in digital cameras brings consequences, because the behavior of the
photographer is highly dependent on his equipment (Santaella, 2009, p. 28ff).
According to Bourdieu, technique need not be complex. In the first place, it should work easily, so
that inhibitions are not technical or economic, but rooted in personal standards (Scharnberg, 2009,
p. 121). This is also confirmed by Tim Starl with his statement: "The analog Clipper wants a device
that is easy to use. He wants to point the lens to the selected item and press the shutter button.
Whatever the photo industry presents in this direction is accepted by the customers willingly"
(Starl, 1995, p. 24). A co-founder of Flicker has asserted that he has seen high-quality images shot
with a $30,000 Hasselblatt, and comparable images taken with a cheap camera. He also believes
that technology does not restrict the creativity of the photographer (Hawk, 2008).

2.3
2.3.1

The Photo as an Object
Content
Photography allows the photographer to visualize fast processes, focus on inconspicuous details,
change distances and brightness levels, and preserve memories. Despite these advantages, photographs have no spatial representation, are unable to create preliminary or additional information, and cannot reflect the cultural context. A photo cannot reflect reality objectively (Moder, 2010).
Therefore, the quality of the photo depends on what the observer experiences at the moment
of the shoot If the viewer has no related experience to the photo, the viewer has to interpret the
photo and may find it uninteresting (Schuster, 2005, p. 266). The photographer has more or less
room for interpretation, depending on the level of detail in the photos. This flexibility allows the
photographer to play with tension (Helck & Riewe, 2006, p. 131).
The motif of a photograph can be an object or person, or it can reflect intangible factors such as
relationships with animals or humans (Klaassen Nägeli, 2006, p. 244).

2.3.2

Materiality
Printed images can be charged with emotions. A person can hold them in the hand, place them in
an album, or crumple them and throw them in the bin if he does not like them (Ziehe & Hägele, Vorab:
Objekt Fotografie, 2006, p. 1). Printed pictures occupy a determined physical place in their environment. Digital images, however, are more intangible. They appear and disappear with the click of a
button (Santaella, 2009, p. 32). Because digital images are virtually free of charge, they have become
ubiquitous, and thus difficult for one individual to possess. Digital images can be edited quickly,
are easily and instantaneously distributed, and can be scaled to all possible screen sizes. The processes of archiving and deletion of photographs are similar, requiring the mere click of a button.
Digital images are intangible and volatile, in that they cannot be possessed (Santaella, 2009, p. 32ff).
Another feature of digital photographs is that they can be reproduced indefinitely. This changes
the value of photographs, because value depends on uniqueness, even if the image is poor
(Klaassen Nägeli, 2006, p. 246).
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2.4
2.4.1

Archive Photos
Online Social Networks
In public archives such as online social networks, people publish photos in order to share their
lives with the world. These networks make the exchange of photographs much easier. The most
common motif on these portals is self-representation (Scharnberg, 2009, p. 119ff). Through photos,
the user has the option to present himself in the manner in which he wishes to be seen.

2.4.2

The Photo in an Archive
Photo documentation today is characterized by individuality and authenticity, sometimes even
sensationalism (Helck & Riewe, 2006, p. 129). The situation is as important as the motif (Klaassen
Nägeli, 2006, p. 240). In photo albums, people record descriptions of the situation. This conveys
important information to the viewer for reading the image. With digital technology, these notes
are increasingly unavailable, as the photographs are stored on a hard disc. Our life is viewed in a
less historical way, because the generations that follow do not have access to the photographer’s
important textual notes (Schuster, 2005, p. 246). Information about the photographer is also lost. In a
photo album, information about the photographer and collector is not defined solely through the
content of the picture, but also through the notes and even the way the pictures are pasted into
the album (Helck & Riewe, 2006, p. 150).

2.4.3

Photo vs. Memory
In a self-experiment, Martin Schuster (2006, p. 63ff) has shown that photos cannot prompt memories over a long period of time. He looked at vacation photos taken one, five, and eight years
previously. He tried to remember (a) the moment the photo was taken, (b) the location, (c) his
feelings, (d) events before and after the photograph was taken, and(e) the reasons why he took
the photo at this moment. He concluded that all the memories were vague, but he could still remember most of locations. Paradoxically, memories of locations may be preserved with current
GPS technology, rendering personal photography unnecessary for this purpose.

100 %
80 %
60 %
40 %
1 Year
20 %
0%

5 Years
8 Years
a. Moment

b. Location

c. Feeling

d. Event

e. Photo-Memory

Fig. 2.2: Result of self-experiment by Martin Schuster
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2.4.4

The Archive Problem
Users tend to save only the best photos in a photo album or archive. Because photos and memories
are closely linked, people tend only to archive photos of positive memories. Thus photo libraries
support memories that may be based on illusion, recalling only the positive view (Schuster, 2005, p. 75).

2.5
2.5.1

Projects and Products
The Photo Machine
The main motives for booth pictures are groups of friends, couples, and portrait images. These
images are mostly visual representations of relationships between people. The success of the
booth pictures does not lie in the photos themselves, but in the social activities surrounding them,
such as arranging, discussing and exchanging photos. In addition, the oversized booth camera
also serves as a meeting place for young people. The process of shooting the pictures, waiting
for them, and exchanging them creates a community. Booth photos are made for the fun of selfpresentation during the shooting. These photos are different from the classic "Clipper pictures"
through the deliberate choice of time and people to be shown in the pictures. These pictures
are meant for daily use. They are exchanged, carried in the wallet, and grouped into stacks with
rubber bands. All these actions leave traces, such as scratches and wrinkles. The order in which
the images are stacked follows an emotional hierarchy. Photos of loved ones are placed at the top,
with less important individuals placed lower down in the stack. The position of the photo in the
stack defines the position in the hierarchy. Despite the heavy restrictions on mobility, light, space,
size, color, technology, and price, this type of photography is very popular, across generations
and time. Interestingly, despite the many restrictions, this type of photography remains popular.

2.5.2

Digital Cameras
Today’s digital cameras are divided into two categories: cameras with large bulky lenses, and
pocket-sized mobile phone cameras. Both types have a display and many buttons that are used
for the camera settings. Some buttons also perform double functions. Icons are used to label
the camera controls, and over time the industry has developed a standard set of icons. Although
digital photography has existed for some time, user interaction with the camera has not changed
significantly. The highly-developed technical features of the camera reduce user interaction to
simply pressing the shutter button. Since camera companies are conscious that a higher megapixel number does not produce better pictures, the camera industry attracts consumers with new
features such as face- or smiling recognition.

Fig. 2.3: Two examples of conventional digital cameras
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2.5.3

Software and Albums
In the realm of photo archive software, we can distinguish between professional software and
software for home use. The main differences between the two categories are mainly in the set of
functions. Professional archive software, which is more expensive, is essentially an extension of
amateur software. In all the programs examined for this study, the organizing principle is based
on the folder structure of the operating system. Today, all archive programs incorporate a face
detection algorithm. Some programs displayed GPS coordinates, while others include a link directly to Google Maps. The physical photo album, by contrast, is not only a repository of photos.
Children›s albums often include textual information such as weight, first words, date of walking
for the first time, or even hair from the first haircut. Some might include documents of birth and
baptism. These notes describe additional context on a different level. More recent albums include additional content such as train, flight, or ski tickets next to photos and relevant text. These
documents reflect technical progress. In discussions, participants remarked that in order for
photos to arouse interest, they must remain unseen for a period of time after archiving them. In
photo archive software, this is not possible, because when the user starts the software, a link to
an event is already visible.

2.5.4

Designing for Rich Interaction
One theme that underlies this thesis is the interaction between the individual and the consumer product. Previously, the shape of an object was defined by technology. Since the technology for digital
photography has become extremely small, the shape can be redefined. Joep Frens has introduced
the concept of rich interaction. He tries to shape objects in such a way that their form expresses
their use. He combines technical components with affordability. As a concrete example, he tries to
make the photography process more experiential again. Interesting, he attempts to break the habits
of digital photography, and thus to reintegrate the photographer into the process (Frens, 2006).

2.5.5

Polaroid
Polaroid Corporation is a U.S. company known for its instant cameras. It became so well-known
that the term “Polaroid” has become a generic name for instant photography. In recent years, the
company stopped the production of instant cameras and films in order to fully concentrate on products for digital photography. But in early May 2010, a new analog instant camera was introduced
again with the Polaroid 300. Polaroid cameras are of interest because the process of photography
is different than in traditional analog and digital photography. The functions of the old cameras are
extremely reduced, and limited to a flash and a shutter button. The material and visual aesthetics
are different from the usual photographs. The images obtained are not recorded on film or through
other means. The pictures cannot be further duplicated and are unique (Wikipedia, 2011).

2.5.6

Lomography
Lomography is a style of snapshot photography, unrelated to professional photography. The term
derives from the St. Petersburg company Lomo, but is now used to mean "casual" snapshot photography. Because of unreliability and poor image quality, Lomo cameras were not very popular
in the Eastern bloc. Lomography was never considered an art direction there.
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Fig. 2.4: Picasa software for archiving photos

The "art form" of Lomography had its origin in Vienna in the early 1990s, where students organized various exhibitions with colorful images on large partitions (so-called "Lomowalls"). Today,
new Lomo cameras are made with fish-eye and multiple lenses. The focus of the Lomo camera is
on their special visual aesthetic. Again, the camera functions are limited to the flash and shutter
button (Wikipedia, 2011).
2.6

Conclusion of Background Search
During our research we found, that the process of photography can essentially be reduced to
three areas: the camera, the photograph as object, and the photo archive. We found useful background material in each of these three areas. Many of these approaches centered on the themes
of "enriching photos with context" and the "the act of photography.” To summarize the research
visually, we created a graphic from our findings (Fig 2.4).
When analyzing the graphic, we decided to focus on the camera, and this approach would allow
us to study the other two areas.
We summarized our results in a question: how can we make the act of photography a real experience again? We then refined this question to make it more specific:
How can the user capture the situation while taking the photo?
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3.
3.1

Context Inquiry
The Aim of User Research
In the user research for this study, our aim was to find out how the user deals with the theme of
the situation in a picture. We wanted to know which aspects of the situation are important to the
photographer and how he tries to incorporate them into the picture. This question could not be
clarified through interviews, and thus we organized workshops to explore it.

3.2

User Types
For participation in this study, we targeted users who take pictures to document private events.
This type of user is abundant in our society, and therefore it was not difficult to find participants
for our workshops. We did not consider age as relevant, but we recruited participants from three
different age groups (teenagers, young adults, and adults).
To identify the needs and problems of our workshop participants, we chose the following two
methods.

3.3
3.3.1

Workshop
Workshop Method
We gave each workshop participant a cardboard box the size of a conventional camera. We
asked them the following question:
"Choose an important situation from your past and build yourself a machine which would be able
to capture it (mood, feeling, etc.). There are no technical limitations, but you have to explain your
thoughts for every attached function."
To solve this exercise, we gave them a collection of various objects to use. The objects were
chosen by us, so that there would be no bias among the participants. We chose a participatory
exercise, to encourage participants to be creative and disengage logical thinking. Through this
type of user study, we hoped to collect data about the information the user considers important
in a situation, and the information the user wants to collect.

3.3.2

Workshop Settings
The workshop took place at the user’s home (or in the case of the teenagers, in school), as we wanted
the workshop to be as enjoyable, easy, and relaxed as possible. We tried to achieve this by explaining to
the subjects that there is no right or wrong solution. Throughout the workshop, we remained near the
subjects, to record their views on photography. When we saw that a participant misunderstood the task
or became stuck, we assisted by offering concrete examples. Each workshop lasted between one and
two hours. In total, we performed the workshops eight times with different subjects.
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3.3.5

Workshop Conclusion
Initially, participants did not realize that they could capture other aspects aside from the object.
Thus suggested that they were unaware of many of the facets that define a situation (smell,
emotion, etc), as if they were not fully perceiving the situation. Among other factors, we noted
that the camera display distracts the user from the situation and claims his full attention (image
search, image viewer, etc.). The display filters out many of the surrounding facets and limits the
experience of the situation. This result is also known as the “camera view.” Yet we found that with
some initial encouragement, the user could describe a situation in detail, and this demonstrated
the importance of the situation surrounding the picture.
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3.4
3.4.1

Cultural Probes
Cultural Probes Method
We also studied how subjects place photographed images in a chronological, context-based
order. To gather data relevant to describing this situation, we gave them the following task:
"Tell us a story (everyday events, not staged) with photos. You may use other techniques besides
photography or tools to complement your story. Make sure that you capture your situation as accurately as possible, and that other people understand your story without subsequent explanations."
Our participants were each given a pen and a small notebook in which the task was briefly reprinted. The task description encouraged them to collect extra content such as text or sketches. We
decided not to attach a camera, as most people today own a camera or a mobile phone equipped
with an integrated camera. Our goal was to gain more knowledge on how users enrich their
images with context, how they describe the situation, and what causes them to shoot a picture.

Fig. 3.8: The task for the Cultural probes in the form of a notepad
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3.3.2

Cultural Probes Settings
The Cultural Probes task was designed as a homework assignment. We tried to explain the task
as clearly as possible in person, using examples, since we could not be present at the moment
of performing the task. The subject was free to choose how to solve the task and which situation
he wanted to capture. We left these points open because we wanted as many different solutions
as possible. We left a contact address in the notebook, for use if the subjects had questions. We
distributed 12 notebooks and received 8 completed ones back. The participants invested from
15 – 60 minutes to complete the task.

3.4.2

Cultural Probes Analysis
To understand the results visually, we arranged the situation parameters in five groups. To each
of these parameters, we assigned a mode of presentation: text, image, graphics, sound, picture
series, and objects. We then developed a graph showing how the parameters can be captured
and displayed.

Fig. 3.9: Series of images about making laundry. The respondent has not added any additional information

23

Fig. 3.10: A series of photos about doing laundry with additional textual descriptions

3.4.3

Cultural Probes Findings
Almost none of the subjects utilized additional resources such as text, drawings, sound, or objects. Only one participant added text to his pictures to clarify the situation. The photo series
worked mostly with before/after situations and the events which happened in between. Because
the series is about a sequence of events, it is difficult to recognize emotions. Only visible emotions
are displayed, through a person appearing in a photo. The number of photographs per image
series ranged from 2 to 63. Some pictures could be removed without interfering with comprehension of the event process.

3.4.4

Cultural Probes Conclusion
It is very difficult to portray emotions in a photo without a person as the object, or if additional information is lacking. The fact that almost none one of the subjects added additional content to photos
revealed that writing or collecting that information is perceived as unappealing, time-consuming
work. We can associate smells, sounds, and other sensory perceptions with pictures, unless these
perceptions are foreign to us. The difference between perceptions and emotions is that perceptions
are impersonal, while emotions have individual triggers and associations.

3.5

Overall Conclusion
During the analysis phase, we realized that at the moment of taking a photograph, the motive
behind the shot is present only in the subconscious mind. Because digital photography technique
removes most of the technical work from the photographer, he is no longer forced to observe the
situation closely. This makes it difficult to enrich a picture with additional context, and the individual picture does not remain in the photographer’s memory. A user may enrich a picture with ad-
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ditional context, but this does not happen at the moment of photography, only afterwards. It also
disturbs the flow of photography and is therefore perceived as cumbersome, time-consuming,
and unsatisfactory. Based on these conclusions, we decided to change the question guiding our
background research from focusing on capturing and retention to raising the user’s awareness
of a situation. We found that in order to produce an optimal photo of the situation, the user must
be aware of it. We thus refined our question to ask:
How can we raise the user’s awareness of the situation while shooting?
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4.
4.1

Experience
Slow Technology
While we were searching for ideas we came across a paper by Lars Hallnäs und Johan Redström
named “Slow Technology – Designing for Reflection”. (2000)
Slow Technology isn’t about developing new technologies but rather a question about making
sense of existing technologies. . Products shouldn’t strive only for efficiency; they should also
encourage users to think about and understand what they are doing. “Slow” doesn’t mean that
something is slow or cumbersome and therefore makes everything difficult and inefficient. The
ubiquitous technology should however be reduced in its level of distraction. It also doesn’t just
benefit the outsourcing of our own skills. Technology can also be designed differently so that
what is produced is more than a purely efficiency enhancing tool.

4.2

Searching for Ideas
We sketched various concepts which could make the situation clearer to the photographer. Of
the many ideas, one seemed especially worth pursuing. The idea was that the photographer
should compose the picture not on the display, but directly on the scene. To get more inspiration, we looked again at the individual functions of the subjects in the workshops. Therefore we
switched from pencil and paper to glue, cardboard and other craft supplies. We soon realized
that we can not deal with so many features. Since we had discovered in the workshop that the
perspective and image formats play an important role, we focused on the widening of perspective

Fig. 4.1: First sketches of ideas
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and the individual formats. This enabled us to develop our concept and to begin construction of
prototypes. The purpose of these prototypes was to give us an idea of what it feels like dealing
with this device. With these prototypes we could also start to think about mechanical and technical problems. We also gave some thought to viewing of images. We built a demonstration
model made of cardboard, to get experience viewing images. From this we were able to gain new
knowledge, which led to our first basic concept.
We defined the following approaches for the subsequent development of our basic concept:
– The user should be able to capture different perspectives/view angles with one picture.
– The format of a photo may vary.
– The camera adjusts to the user and not the user to the camera.
– The selection of the image should not depend solely on visual sensing, but by using all the body›s
senses (which we will call "body feeling").
– The user should be able to view the images on the camera.

Fig. 4.2: The first very simple prototypes
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4.3

Basic Concept
We focused on the process of focusing, i.e. taking pictures. In conventional digital photography
a great deal is happening on the camera screen and the photographer becomes distracted from
the essentials. This distraction causes the so-called camera view, which we want to avoid. We
want the view of the photographer to be returned to the actual scene and not be concentrated
on the display.

4.3.1

The Basic Module
The basic module consists of two lenses, a shutter button, a lithium ion battery, a flash memory
slot, a mini USB port for connection to a computer, and connector elements to other basic modules. These components are housed in two elements, which are connected in the middle with
a hinge. The hinge can be bent in either direction, or folded. Such a basic module functions as a
stand alone camera, but can be extended by connecting it with other basic modules.

connection
for other modules

mini-USB
hinge
memory card
lithium-ion battery
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4.3.2

Advanced Camera
If several base modules are connected together, the new structure can then function as a stand
alone camera. The interactions are the same as with the basic module. Our concept doesn›t limit
the extent of the camera.

4.3.3

Interaction
The interactions with the camera are limited essentially to bending, breaking, and folding the
camera. If the camera is folded in the middle, the lenses are opposite each other and the camera
is turned off. In the on mode, the user has the opportunity to take a photo which can vary in
size from that of a normal photo up to a panoramic photo. The format and the perspective are
determined by the photographer by the bending of the camera. As long as he bends the camera,
he captures a continuous panorama. If he feels a break between two elements, then the focal
lengths of these two cameras are not overlapping and there is an interruption at this point in the
panorama. These interactions work both at the level of the individual basic module as well as in a
compound arrangement with multiple camera modules.

Fig. 4.4: The interactions at a basic camera module
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Fig. 4.5: The interactions at an advanced camera module

4.3.3

Saving Images
Basically, only the composite panoramic images are saved. The user therefore has no access
to the images of each camera lens. The storage process for a basic module works in a manner
similar to that of conventional cameras. The images are stored on the flash memory and when
the camera is attached to the computer via a USB, the user can access the files. The file name is
made up of the device ID and a number.
If more than one basic module is connected, the pictures that are shot are stored on each module. The reason for this is when multiple modules individual owners are connected, each one
has the image on his camera. The image name is composed of each device ID and a number. If a
camera is structured out of multiple basic modules, and is connected to the computer, it is recognized by the computer as one camera. The user can see all the files stored on the flash memory.
The pictures that were shot with this structure are duplicates. In this case, the user can see these
files only once.
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Fig. 4.6: Diagram of image storage

4.3.5

photo 3a

The Images on the Computer
The transfer to the computer is done in the same manner as conventional cameras with USB
connections and JPG photo formats. The format of each file may vary. The user has no access
to the four original pictures which were used to stitch the panorama. If he wants only a part of
a picture, he has to edit it in image- or photo-book software. The look of the computer image is
similar to the look of the image on the camera. Depending on the band when photo is captured,
the image will be a seamless panorama or will be interrupted with white lines. The interruption is
meant to reinforce this break.

Fig. 4.7: Image patterns generated by an advanced camera
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Fig. 4.8: Situation 1 — capture the person and the surroundings separated or capture all at once
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Fig. 4.9: Situation 2 — take separate photos for each one or one photo for everyone

Fig. 4.10: Situation 3 — the camera doesn‘t change the situation the situation changes the camera
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Fig. 4.11: What you can do with this camera.
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5.
5.1
5.1.1

Prototype
Mechanical Prototype
Function Search
There should be a clear analogy between how you interact with the camera and the resulting
image. If you bend the camera, it bends the perspective of the image. If you fold the camera, it
folds the image.The bending of the camera extends the viewing angle and enlarges the image
width. The breaking of the camera gives the photographer an interruption of the seamlessness.
This break is seen again in the resulting image. The combination of multiple cameras provides the
user with more options when shooting.
We searched for joints or fittings that allow these three interactions. Because we couldn’t find
such joints, we tried to develop them by ourselves. We created mechanical prototypes using
hinges, latches, magnets and elastic materials. We got results which enabled us to achieve the
desired interactions, but they were not completely satisfactory. They were either too stiff, too
vague, or just did not feel flexible. From these prototypes we collected the best features and with
that know-how we tried to develop a further prototype.

5.1.1

Final Prototype Mechanism
The bend is made possible through several cuts from both sides into the material. This technique
allows us to bend the cameras where the cuts were made. The breadth and depth of these cuts
also allow us to define a maximum deflection angle. For the camera body, we use Polyoxymethylene (POM), which can be bent and has almost no signs of wear.
The breaking is possible through the use of hinges. At the points where the camera can be taken
apart, the hinges are not held together with dowel rods but with strong point magnets.
To break the camera only at maximum deflection, it is held together with magnets, which are
located on the adjacent surfaces of the cameras.

5.2

Images prototypes
Um zu sehen wie die Bilder unserer Kamera wirken, druckten wir die Bilder aus und falteten sie
so, dass die fotografierte Situation nachgestellt wurde. Durch das Drehen der Bilder oder das
Bewegen des Kopfes entstand ein überaschender 3D-Effekt. Auch die Materialität der Bilder
gefiel uns gut. Sie fühlten sich wertvoller an, als ihr digitales Pendant auf dem Bildschirm. Wir
beschlossen, diese Materialität auf den Bildschirm zu übertragen. Die Faltrille, die beim Falten
eines Bildes entsteht, übertrugen wir auf das digitale Bild. Dies macht auch den Bruch im Bild
klarer ersichtlich und verstärkt die Analogie zwischen Kamera und Bild.
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Fig. 5.1: Different functional prototypes
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Fig. 5.2: Final rib joint and hinge

Fig. 5.3: First working prototype with attached cameras
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Fig. 5.4: These examples
show the visual aesthetic,
which is based on folded
paper.

5.3

Software Prototypes
For the software prototypes, we researched for appropriate image-stitching solutions. We discovered that the programming of such stitching algorithms is difficult and time consuming. So
we decided to use existing software. The best solution for our prototype is Adobe Photoshop.
This program can be controlled by scripts. We wrote a script that selects the images and uses an
existing stitching script composed by Photoshop .
Before that we could capture and save the images of four cameras by processing as a JPG. The
trigger command is thereby intercepted on Arduino and passed on to processing. Once the images are stored on a socket server, Photoshop receives the command to stitch the images.

JPG

JPG

XML

Fig. 5.5: Schematic representation of the software prototype
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Fig. 5.6 and 5.7: Prototype used for the Evaluation
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6.
6.1

Evaluation
Framework
– Sitting together and explaining the concepts behind our camera.
– The user can play around.
– Specify a situation in the form of a barbecue.

6.2
6.2.1

Barbecue
Barbecue Evaluation
To evaluate our prototype, we first organized a small barbecue. We thought that a barbecue
would produce a more relaxed atmosphere and simulate a possible situation for our camera. We
invited friends, explained our approach, and let them play with our prototype.
We wanted to find out if the concept and interactions are understandable, if it is fun to photograph with our camera, if certain motifs are preferred, how the users experiment with our device,
and if they observe and perceive the photographed situation differently.

6.2.2

Barbecue Findings
The users were initially very subdued. They didn’t venture to play with the camera or couldn’t
press the trigger. We noticed that most of our test users did not really know how to hold the camera. The arrangement should therefore be further optimized. Once a user could see the camera
stream on the computer, he looked almost exclusively at the screen, trying to define his image cut.
But as soon as the streams were no longer visible, the photographers switched their visual focus
between camera and subject, again and again. The longer they held the camera in hand, the less
they had to look at the camera itself.
This confirmed our theory, that displays attract a great deal of attention, which should be concentrated instead on the subject. We also saw that the interaction with the camera can be learned
and understood. Fine control of the bending and breaking should also be optimized because the
camera broke too soon.

Fig. 6.1 and 6.2: Impressions of the barbecue evaluation
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6.3
6.3.1

Limmatquai
Evaluation – Limmatquai
We wanted to try out the camera ourselves make it mobile. So we connected the camera to the
laptop, stowed it in a backpack and walked from the Quaibrücke to the Gemüsebrücke. We took
pictures and wanted to see how much one can rely on his body feeling.

6.3.2

Findings – Limmatquai
It is surprising how well you can rely on your senses or "body feeling" when you take pictures.
We managed to successfully completely capture pictures of approximately 10 meters in length,
from a distance of 2-3 meters. During the experiment we did ourselves, we were surprised how
quickly you can learn this kind of photography and how much better you perceive your environment during the process of photographing with our arrangement than with conventional
cameras. We were able to make a direct comparison, because while one was shooting with the
cuma360 camera, the other photographed with a conventional camera.
The appearance of the camera and the many cables and microchip boards brought us some
surprised looks. We heard people whispering that we might have a bomb with us. Subsequently,
we avoided the crowds to prevent misunderstandings or panic.

Fig. 6.3 to 6.6: Impressions of the Limmatquai evaluation
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6.4

Overall Conclusion
– Users do not know how to hold the camera (Affordance).
– Trigger buttons were not easily maneuvered.
– The view of the user switched between camera and situation.
– Users didn’t easily venture to play with our camera.
– If the user saw the camera streams on the computer, he focused on the screen.
– The lack of fine adjustment between the individual modules caused problems for many users.

Fig. 6.7 to 6.17: Pictures form the evaluation, captured with the cuma360-camera
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7.
7.1

Final/Iterated Prototype
Interactions
The interactions with the camera worked very well and they were easy to understand. That’s why
we didn’t change anything. Because the bending was uncontrollable in our first prototype, we have
optimized these in the final prototype. It is now possible to control the bending. Another novelty is
the shutter button. That is now located at the front of the camera. Our tests have shown that the
trigger position at the front simplifies the handling of the camera and that it is more comfortable for
the user.

Fig. 7.1 and 7.2: The bending and breaking of the final prototype
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Fig. 7.3: Final prototype in an extended state

7.2

The camera object
For the shape of the camera we have omitted a detailed product design because the lack of time.
The main focus in the object design was on the camera-function and -handling. In the testings we
found out that the users didn›t realize how to hold the camera. Therefore we built wells at the front
of the camera, where the photographer has to place his fingers. To make clear where the shutter
button is, we made it in a different color than the camera body. In our case, the camera is black
and the button is white. In the final prototype the connections between the individual elements
work too. We have edited the point magnets in the hinges, so that they close a circuit as soon as
they are connected. Now we can see whether and how the cameras are connected.

7.3

Software
The code of the camera software hasn’t changed. It works mostly reliable. We couldn’t fix the few
errors that occur from time to time, due to time constraints. Because we used codes from third
parties, we are not in a position to make adjustments in a reasonable time. New on the software
is, that the user only sees the end result of the image. So he is not distracted anymore by the live
images of the camera.
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Fig. 7.4 to 7.6: Impressions of the final prototype
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8.
8.1

Conclusion
Future
Although the prototype is functional so far, it would need additional time to be invested to the
production stage. First and foremost, it would be a matter of optimizing our findings. The goal
would be that the individual elements get smaller.
To get an idea of how small an element can be, we would have to sit together with various engineers to find out how much space would occupy the camera electronics.
In order to produce the cameras more quickly and efficiently, we would have to calculate and
draw the cover and bending ribs more precisely. The software inside the camera should be optimized and adjusted to the appropriate hardware. Because of financial reasons we were able
to create only two basic modules. We would have to test out the behavior of several connected
modules and see how the calculations of the picture are there. Also unclear is how well the data
transmission via the connectors works. The closing of a circuit is working properly, but we don›t
know if it works too with a larger amount of data to transmit. For gaining an even better shape of
the camera, we would have to consider an additional approach to product design.

8.1

Summary
The project cuma360 tries to drive further the development of the interaction with a digital photo
camera. At the beginning of the project, we needed some time to navigate through the big theme
of "Digital Photography". We had many excited discussions about the topic and developed the
concept with these inputs. Because the topic of “photography” concerns so many people and our
approach seems rather unusual at first, we met some skepticism in the beginning. The better we
worked out the concept, the more positive feedbacks we received. These feedbacks confirmed
us again and again that we are on the right track.
With the construction of prototypes, we were able to get important insights into the interaction.
In every new model, we have clarified the mechanics of the camera or the type of interaction.
The final prototype allows us now to convey the idea of the concept and also the feeling during
the interaction.
We are curious how our project develops in the future and we are convinced that in the development of the operation of cameras still has a lot of potential.
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9.
9.1
9.1.1

Appendix
Context Inquiry Workshops
Workshop 1
Tobias
Catarina

14 years
15 years

For the first group it was clear from the beginning
that there shouldCamera
be aautomatic
camera at the end, was and
it was also visible in the final product. The camera
has a sensor which the photographer attaches to
his head to measure his brain waves. This allows
the recording of the psychological atmosphere.
Automatic
User
Awareness
Awareness
To catch pictures from different angles
without
moving the camera, a periscope, which can be
rotated in any direction. is mounted on the front.
The camera could also be installed on one fixed
location, as is done
using binoculars on interesting
User controlled
sightseeing points. Therefore a slot for money is
attached to the camera. There is a radar mechanism mounted on the camera, to capture the context of the image (heat, humidity, etc.). It rotates all
the time and captures the situation constantly. The
radar can also trigger the camera.

WORKSHOP 1

WORKSH
Camera automatic
brain sensor

Radar

EEG

Automatic
Awareness

User
Awareness

Automatic
Awareness

Periskop

User controlled

WORKSHOP 2

WORKSH
Camera automatic
brain

Instructions

smell
receiver

eye / s

Automatic
Awareness

User
Awareness

Automatic
Awareness

taste
receiver

User controlled

WORKSHOP 3

WORKSH
Camera automatic

Temperature
Aurameter

Sound / Taste
Receiver

Automatic
Awareness

pu
stop

User
Awareness

Automatic
Awareness

Save- / DeleteButton
Change
Picture Format

User controlled

WORKSHOP 4

WORKSH
Camera automatic
clock

voice
receiver
auditory
receiver

Automatic
Awareness

helplessmeter
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disorder of
feelings

User
Awareness

effortmeter
reliefmeter

Automatic
Awareness

EEG

Automatic
Awareness

User
Awareness

Automatic
Awareness

User
Awareness

Automatic
Awareness

Periskop

9.1.2

Workshop 2
Manuel
Celina

14 years
User controlled
14 years

The device is based on the five human senses.
It can taste, smell, touch, hear and see.
The functions are adapted to the human body
(nose for smelling, eyes for seeing, etc.) In
order to accommodate a three-dimensional
image, the device has two eyes. The built in
GPS sensor is for the user to know where to
find the device. A special feature is that the
owner can give instructions to the device and
the latter can execute them. The device can
pull in the tongue if you don’t want to capture
the flavor of a situation.

User controlled

WORKSHOP 2

WORKSH
Camera automatic
brain

Instructions

smell
receiver

eye / sc

Automatic
Awareness

User
Awareness

Automatic
Awareness

taste
receiver

User controlled

WORKSHOP 3

WORKSH
Camera automatic

Temperature
Aurameter

Sound / Taste
Receiver

Automatic
Awareness

pu
stop

User
Awareness

Automatic
Awareness

Save- / DeleteButton
Change
Picture Format

User controlled

WORKSHOP 4

WORKSH
Camera automatic
clock

voice
receiver
auditory
receiver

helplessmeter
disorder of
feelings

Automatic
Awareness

User
Awareness

effortmeter
reliefmeter
proudmeter

User controlled
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Automatic
Awareness

User
Awareness

camera

Automatic
Awareness

User
Awareness

Automatic
Awareness

User
Awareness

radar
brain
brain sensor
temperature
pu
clock
smell r

eye / scann
stopwa
eeg
auditory receiver

Periskop

9.1.3
Workshop 3
User controlled
Marco

WORKSHOP 2

User controlled

28 years

Automatic
Awareness

WORKSHOP 6

This workshop was pretty tough. The respondent
had
a great deal of input into a discussion, but did not
Camera
automatic
brain
textdisplay
tinker with Instructions
the devices. For example,
there was a suggestion
for an algorithm that causes aging of the
eye / scanner
images. It controls how often an image is viewed and in which size it is seen. Depending on these parameters the image ages to a greater or lesser degree.
By tinkering, the device can catch sound and taste through the funnel. The user can independently turn
User
Automatic
User
the functions on
or off. After each
shot, the user has to save or deleteAwareness
the
image immediately. The device
Awareness
Awareness
has also a temperature gauge and an aura-meter. The aura-meter can measure the impact of a situation,
such as the aura
taste of a person or the appearance of a tree, etc. A rotary knob on the camera allows the user
receiver
to change the format of the photo. Thus, the format can be changed from panorama format to square
format. (This function can also be achieved by bending the camera for a mirror effect). A light coil is used
User controlled
User controlled
to illuminate the scene. Actually, it is simply a strong
flash!

Camera automatic
smell
receiver

Automatic
Awareness

WORKSHOP 3

WORKSHOP 7
Camera automatic

Camera automatic
Temperature
Aurameter

Sound / Taste
Receiver

altimeter

pulsimeter
stopwatch

tiredness
receiver

Automatic
Awareness

User
Awareness

Automatic
Awareness

safetymeter

trophy
collector

User
Awareness

respectometer

Change
Picture Format

User controlled

User controlled

WORKSHOP 4

Automatic
Awareness

WORKSHOP 8
Camera automatic

Camera automatic
voice
receiver

clock
depth

helplessmeter
disorder of
feelings

Automatic
Awareness

eye / scann
stopwa
eeg
auditory receiver

happines
receiver

Save- / DeleteButton

auditory
receiver

radar
brain
brain sensor
temperature
pu
clock
smell r

User
Awareness

distortion
sound as picture

Automatic
Awareness

User
Awareness

effortmeter

smell as
pictures

reliefmeter
proudmeter

User controlled

build
scene

User controlled
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User controlled

User controlled

WORKSHOP 3

WORKSHOP 7
Camera automatic

Camera automatic
Temperature

9.1.4

Aurameter

Sound / Taste
Receiver

Workshop 4
Gabriela

altimeter

pulsimeter
stopwatch

55 years
tiredness
receiver

radar
brain
brain sensor
symboltemperature pul
clock
smell re

trophy
collector

User
Automatic
User
The heart symbol
expresses
love, affection or sympathy to a person.
There is one heart
Awareness
Awareness
Awareness
safetymeter
per person . The gilded mirror expresses the voice of a (lovable) person. The transparent cube
eye / scann
stopwa
symbolizes the effort that was put into an event. The spring captures
happines the change of feeling: fear,
eeg
Save- / Deletereceiver
Button
anxiety, anticipation,
joy. The cable captures the symbolic connections between individuals. The auditory receiver
respectoChange
meterround plate catches pride or
pearl records
how
valuable
a person is to the photographer. The
Picture Format
User controlled
User
controlled
shame. The rays express the feeling of not being capable of doing anything. The pink foam tufts
catch the relief after an event.
Automatic
WORKSHOP 4
WORKSHOP 8
Automatic
Awareness

Awareness

Camera automatic

Camera automatic
voice
receiver

auditory
receiver

clock
depth

helplessmeter
disorder of
feelings

Automatic
Awareness

User
Awareness

distortion
sound as picture

Automatic
Awareness

User
Awareness

effortmeter

smell as
pictures

reliefmeter
proudmeter

User controlled

9.1.5

User controlled

Workshop 5
Stefan

WORKSHOP 5

build
scene

24 years

An eyeball is implanted. Thus, the apparatus is always present and important situations aren’t
missed because we will always have a camera with us to record it. The eyeball itself is a camera
and a brain-wave sensor. The camera can be triggered by blinking or by the intention to take
a photo. The brain-wave sensor takes the thoughts and feelings of each moment and matches
them to the material. The data which is thus collected can be recalled at any time.
Camera automatic

brain sensor

Camera automatic

eyeball-implant

wink
camera

User
Awareness

Automatic
Awareness

User
Awareness

radar
brain
brain sensor
temperature
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clock
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aurameter
eye / scanner
stopwatch
depth
eeg
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sound as pictur
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WORKSHOP 6

A
safetymeter

Camera automatic
brain

distortion

tiredness receiver

User controlled

nstructions

textdisplay
instructions
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sound / taste Receiver
voice receiver
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effortmeter

textdisplay
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smell as pictu
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taste
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User
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reliefmeter
taste rece
happines
save- / dele

proudmet
respe
change pictu
build scen

HOP 1

WORKSHOP 5
Camera automatic

Camera automatic
brain sensor

G

9.1.6

Workshop 6
Martin

User
Awareness

wink
camera

24 years

Automatic
Awareness

User
Awareness

A drone flies around and scans the environment
for emotions. At exciting places it can sense the
feelings and thoughts of people. The results are
shown in text on the display and are transmitted
controlled
via wireless LAN toUser
a computer.
The data is also
logged.
WORKSHOP 6

Periskop

User controlled

HOP 2
Camera automatic

radar
brain
brain sensor
temperature
pulsimeter
clock
smell receiver
aurameter
eye / scanner
stopwatch
depth
eeg
auditory receiver

brain

Automatic
Awareness

safety
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eye / scanner

User
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Awareness
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tiredness receiver
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User
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User controlled
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Save- / DeleteButton
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safety
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Change
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sound as picture

Automatic
Awareness

User
Awareness

effortmeter
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receiver

eye / scanner

Automatic
Awareness

9.1.7

User
Awareness

User
Awareness

taste
receiver

Workshop 7
Edith
Peter

Automatic
Awareness

56 yearsUser controlled
58 years

User controlled

WORKSHOP 3
After initial difficulties, the ideas began to flow
Camera automatic
and the unit was equipped withSound
functions.
The
/ Taste
Temperature
Receiver
device has an
altitude-meter
to
record
the
Aurameter
height of a mountain climbed right on the photo.
Also important is the panorama lens to catch
theAutomatic
panoramic view. Furthermore, there
is a
User
Awareness
Awareness
stopwatch to record the elapsed time. Happiness of persons will be taken with the heart.
Save-person
/ DeleteThe pink sponge captures how tired the
Button
in the photograph is. The pulse getsChange
recorded
Picture Format
too. There is a wireUserattached
to
the
device
to
controlled
capture the level of security. The yellow part
holds
the triumph
WORKSHOP
4 of climbing another mountain.
For hikers any new mountain climbed is like a
Camera automatic
trophy. Each hiker respects the mountain. The
voice
silver bullet reflects how great this receiver
respect is.
auditory
receiver
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change pictu
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receiver

User controlled
9.1.8
Workshop 8
User controlled
Regula

WORKSHOP 7

60 years

The situation presented was the midnight sun in the north of Iceland. The subject began with a
sunset
on the back wall inside the box. This however looked like a normal
sunset.automatic
As a supplement
altimeter
pulsimeter
Camera
stopwatch
to explain that it was night, a clock whose hands are at midnight has been added. The subject
was still not satisfied with the atmosphere because it was too idyllic. So the sea was crumpled to
radar
tiredness
trophy
brain next door and the smell of smoked
textdisplay
make it rougher.
She remembered the fish restaurant
fish. So
receiver
collector
instructions
brain
sensor
eyeball-implant
Automatic
User
sound / taste Receiver
temperature
a picture of grilled
fish was placed in a fireplace. She remembered
pulsimeterthe weathered wood that was
Awareness
Awareness
voice receiver
safetymeter
altimeter
clock
smell receiver
aurameter
washed on the beach and completed the box with some
wood bark.
The subject told us that in
distortion
eye / scanner
stopwatch
depth fun. While tinkering
the beginning
the workshop was more like a duty but eeg
after
a while it became
happines
receiver
auditory receiver
helplessm
she could remember
and reconstruct the moment
again in all its details. Finally the model became
wink ca
respectometerwitty, and sensual than a photo that was shot at that time.
sound as pictur
more emotional,
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er

User
Awareness

Save- / DeleteButton

Change
Picture Format

User controlled

tiredness receiver

Automatic
Awareness

WORKSHOP 8

safetymeter

Camera automatic

ce
ceiver

effortmeter

clock
depth

helplessmeter
disorder of
feelings

User
Awareness

trophy c
disorder

distortion

periskop

smell as pict

reliefmeter
taste rece
happines
save- / dele

sound as picture

Automatic
Awareness

User
Awareness

eter

proudmet
respe
change pictu
build scen

smell as
pictures

efmeter
proudmeter

build
scene

User controlled

User controlled

54

9.2
9.2.1

Context Inquiry Cultural Probes
Pictures series 1

55

9.2.2

Pictures series 2

56

57

9.2.3

Pictures series 3

9.2.4

Pictures series 4

58

9.2.5

Pictures series 5

9.2.6

Pictures series 6

59

9.2.7

Pictures series 7

9.2.8

Pictures series 8

60

