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With Vivified Vicinity, the idea was to visualize surveillance and to show what 
information is gathered about us as we go along with our daily life. In Vivified 
Vicinity, furniture, home electronics, decorations and other everyday objects  come to 
life. They eavesdrop our conversations, log our web browsing habits, keep track of 
what we eat, what we do and who we meet - and they do not hesitate to share the 
information with the people and objects around them. The aim of Vivi fied Vicinity 
was to be a realized concept where embedded technology makes static objects come 
to life. The concept was in part t ested in a controlled setting where people were asked 
to walk around and interact with the vivified objects as they pleased. Then, the 
concept was shown at the IDXPO exhibition, and many of the visitors were passively 
observed, as they engaged with the Vivified Vicinity environment. One aspect we 
found was that a broader spectrum of feedback, with less focus on audio as a medium 
and clear affordance on how the objects could be interacted with would be useful. 
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1.  Introduction  
With Vivified Vicinity, the idea is to visualize surveillance and to show what 
information is gathered about us as we go along with our daily life. Your mobile 
phone, credit card, electronic keys, library card etc. all leave electronic traces of your 
whereabouts, interests and activities. It is doubtful that the amount of collected data 
will decrease in the future, rather it is likely that the amount of personal information 
being gathered will increase, sharing more of your personal life with the rest of the 
world. By visualizing what personal information is possible to gather, in a creative 
and spectacular way, Vivified Vicinity aim to provoke people to think about how they 
share their information, and the effects such sharing may cause.   

In Vivified Vicinity, furniture, home electronics, decorations and other everyday objects 
come to life. They eavesdrop our conversations, log our web browsing habits, keep track 
of what we eat, what we do and who we meet - and they do not hesitate to share the 
information with the people and objects around them. The objects have personality and 
values as we, but it is certain that what we consider as private does not necessarily 
correspond with their idea of privacy and discretion. Due to this, it is n ot uncommon that 
the inhabitants of a vivified vicinity experience situations that are both inconvenient and 
embarrassing. On the other hand, Vivified Vicinity provide an exciting interactive 
environment, enabling social, personal interactions everywhere you are. The project 
therefore not only wish to provoke people to think about how they share there 
information, but also to think about how it would be like to live in a world where all 
objects around you are vivified. 

The content of this report will first focus on the aim of the project, specifying the 
goals as they were stated at the beginning. Next, a summary of related work will 
provide necessary context to the concept, describing work and research within fields 
related to the concept of Vivified Vicinit y. The method chapter will describe the 
process and the methods used to come up with- and develop the concept. In the 
concept chapter, a more extensive description of Vivified Vicinity will be provided, 
elaborating more on the ideas briefly described in this introduction. The realization 
chapter will describe how some parts of the concept were realized - what objects were 
vivified, what technology was used, how the setting was arranged and much more. 
Evaluation & discussion will talk about the lessons learned while realizing the 
concept, and provide suggestions on how to improve future realizations. Finally, the 
conclusion will conclude the overall ideas and findings of the project.  

2.  Aim  
The aim of Vivified Vicinity is to be a realized concept where embedded technology 
makes static objects come to life. This in order to stimulate the user, as well as work 
as a path to thoughtfulness regarding surveillance and integration of technology in 
static environments.  

Defined goals: 

• The vivified objects should be able to respond to the user's actions dynamically, 
using voices corresponding to the object's personality. The objects should also be 
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able to communicate and gossip among themselves, without any interaction from 
the user. 

• Each vivified object should have a unique personality. Unique characteristics 
increase the sense of anthropomorphism. 

• The vivified objects should be pervaded by a distinct sense of ubiquitousness, 
creating life in static objects through the use of hidden technology. The use of 
embedded technology should not be apparent; the vivified objects should not be 
perceived as technological devices. 

• The vivified objects should not be dependent on any operator; they should act 
autonomously. 

3.  Related work  
In order to reach our aim, we looked at related work in the field to better grasp what 
findings have been done in the area before and what to think about when 
constructing living objects.  

In the following section we will look into surveillance and what possibilities current 
technology allows for in that fiel d. Furthermore, the concept of living objects will be 
handled, as will their relation to humans, and the concept of designing for 
interaction.  

3.1.  Surveillance  
For quite a while now, technological advances have made it possible, by the use of 
ever so small sensors, microprocessors, transmitters and receivers, to monitor a 
persons every actions. Privacy is an important issue to consider in any interactive 
system, but with computing becoming more and more ubiquitous, privacy issues are 
getting increasingly intere sting and relevant. As described by Langheinrich (2001), 
ubiquitous computing is everywhere, which means that the work of an interaction 
designer in a ubiquitous computing system could have implications for any part of a 
persons life - even parts that could be considered as private. When talking about 
ubiquitous computing of the future, Weiser & Seely Brown (1996) argues that the 
technology should be designed to stay out of our way, to be invisible when not 
addressed or addressing people. This kind of hidden ubiquitous technology will have 
the ability to record and monitor a person in almost every part of her life, without her 
even noticing it. An example of how hidden ubiquitous technology can affect our 
everyday lives is described by Langheinrich. In this example, a coffee cup is bugged 
with a microphone and technology to record whatever is said in the vicinity of the 
coffee cup - a feature that could be useful as a personal dictaphone. However, when 
left in a room, the coffee cup would not stop record and could therefore be considered 
as being monitoring equipment. The cup could, for example, record anything being 
said about the owner of the cup behind her back when she leaves the room, without 
the people gossiping having any clue that what they say is being recorded. 

3.2.   Living objects  
We are constantly surrounded by objects wherever we go, our homes, our workplace 
and everything in between is filled with objects that together constitute our life. Even 
though all these objects play such a big role in our lives people rarely stop to think 
about the potential effect they have, and could have on our lives. If you enter a room 
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that you consider ugly it affects your mood. This has to do with the shape, coloring 
and placement of objects, the aesthetics. This is an area where much work is done, on 
the aesthetic design of objects, as well as the functionality of objects. Most objects in 
our environment are dead, they are merely materia with functionality, designed for a 
specific purpose. Much less focus has traditionally been put on living objects. One 
area where experiments with living objects have been explored is toys. Many different 
examples include Furby, the tamagotchi and AIBO studied by Kahn Jr., Friedman & 
Hagman (2002), Schiphorst (2009) created and evaluated soft(n), barbapapa-like 
objects that shift shape and light on contact and Strommen(1998) and Alexander & 
Strommen (1998) studied interaction with the purple dinosaur Barney. By combining 
the aesthetics and functionality of these objects in a way we feel is intelligent these 
objects are perceived as living objects. Another example of living objects is the Iron 
Horse as described by Lundgren (2006). The Iron Horse is a bicycle that is given 
certain horse-like character traits, making it being perceived as much more than a 
normal bicycle. What all these objects have in common is that they are considered as 
more than matter , and the relationship hence is different between the object and it's 
owner.  

To make objects appear smart, or even as being alive, without being intrusive  or 
simply ignored,  there is a bunch of things that designers of such objects need to 
consider - as noted by many (Strommen, 1998, Alexander & Strommen, 1998, 
Norman, 2007). One thing that Strommen and Alexander & Strommen mentions is 
that direct directives are better than questions when it comes to getting the attention 
of the users. If asked a question like "Do  you want to play", the users are far less 
prone to start to interact than if they are told "Come play with me!". This could 
according to the authors, however, make the object appear robot-like and less social 
than intended. To overcome this, one could have the objects communicate a lot by 
using compliments and courtesy phrases, like "That is good!" or "It is fun to play with 
you!". Srommen and Alexander & Strommen also finds that it is important for the 
objects to be consistent in how they act. If, for example, an object reacts upon certain 
input sometimes and sometimes does not react or reacts in another way, then users 
tend to view that object as broken or at least as annoying. The importance of 
consistency, or rather predictability, is also addressed by Norman (2007), who 
reflects upon the smarts objects of the future and how to interact and communicate 
with them. Norman says that it is important that the objects are predictab le so that 
the users know what to expect from a certain behavior, which in turn makes it 
possible for the users to act according to what they presume is going to happen. If 
something completely random follows a given input, then it is hard for the users to  
relate  and adapt to the object, and as a consequence the final output might not fit the 
users expectations, which could be annoying. Furthermore,  Alexander & Strommen 
finds that it is important to consider the  social context in which the objects are to be 
used, since this will affect how well the interaction works. If the interaction with the 
objects are well fit into the social context in which they are used, then the interaction 
will be obvious and appear natural, instead of artificial.   

3.3.   Living object s and humans  
We as humans have an ability to always try to interpret our surroundings as if 
everything was human. If a dog wags it tail and smile we say the dog is happy, a car 
with skewed front light look aggressive and when the computers hard drive is 
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humming we say that it is thinking. This recognition  of human characteristics in non-
human objects is something we humans do constantly and this is known as 
anthropomorphism (Norman 2005). Anthropomorphism hence is a important factor 
to utilize if you want t o create objects that appears as living. Norman further argues 
that in order to make objects appear truly living you need to think of 
anthropomorphism as you design the living objects so they appeal and fulfill the 
expectations of it's users, e.g. to give a baby doll a baby's voice not a grown ups. One 
such utilization in practice is described by Lundgren (2006) as she and her colleagues 
tried to tie a stronger emotional bond between the users and the Iron Horse by 
expression transfer. Expression transfer is where you try to map expressions from a 
source object to another object, in this case the horseÕs characteristics to the bicycle. 

Humans are clearly affected by living objects and robots, but Kahn et al. (2002) 
discovered that we do not have any feeling of respect or responsibility towards 
them. This is concerning according to the authors as they suspect that living objects 
and robots to some extent will replace actual pets and that we then partly miss this 
extremely important ethical aspect, whether this  is true or not this is something that 
needs to be considered when designing robots and living objects. 

3.4.   Design for interaction  
Any object that is intended to be used by humans (which does not leave out many 
objects) should be designed to ease the interaction between the object and its user. 
This is a quite obvious fact to anyone who have studied usability. It is, however, not 
always enough to design for good interaction, sometimes the interaction also needs to 
be aesthetically pleasing and give a joyful experience, as Schiphorst (2009) and 
Dunne (2006) clarifies. Schiphorst introduces a someasthetic framework for the 
aesthetics of interaction between humans and computers, and what to consider as a 
designer. One topic in the framework is experience, where it is stated that our 
experience of using a certain device is tightly coupled with what we can detect with 
our senses. So, to design for a complete experience, one should perhaps consider 
addressing all the human senses with some kind of feedback from the device, and 
also make it possible to interact with devices in different ways, by using speech, touch 
and so on. Some senses are what can be considered local senses, in that they can be 
used for detecting feedback only in a local setting - like movement and vibrations. 
Light as feedback can be used even if the users is at a great distance, and is therefore 
considered distant, whereas audio feedback can be seen as somewhere in between. 
The framework also states that one should consider the poetics of interactions, in 
essence what meaning and purpose one has intended with the interaction. In the 
project described by Schiphorst, called soft(n), a sensation that the objects had had 
previous lives was built into the interaction. The bottom line in this view on 
inter action is that one should consider aspects such as felt feedback, the choice of 
senses to address with the feedback, and how to maximize the aesthetic experience in 
the interaction with an object.  

In addition to designing for a joyful experience, it is als o mentioned by Thakara 
(2005) that one should design to support the interaction between people. We as 
humans are social beings that find pleasure in the interaction with fellow humans. 
Not only do we find aesthetical objects pleasing, we also like it when we can socialize 
with others, which would add a new dimension to the experience of a designed object. 
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To not consider this could instead perhaps minimize the support for interaction 
between people, since the objects might just attract single users for single interaction 
and could therefore have a negative effect on the interactions between humans. As 
Thakara states, we need to support social interaction, not replace it. This is a factor 
that could, and perhaps should, be considered when designing living objects and 
their interaction patterns.   

4.  Method  
At the beginning of this project, prior to the idea of Vivified Vicinity, a method 
called ABC-brainstorming was used to create a first set of possible ideas to work with. 
The ABC-brainstorming method was developed at the beginning of this project, to 
support the work of generating ideas about what object to work with. The method is 
used in a group setting with 4-6 people, where each participant is handed a pre-
printed paper with a headline for each letter in the alphabet (A -Z), with some space 
to write below each headline. The participants then get five minutes to write down as 
many interesting nouns as possible, ordered under the correct headline by the 
leading character of the noun. After five minutes, each participant pass their paper 
clockwise to the person next to them, and then get another five minutes  to write 
down new nouns on the paper passed to them by their neighbor. This goes on until all 
participants  receive the paper they had at the beginning. At this point, the final five-
minute  session is executed, with all participants writing on the paper they had to 
begin with. After this, all papers are concluded into one distinct list with all the 
suggested nouns. 

The list of nouns became the foundation of a discussion session, where each noun on 
the list was discussed and then either discarded or put up as a post-it note on the 
wall. This first discussion filtered  out about 70% of the nouns on the list, however the 
goal was to only have three nouns left to work with. Another discussion session was 
therefore executed, focusing on how interesting the different nouns would be to work 
with and to what extent the objects were believed to be possible to develop further. 
By using the KJ-method (Spool, 2006), this finally filtered  out all but the three objects 
to proceed working with - bicycle, door and terrestrial globe. 

With three distinct objects to focus on, a one-hour  brainstorming session was 
conducted for each object, developing new designs and ideas for each object. The 
ideas were not only meant to be input to the upcoming design process, but also to 
provide insight into the development possibilities of each object. The purpose of the 
brainstorming sessions was to filter yet two more objects, to decide upon the final 
object to proceed with. After the sessions, the most interesting object, with most 
potential, was the door. Therefore, a bodystorming session, as described by Oulasvirta 
et al. (2003),  was conducted, where we moved around different buildings, taking 
photos of- and talking about the possibilities wit h all the different doors we passed. 
The photos and the notes from the bodystorming session were used as input 
throughout the rest of the design process. 

To generate ideas on what to do with the door, a crazy-brainstorming session was 
conducted. This was an ordinary brainstorming session, but with true focus on 
thinking out -of-the-box, where crazy ideas were highly encouraged. One of the ideas 
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from this session was gossiping doors, where the doors told people passing by what 
was going on on the other side of the door. To cultivate this idea, a modified version 
of the 6-3-5 method (as first introduced by  Rohrbach, 1969) with only four 
participants, was used. This extended the idea to let the doors gossip not only with 
people passing by, but also with each other, spreading the gossip over a wider area. 
During a group discussion with our supervisor, the idea was refined and extended yet 
one more time, to not only include doors but also all other objects in our 
environment - furniture, home electronics, decoratio ns etc. 

 At the time of realizing the concept, a decision was made to use a two-room 
environment, in order to show that the gossip spread into the environment, and 
became available to more objects than those who might have observed it. A small 
office environment was chosen, with a small office and a kitchen area next door. Four 
objects were chosen to be vivified, three in the office (a desk, a hat stand and an 
armchair) and one in the kitchen area (a coffee maker). To ease the work and to be 
consistent whil e vivifying the objects, a persona (Pruitt & Grudin, 2003)  was 
developed for each object. The personas specified information about the character - 
name, gender, social status, origin, personality etc. While designing the use case 
scenarios for the environment, the personas were used as a foundation, to make the 
conversations realistic. The entire realization setup was based upon scenarios, as 
explained by B¿dker (2000),  describing how the objects interacted with each other, 
as well as how they interacted with the people in the environment. Each of these 
scenarios where designed as a use case scenario, to be followed when developing the 
code. 

 

Picture 1 - 3D model of the environment.  

To get a feeling of how much furniture was needed and how to arrange the 
environment, sketches of the available area was made. These sketches were then used 
while planning the setting. Further, a small-scale physical model of the rooms was 
developed. Furniture was then cut out of Styrofoam, according to scale, and arranged 
within the rooms. The model was used while planning the implementation  work, to 
measure how much cable was needed for sensors and loudspeakers, to plan how and 
where to hide the components etc. 
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During an early phase of the realization process, the idea was to let the environment 
be a 1950's office environment. To get an understanding of how the environment 
could look like, an afternoon was spent at Rhšsska museum in Gothenburg, who had 
an exhibition about how design has changed over the decades, spanning back to the 
1850's. The primary purpose of the visit to Rhšsska was to get necessary information 
to be able create an authentic 1950's environment, but it also worked as a great 
source of inspiration for the concept.  

While developing the technology, the work was made iteratively, refining both the 
technology and the scenarios as the work proceeded. The components for each vivified 
object was first assembled and tested separately, along with the Arudino- and Processing 
code for the corresponding object. This made it possible to test, and then modify and 
refine the technology, without having all the components in place. Further, the Wizard of 
Oz-method (DahlbŠck et al. 1993) was used throughout the process to test both the 
characters of the objects, as well as the use case scenarios. This enabled testing of many 
of the ideas, without being finished with neither the code, nor the technology.  

The concept was first tested in a controlled setting where people where asked to walk 
around and intera ct with the  vivified objects as they pleased. Then, the concept was 
shown at the IDXPO exhibition [www.idxpo.se], and many of the visitors were 
passively observed, as they engaged with the Vivified Vicinity environment. These 
observations generated many ideas, mainly on how to improve the realization of the 
concept, but also on how to improve the overall concept. The findings of this 
observation are discussed further in the Evaluation & discussion chapter. 

5.  Concept  
The concept developed during this project got the name Vivified Vicinity since the 
major aspect of it was that we intended to make the objects in our vicinity vivified. 
The coffeemaker and household appliances of the kitchen should come alive, as 
should the sofas and tables of our living rooms and  the beds and bedside tables of 
our bedrooms. By making everything around us come alive, two main things can be 
achieved:  

1. An increased awareness of what information is possible to detect, store and 
spread about our everyday lives as the objects around us tell us what they see. 

2. Make the static, boring environments of today become more enjoyable, and more 
exciting.  

Each object should be able to detect something about what is going on in its 
surroundings and then be able to spread that information to other objects as gossip 
or simply express what has been detected as direct feedback to any human present. 
This is intended to be provoking at the same tim e as it is a new way of presenting th e 
data that can be collected about us as we go about our everyday lives, both aspects 
inspir ed by the thoughts of Dunne (2006) . The objects should afford in a clear way 
how they can be interacted with, just as Norman (2007) calls for, and they should 
provide predictable and consistent feedback as noted by Norman (2007), Strommen 
(1998) and Alexander & Strommen (1998). If the objects clearly afford how they can be 
interacted with, the need for hand ling many different kinds of input and output will 
decrease. This is a good thing since it is hard and error prone to develop systems that can 
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function in a complex and ever-changing environment and by the same time respond to 
input of different kinds and provide output in the same manner. To really come alive in 
the eyes of the users, however, the objects should be able to handle input that one would 
expect them to handle. If a sofa appears to be able to speak, for example by complaining 
when sat on, then the users will probably assume that it can handle spoken words as 
input and react upon them. If this is not true, the users might feel confused and won't 
know how to interact with the object. This kind of problem could be easily handled by 
only providing o utput that could be handled as input. For example, the sofa could grunt 
and move slightly when sat on, but not talk - then the user will probably try to move it 
around and sit on it, but won't be annoyed if it does not respond to spoken words. It is 
also important to be consistent in this however, so that all objects are able to 
communicate in the same way and respond to the same kinds of interaction. Then the 
users will learn how they can interact with the devices and won't be confused when some 
interactio n works well with one object but is result less with another. Natural language is 
the most natural way to interact with other humans, but this is hard to implement in 
technology with satisfying results. We therefore propose that all objects should be able to 
distinguish between low and high voices and aggressive and passive ones, so that it can 
detect the mood of the humans, but then leave out any other speech related input. To not 
confuse the users, the use of audio output should therefore be kept to a minimum and 
output such as movement, vibrations and light should be used instead. If and when audio 
output is needed, however, that feedback should be used in a way that won't trigger the 
users to speak back to the device. No questions should be used, simply statements that 
cannot be responded to by spoken words. But, how should the objects gossip about what 
is happening around them if they can't use spoken words, you might wonder. Well, by 
clever design this can be handled in a good way. Take a situation in an office for example, 
where someone is spending a lot of time playing games on the office computer, instead of 
working. Here, the furniture can "gossip" about the lack of work to other employees by 
sliding the door up when someone passes the office, the main light in the room can be 
aimed toward the computer to put it into focus, and the volume on the computer speakers 
could be increased to make the game soundtrack hearable. This is just a few things that 
can be done to let people know that the objects around them know what they do, by using 
other output channels than audio in the shape of spoken words.  

Moreover, we propose that the vivified objects should be given unique personalities, with 
names, certain moods, interests, likings and dislikings and so on. When buying a new 
piece of furniture, one would get that furniture as it is, with its personality and 
everything. This, we hope, would make the objects more vivid since their personality is 
not something that simply changes at random, nor is it alike in all furniture, which will 
make them more unique - as living objects usually are. Not only should someone that 
buys a new sofa consider if they will like its personality in the long run, they should also 
consider if it will fit in well wit h the other furniture - not in an aesthetic sense, but 
socially. The objects does not simply react upon and gossip about what humans do in 
their vicinity, but they also interact, and react, with and to each other. To realize what 
effects this might have in a home environment, consider this scenario: an old and lonely 
woman lives by herself in a small apartment . Most of her friends have passed away, and 
the ones that are still alive are either to old or to sick to come visit her. She has one 
daughter and two grandchildren , but they live far away and do not come by all that often. 
She is lonely but does not feel that lonesome however, since a lot of things is going on 
around her every day. Her furniture is alive, and she can interact with it and other objects 
in her home whenever she feels like. If she lies down on her sofa, stroking it with her 
hand, it sometimes, mostly in the mornings, starts to vibrate gently, giving her a calming 
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massage. When sitting alone in her kitchen, watching out her window, her TV-table often 
comes rolling  in after her to keep her company and the old clock hums when she says 
something to herself. When she waters her flowers the pots spins around and sometimes, 
when she has forgot to water them for a long time, they almost jump up and down of joy. 
When she goes to bed, her pillows light up to keep her company until she falls asleep, and 
whenever she wakes up in the middle of the night they gently light up until  she falls 
asleep again. Sometimes when she has not gotten much sleep at all, her bedroom door 
tells the other furniture about this and they will then keep calmer than usual, leaving her 
alone to rest. The coffeemaker sometimes prepares her coffee to be ready when she comes 
walking into the kitchen. When she is to tired  to interact with any of the objects around 
her, they start to interact with each other instead, moving around, making noises, lighting 
up. This makes her feel calm, almost a little bit like being surrounded by loved ones. It 
even happens that, when she appears extra lonely, watching her photo albums a lot and 
checking her answering machine constantly, that her furniture sends a message over the 
Internet to a photo  frame in her daughters home, making it light up to signal to her 
daughter that she is thinking about the m. The furniture can perhaps serve to make 
humans more joyful and less lonely, the same way as an animal would, or like almost 
therapeutic effects of the robotic seal Pato, described by Wada et al. (2005). 

The furniture could also be annoying, however, just like people that does not fit well 
together, the furniture can get  cranky and irritated when not placed together with like 
headed objects. Imagine an old, classy, home is filled with antique and expensive 
furniture that have stood together in that home f or decades. They have grown used to 
each other over the years and they do not cause much of a fuss since there are not that 
many arguments and differences in opinion anymore. Now, however, the house has been 
sold to a new owner and they want to decorate it in a somewhat more modern fashion. 
They buy a new and trendy table that talk a lot and have a lot of opinions about almost 
everything. When placed together with the other furniture, the new table will start to 
interact with them, moving around, making noises, gossiping about whatever is going on. 
The old, tired, furniture will simply ignore the new piece of furniture and the entire 
internal decor might be different since the new table will be placed alone where he can't 
disturb the other ones. 

6.  Realization  
When we started to think about how to realize our concept, an initial thought was to 
try build an environment in a 50's theme. This was because we thought that the 
contrast between an older setting in combination with new technology would give the 
environment a greater effect. Albeit this was considered a promising idea we 
abounded it due to time constraints and difficulties finding enough furniture that 
would fit into this setting. Our focus changed towards a modern -day furnishing 
instead. Since the feeling of being in an actual vivified vicinity was our intention 
when constructing our exhibition area we tried to furnish in a realistic fashion. This 
was done by setting up a bisectional room separated by a wall divider, one part being 
a typical desk-centered office area and the other area being a kitchen. The office 
consisted of an armchair, a hat stand, a desk with appurtenant desk chair, telephone, 
computer screen, keyboard, mouse and various office supplies as well as photos and 
plants to make it even more personal. The kitchen part consisted of a table-clothed 
table with a coffeemaker dish rack and mugs and glasses. Four objects in the 
environment were brought to life, namely:   
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• The desk - Eugene, who does not like it when something appears to be wrong. For 
example, when no one is working, he gets easily bothered. He quite often tries to 
make everyone come along as well as possible. He does not like it when hot 
liquids are placed on him. 

• The hat stand  - Charles, is an old gentleman who likes fox hunting and tweed 
clothes. He recently broke one of his hooks and he does not like it when someone is 
touching him or his broken hook.  

• The coffeemaker - Phyllis is a very social and talkative female coffeemaker who 
likes it when people visit her in the kitchen. She often makes conversation with 
the other furniture and with people who step into the kitchen. Phyllis is married 
to Charles since a long time ago. 

• The armchair  - Burt is often in a bad mood and he does not like it when there is 
too much activity going on around him. Burt often groans when someone is 
daring enough to sit down on him since this hurts his weak legs. 

 

  

Picture 2 - Eugene , the desk .   Picture 3 - Burt, the armchair . 

  

Picture 4 - Phyllis, the coffee maker.   Picture 5 - Burt, the armchair . 

 

6.1.  Technology  
The two most important goals regarding the technology were to make the vivified 
objects intelligent and autonomous, but at the same time preserve the objects' souls 
by hiding the technology. The technological focus of the realization has been to 
gather as much information as possible with sensors, and output audio in a realistic 
way. 

The hardware part consists of several different sensors, used to observe the 
environment. The sensors have been handpicked and designed in such a way that 
they provide sufficient information about the changes in the environment. The 
sensors used for this purpose are the following: 



 13 

• PIR motion detection sensor used - for detecting general motion in the room.  
• IR distance sensor - used for detecting movement between specific parts of the 

room. 
• Light -detecting sensor - used for detecting coats on the hat stand. 
• Pressure detection sensor - used for detecting when someone sits down in the 

armchair . 
• RFID reader - used for detecting when a cup is placed on the desk. The RFID 

reader provides the possibility to sense the difference between peoples' cups. 
Each cup is tagged with a unique RFID tag. 

All the sensors are connected to an Arduino micro-controller, used for scanning the 
sensors' inputs. Whenever the Arduino detects an important piece of information in 
the environment, the information is delivered to the main software application.  

The main software application is responsible for processing data from the sensors 
and moderate appropriate responses. The application is developed using Processing, 
due to natural possibilities to closely integrate the application with the Arduino -
based software. Whenever the application receives updated information about the 
environment, it uses algorithms to match the environment's current state with 
detailed user scenarios. If there exists a match, an appropriate output is 
automatically selected.  

The algorithms for deciding which vivified object should get the chance to speak has 
been developed with a focus on the incoming information from the sensors. When 
enough information has been received, to ensure that a user is currently active in 
some part of the environment, appropriate output feedback is played in that part by a 
nearby vivified object. In order to create variety amongst the voice outputs, there 
exist several similar sound recordings for each output scenario. 

In order to preserve continuous communicatio n even when no user is present in the 
environment, there exists a function for randomizing gossip between the vivified 
objects. The function continuously monitors the activity in the room, and when no 
activity has been detected for a certain amount of time, standard time approximately 
one minute, the objects start to gossip between each other. The information from the 
sensors is used to detect when a user is yet again present in the environment, and the 
randomized gossip stops. 

The output feedback system consists of two vital parts: prerecorded scenario-based 
sound files and a 5.1 surround sound system. The sound files are stored in a digital 
audio library and the surround sound system is naturally integrated in the physical 
environment. By mapping the diffe rent sound files to different speakers using a 
channel mixer, it is possible to make sure that the voice of a specific object is only 
played by the speaker located inside that particular object. Thus, each vivified object 
has its own integrated speaker, responsible for outputting the voice of the object.  

7. Evaluation & discussion  
Continuous user tests have been performed during, and after, the realization of the 
concept. Since the concept is a possible future reality, and the prototype a possibility 
to experience this reality, the perception of the concept through the prototype may 
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differ substantially among the users experiencing it, as the users start to relate it to 
their own lives. The act of gathering user feedback throughout the whole 
development process has been a way to understand how different users percept the 
concept. The focus of the user tests has partly been on evaluating the concept, but 
most importantly on evaluating how well the prototype realizes the concept.  

Wizard of Oz prototyping and user testing was used early in the development process 
to gain a rough insight of how to develop the prototype to maximize the realism and 
relevance to the concept. The observations lead to several important conclusions 
regarding the audio feedback design. 

• Audio feedback from objects not normally producing sound creates attention per 
se.  

• The source of the sound should be the object itself; having a centralized sound 
source for all objects is not a realistic solution. 

• The realism of the objects' voices should be considered. Synthetic and 
exaggerated voices limit the eerie feeling of true vivified objects. 

During exhibition week we discovered things that worked well, but also big areas of 
potential improvement. When furnishing the office area common electronic 
apparatus like the computer screen, keyboard and mouse as well as telephone was 
used to give the feeling of a regular office space. This design decision partly backfired 
because people have a conceptual model that you can interact with these kind of 
electronics, hence the attention of our visitors sometime was drawn to these props, 
instead of our living furniture as intended.  

We also noted that people were seeking ways to interact with all furniture and 
expecting feedback from them. People were trying to interact with everything in the 
environment, often by trying to wave their arm and moving their legs, much as many 
interactions with game consoles such as Wii. The fact that some furniture were living 
while other were not was contradicting. This could have been avoided by making sure 
all furniture in the environment had some interaction possibilities, or by giving the 
ones that had interaction possibilities better affordance as suggested by Norman 
(2007), clearly stating that you can do this or that with it  and by this drawing away 
attention from furniture that do not offer any interaction or feedback.  
 
The sound output from our furniture was hard to hear at times, this was mainly 
because the exhibition surroundings were much noisier than expected, sound levels 
that were more than loud enough during the test phase were not loud enough when 
used in the exhibition space. This problem could have been avoided by sticking to the 
idea of the concept; where more focus lie on spreading the kind of feedback from 
solely auditive one. If the chair would have lit up and shook as well as talk users 
would have known more clearly exact which living object was seeking their attention 
and also more clearly state which objects were able to give feedback and be interacted 
with.  

Overall, a majority of the users were both surprised and attentive to the environment 
when the vivified objects started to speak. The users appreciated the feeling that it 
was the actual objects themselves that commented on their presence and actions; a 
feeling realized by using personal voices and individual audio sources. They 



 15 

described it as an exciting, yet eerie, feeling of a living environment that made them 
curious to explore more. The conclusions from this observation correspond to the 
aims of the realization: to create autonomous and dynamic vivified objects with 
unique personalities. However, the scope of the concept outreaches the realization. In 
order to fully realize the vision of the concept the prototype would have to be 
extended to contain more sensors and more vivified objects. The primary aims of 
realizing the concept have been successfully implemented, but taking the prototype to 
the next level would emphasize and facilitate the understanding of the concept 
behind vivified vicinity.  

8.  Conclus ion  
We have introduced a concept of vivified objects that should be a part of our 
environment, our vicinity, and be both  active and passive participants of our 
everyday lives. The living objects main purpose is to provoke people to think about  
what information can be collected about them wherever they go, but the concept also 
serves to make our surroundings somewhat more exciting. Some possibilities for 
improvement were found during user studies, some of which is a result of that fact 
that the full concept was not possible to be implemented during the scope of the 
project due to lack of time. The possibilities for improvement include a broader 
spectrum of feedback, with less focus on audio as a medium and better affordance on 
how the objects could be interacted with. Moreover, in an exhibition setting, a lot of 
attention was paid to electronic devices, like phones and displays, and the users 
expected to be able to interact with these. To leave them out of the exhibition 
environment might have been a good idea. The same goes for furniture with no 
"smartness" inside, which confused the visitors to think that they were not working 
as they should. A lot of people thought, however that the concept was cool and 
exciting, and that a full -scale implementation of the concept would be rather 
interesting to try out.  
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10.  Appendix A Ð Project Proposal   
Henrik Andersson  
Christofer Eliasson 
Daniel Eriksson 
Tommy Salenlid 

10.1.  Forming the group  
We wanted to form a group with kind of the same intentions when it comes to what 
grade to aim for and what kind of result we wanted to reach. Furthermore, we wanted 
to have a good time while working, which we think will make the creativity sparkle 
and result in a lot of good ideas, which is why we chose people we think we would go 
well with. Also, we got some different skills in the group, which might be useful since 
we have got different perspectives on things and probably will get into some 
discussions where our oppinions will differ and thereby develop our ideas further 
than if everything just went smoothly.  

10.2.  Timeline  
 

Divergence, this is where we generate ideas  - jan 27 - 11 feb 

 Mon, 1 feb Plan divergence phase in more detail 

Wed, 3 feb Presentation 1 Ð present process proposal  (this doc) 

Thur 4 feb At least 50 different ideas generated. (Methods used up to this 
point: 6 -3-5 method, brainstorming, personas, extreme 
characters, etc.) 

Thur 11 feb 5 best ideas chosen. (Methods used: low-fi -prototyping, 
sketches, personas, etc.) 

Transformation, this is were we test, evaluate and develop our ideas  - feb 
15 Ð mar 4  

 Mon 15 feb Plan transformation phase in more detail  

 Thur 18 feb Low-fi prototypes developed for all 5 ideas 

Thur 25 feb Low-fi prototypes tested on possible users (Methods used: 
Wizard of Oz, Interviews, Focus group, Questionnaire) 

 Wed 3 mar Presentation 2 Ð present what weÕve got so far 

Thur 4 mar  User testing analyzed, ideas evaluated (and perhaps modified), 
one idea chosen to continue to develop. (Methods used: not 
specified yet) 

Convergence, this is where we pick one idea and inplement it  - mar 15 Ð 
apr 15  
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 Mon 15 mar Plan convergence phase in more details 

Thur 18 mar The chosen idea developed further (Methods used: 
brainstorming, bodystorming, extreme characters, personas).  

Mon 12 apr Hi -fi prototype developed 

Wed 14 apr Presentation 3 Ð present what our project is and what weÕve 
done 

Thur 15 apr Hi -fi prototyped user tested and improved (Methods used: not 
specified yet) 

 

Exhibition and project  report work Ð apr 28 Ð may 20  

Wen 28 apr Exhibition prepared and ready  

Thur 29 apr  Project website done 

Mon 3 Ð Exhibition week  

Thur 5 may  

Thur 20 may Project report done 

 

10.3.  Methods to use (more might be added)  

6‐3‐5 methods 
Brainstorming 
Bodystorming 
Extreme characters 
Personas 
Wizard of Oz 
Prototyping 
Interviews 
Questionnaires 
Focus groups 
 

10.4.  Book chosen  
Anthony Dunne Ð Hertzian Tales 
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11. Appendix B Ð Crazy brainstorming  notes  
We tried to come up with as many crazy ideas as possible. 

The notes are in Swedish! 

Spel i busskur  

Man gšr olika quests i busskurer nŠr man vŠntar pŒ bussen. Ex: samla sŒ mŒnga 
uteliggare dŠr som mšjligt.  

Uppgift att lšsa under busstur  

Typ att man fŒr ett sudoku att lšsa innan bussen nŒr en viss hŒllplats och fŒr poŠng 
om man lšser det.  

Kan Šven vara co-op fšr att fŒ folk att interagera med varandra. Alla pŒ bussen som 
deltar i spelet kan hjŠlpa till att lšsa en uppgift, och om den blir lšst fŒr alla poŠng. 

Kštt som lŒter som djuret  

Man lŒter kšttbitar i butiker lŒta som djuret de kommer frŒn nŠr nŒgon plockar upp 
dem. 

TidlŒs i sopnedkast  

Provocerande. Man ska inte kunna slŠnga fšr mycket, och om man slŠnger mer sŒ 
kommer man inte in i garaget fšr att hŠmta bilen exempelvis.  

FšremŒl med personlighet (denna vi valde sen)  

Dator som suckar nŠr man gŒr till vissa (oserišsa) sidor. 

Dšrr som Šr kritisk till nŠr nŒgon gŒr pŒ rast ofta. 

Kaffemaskin som skvallrar till soffa om att nŒgon tagit 5 latte idag, soffan sŠger till 
personen att det var lite mycket. 

Dšrr som skvallrar till folk som gŒr fšrbi om vad personen innanfšr dšrren gšr (ex: 
Óhan porrsurfar!!Ó) 

FšremŒlen kan ocksŒ vara lynniga, stabila, snŠlla, arga, stressade osv. 

FŠrga kranvatten  

FŠrga kranvatten rštt om mŒnga dštt av osaker vi i vŠst skulle kunna pŒverka (AIDS: 
billigare medi cin) under dagen. 

Knivar som lŒter  

Knivar som lŒter som en kniv nŠr man tar i dem (som klingljudet i filmer). Eller att 
man kan vŠlja ljud nŠr man skŠr saker Ð kniven gšr skrikande ljud nŠr man skŠr i 
bršdet.  
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VŠgg som visar nŠrvar av andra  

Om nŒgon lŠgger sin hand mot vŠggen sŒ blir det en ljus/bild-effekt pŒ andra sidan. 

Chat roulette pŒ buss  

Man kan chatta med nŒgon pŒ bussen som slumpas fram Ð kan vara vem som helst 
som sitter pŒ en buss/spŒrvagn i hela stan. 

Singstar i duschen  

Sjunger man falskt blir va ttnet kallt.  

Voodoo  

PŒverka varandra pŒ distans pŒ nŒt sŠtt 

Fotoram / bildkloss  

Eller liknande, som man ger till farmor osv, som kan fŒ dem att kŠnna sig delaktiga i 
barnbarnens liv. Barnbarnen kan mms:a in foton som sen visas pŒ kubens display. 
Skakar man den sŒ byts bilden ut. 

FruktskŒl med klot i  

Kloten motsvarar en person. NŠr personen hŒller sitt klot sŒ bšrjar motsvarande klot 
lysa hos en annan person. TvŒ klot hšr alltsŒ ihop. Kan Šven vara sŒ att en audiokanal 
šppnas mellan kloten nŠr nŒgon tagit det klot som bšrjat lysa. Kan funka som hjŠrtan 
smŒbarn delar med bŠstisar/pojk-/flickvŠnner Ð man ger varandra varsitt klot och 
kan kŠnna av varandra pŒ andra sŠtt Šn att ringa, lite mer subtilt. 

- Kloten kan ocksŒ vara souvenirer som man tar med sig frŒn resmŒl. Klotet lyser 
sedan i fšrhŒllande till tidpunkt pŒ destinationen det kšptes, samt har samma 
temperatur som det Šr dŠr. 

 



 21 

12. Appendix C Ð Brainstorming notes  
 

The notes are in Swedish! 

FšremŒl i kontorsmiljš  

- Kaffemugg 
- Kaffeautomat 
- Skrivbord  
- Dator  
- Telefon 
- Eluttag 
- Soffa /fotšlj  
- Bord 
- Kontorsstol  
- Fotoram o foto 
- Serverrum 

- Dšrr  
- Stol 
- KrukvŠxt 
- Hylla  
- Lampa 
- Papperskorg 
- Skrivare / 
kopiator / fax  
- Dokument-
fšrstšrare  
- HŒlslagare 

- KlŠdhŠngare 
- Brandvarnare 
- KortlŠsare 
- Fšnster 
- Ventilation  
- BrandslŠckare 
- Tavla 
- VŠggklocka 
- Toastol 
- Handfat  

- Diskmaskin 
- Mikro  
- Kyl / frys  
- Golv 
- Tak 
- Element 
- Vattenkran 
- SkŒp 
- Bok 
- Kopieringsrum  

 
 

Saker sensorer kan kŠnna av  

- Ljusstyrka 
- LjudnivŒ 
- Tryck 
- Vikt  
- Ršrelseriktning  
- KoldioxidnivŒ 
- Position i relation 
till ett fšremŒl 
- Promille alkohol i 
utandningsluft  

- AvstŒnd 
- Ršrelse 
- Ršrelsehastighet 
- Temperatur 
- Enskilda objekt 
(identitet) RFID  
- Position 
- Datatrafik  
- Magnetism 
- Elektromagn. 

- Elfšrbrukning  
- FŠrg 
- Kamera (vilka 
som Šr var, hur 
mŒnga som ršr sig 
etc) 
- QR-codes 
- Dofter / gaser 
- Dag / natt  
- Tid 
- Fuktighet  

- RadiovŒgor 
- Teletrafik (GSM 
etc) 
- Puls 
- LŠngd (person 
exempelvis) 
- Antal gŒnger 
(man gŒr ut, brev 
skickade per dag 
osv.) 

 

Output  

- Ljud  
- Ljus 
- FŠrg 
- Mšnster  

- Temperatur 
- Ršrelse 
- Lukt  
- RadiovŒgor 
 

- Text (data) 
- UV-strŒlniing 
- IR-strŒlning 

- El, smŒ stštar 
- Data till annat 
fšremŒl (trigger) 
- Vibration  
 

 


