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one of the most important components of successful ageing”
[10, p. 52]. We are really in need of a new vision on life in
general and end of life in particular. This paper focuses on the
notion of a ‘good death’ as part of the human life [11] and how
ICT could play a role in creating a meaning [5].

Abstract— This paper contributes a novel research in cultural
computing, by presenting an interactive installation which
creates a unique experience for visitors to contemplate and conceptualize their own end of life, death resp. Our final goal is
creating societal transformation and awareness through individual reflections. Death is ubiquities, but its conception is one of the
deeply rooted cultural heritages, which varies dramatically
among people and cultures. This paper describes different factors forming our notion of death and how we used scientific and
engineered methods to make an experience for each individual
regardless of his/her believes and religious point of view. Based
on a theoretical framing we built an interactive installation to enable the visitor to get aware about his/her own death. Our focus
is on interconnectedness in cultural and sensorial personal experiences.
Keywords—cultural computing, religion, ritual, societal transformation, end of life, death

It is worth noting that research which is presented in this
paper is limited to the western society. This constraint is made
due to the fact that attitudes and approaches towards death are
profoundly cultural oriented. Different cultures throughout the
world have their unique and distinct approaches and practices
[12], which are in contrast to more common western practices
[13]. To highlight a few ‘celestial burials’, ‘tower of silence’
and ‘famadihana’ can be named.
II. CONCEPTS OF DEATH
Every human being walks a unique path through this life.
What happens in life, regardless of being religious or non-religious, is in essence the salvation history of that person [14].
Probably all people on this planet have this in common. In
many cultures and religions there was and still is the conception that life happens in distinctive phases, each with a specific
content, which is threshold for the next entrance [1]. Therefore,
it still is important to cross these phases consciously and with
the right effort. In contemporary societies, little is left from the
earlier union of rites; however, the perception of phases and
transitions are still present in religious and nonreligious people
[15]. These phases can also be considered as ongoing processes
of learning and discovering that life is not all about ego, enjoyment and achievement, but it is about living; living with
love, receptiveness and thus becoming a mild, responsible,
trustworthy and peaceful human being: a truly free human being who knows what resignation is. We can identify three main
phases during each individual life that are mostly common
among different cultures: (1) childhood, (2) adulthood, and (3)
retirement [2]. Our work aims to shed light on the concept of
death by presenting it as an inseparable part of life which reflects the connectedness of the previous phases.

I. INTRODUCTION
This design paper is about human life in general and the
end of life in particular [1] [2] [3]. Defining the meaning of life
has been one of the most profound questions of human existence. The most common definitions for life are "the period between birth and death" and "the quality which makes people,
animals and plants different from objects, substances, and
things which are dead” [4]. Given the fact that facing our own
death is inevitable, the main question raising here is what that
quality is which differentiate humans from animals and plants.
Answering this question from a sociological and humanistic
point of view has concerned philosophers and social scientists
for centuries. They have been trying to develop and evaluate
principles which are meant to capture all the particular ways
that a life could obtain a meaning [5].
In recent times, it has become more and more challenging
to provide a framework for answering the existential question
about ‘meaning of life’. So far, we assumed that our life is
limited and ends with death [1, 6]. But given these two
empirical facts, birth and death, how can then death becomes a
meaningful part of our life? In modern societies most ageing
people do not want to be confronted with their own death [7],
and most contemporary societies try to avoid death and dying
[8]. In addition, young adults show fear of dying and death
when they search for its meaning in life [9]. In an international
cross-cultural study “greater longevity was not considered as
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Death has been defined in various ways. Encyclopedia Britannica defines death as "the total cessation of life processes
that eventually occurs in all living organisms". In addition, it
says "the state of human death has always been obscured by
mystery and superstition, and its precise definition remains
controversial, differing according to culture and legal systems."
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that. However in traditional religion hell and suchlike concepts
exist in those philosophies.

In the first edition of Encyclopedia Britannica [16], death was
summarized as "the separation of the soul and body; in which
sense it stands opposed to life, which consists in the union thereof' (1768, v. 2, p. 309). The confidence and concision had
dissolved by the time the fifteenth edition appeared in 1973.
The entry on death had expanded to more than thirty times the
original length. The earlier definition was not mentioned, and
the alternative that death is simply the absence of life was dismissed as an empty negative” [17]. This definition shows no
certainty or confidence, talking about death. Although a same
terminology may be used to describe death, the actual conceptualization and meaning of death vary drastically across cultures. A suitable analogy of cultural diversity is weaving (Kagawa Singer,1998). Even though, weaving is a universal technique, the patterns that result from this process are culturally
unique and identifiable. These various conceptions have an
evident impact on people's lifestyles and their readiness for dying. The manifestation of these differences can be seen in rites
and rituals such as settlement of dead bodies and diversity on
grief and mourning across cultures [18]. In general, two dimensions define the approach of a specific culture towards death:
-

A Culture may be death-accepting, death-denying or even
death- defying.

-

Death may be considered either as the end of existence or
as a transition to another state of being or consciousness.

v. This view like the previous one considers a transition between lives without the idea of this life is for the sake of the
next one. Life starts here and will last forever. Resurrection of
body and final coming of the god kingdom is considered in
such everlasting life.
vi. Death is identified as passage from current life to a similar life, which could be better or worse depending on one's
deeds (karma). This view can be combined with view-iv, as life
does not end and there is another chance to do it ("re-incarnation as the wheel of re-birth, final salvation").
Throughout human history, five distinctive concepts towards death can be distinguished [24]. However the chronology is not completely clear, due to the overlap between these
conceptual stages. We briefly describe these concepts and their
characteristics.
Tamed death (around 8th BC onward): During this era
‘death was a very simple thing’; it was considered natural and
inevitable, not an object of horror. Death was a ritual organized
by the dying person, who was in charge of it and knew its protocol [25]. It was also a public ceremony. "The coexistence of
the living and the dead" was another aspect of the old familiarity with death. Blurred borders between life and death can be
shown by the fact, that cemeteries were also used for nonfuneral purposes such as public performances and market places. Until late sixteenth and seventeenth century, the individual
graves were unusual and the exact place of burial was not so
important. The fact clearly reveals "community-oriented personal identity that was dominant" in this period.

Mentioned dimensions, form the vision of the cultures to
the death which is either sacred or profane [19, pp. 27-28].
These different approaches define why some cultures consider
death as a taboo (or at least to some extent), while the others
have entirely distinct approach; the mourning rituals in the Toraja culture are an obvious exception [20] [21].

Death of self (14th to 16th century): The idea of being confronted with individual judgment right after death was a new
development during the Middle Ages towards the Renaissance.
The perception of death was not greatly affected; however,
death began to change subtly becoming dramatically personal.
The individual's sins and God's reckoning of such sins also became more personal. Facing death people thought that exuding
posture and not grasping onto one's earthly possessions would
earn favor towards Heaven. Individual values arose changing
how funerals were conducted, while rites administered on the
deathbed remained the same. During the 12th century and reserved only for saints and kings, epitaphs appeared.

Among various opinions existing about death and afterlife
religions simply accept the inevitability of death and try to offer alternatives that await the faithful in the afterlife [22, p.
101]. It is believed that these ideas bring comfort to many
people who have lost loved ones or are facing death themselves.
In order to understand where our perception of death originates
from, this paper looks at the concept of death in two different
disciplines: philosophy and history. Overall, six common philosophical views about concept of death are discussed [23]:
i. Death is permanent interruption to life. Two possible attitudes towards this view are either ignorance or rebellion.

Remote and imminent death (17th and 18th century): As
Aries says [26, p. 28], "Where death had once been immediate,
familiar, and tame, it gradually began to surreptitious, violent,
and savage … death, by its very remoteness, has become fascinating. …" The fear and natural acceptance of death was an intermediate phase which occurred in the 17th and 18th century.
In 1787 Mozart reflected the views of his time in a letter to his
father: "As death, when we come to consider it closely, is the
true goal of our existence, I have formed during the last few
years such close relations with this best and truest friend of
mankind, that his image is not only no longer terrifying to me,
but is indeed very soothing and consoling! And I thank my
God for graciously granting me the opportunity … of learning
that death is the key which unlocks the door to our true happiness" [27]. Interestingly, mourning was regulated by the church

ii. Death is considered as the act of culminating of life in
which a person expresses his/her aim of life. This happens in
two ways: (1) By the context or manner of dying or both which
also referred as internal and external expression of life's context. (2) By providing an opportunity as a "final option" in order to authorize "fundamental option".
iii. Death is regarded as part of life, in which a person has
to confront it and accept it as finitude. According to Heidegger,
this is one of the key features of human existence "we are to
live authentically".
iv. Death is considered as transition between two lives,
from this earthly life to eternal life. In this view, which goes
back to Plato, the eternal soul survives the body. Next life is
eternal and death has not to be feared as real life starts after
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One of the theoretical frameworks for describing unconscious processes was introduced by Jung as a part of his model
of the psyche [33]. Jung’s framework uses the concept of archetypes that represent prototypical experiences associated with
objects, people, and situations. Although the validity of Jungian model remains an open question, this framework is convenient from the practical point of view. The archetype of initiation represents a powerful and essential component for the
adolescent transitioning into adulthood [2]. Depth psychological literature on the adolescent psyche suggests that youth
are drawn to death imagery to satisfy their needs for archetypal
transformation in this purgatorial stage of development. In contemporary Western societies, many adults have neglected to
create a modern, formal rite of initiation for adolescents. Youth
have resorted to create their own life-threatening initiatory rites
of passage that encompass many of the elements of primitive
initiation rites by recapitulating a symbolic death and rebirth
[35].

to the extent of dictating what the mourning family member
should wear and how long they are allowed to mourn. It was
inappropriate to show one's emotions in public while mourning,
and if it was not possible to overcome grief in a reasonable
amount of time the person was forced into solitude or a monastery.
Death of the other, Thy death (19th century): An enormous
shift occurred in the 19th century where death became more
romanticized as beautiful" and the concern from one's death
was replaced by the concern of losing family or friends. The
relationship between family members have become exceedingly closer and emotional expression was accepted as normal
when losing a family member or friend. The grave site is property of the family in the 19th and 20th centuries which is considered to be a cemetery cult. Family and friends visit the deceased in the cemetery indicating the significance of the burial
site. Pictures of the deceased are often attached to the tombstone in remembrance.

Patterns of instinctual traits shape archetypes that represent
images of the unconscious. The study of Ivonin et al. [36] investigated whether seven various archetypal experiences of users lead to patterns of physiological responses. Empirical observations of both conscious and unconscious traces related to
archetypal experiences seem to be an interesting research endeavor. In another study of Ivonin et al. [37] with 36 subjects,
they examined the effects of experiencing conglomerations of
unconscious emotions associated with various archetypes on
the participants’ introspective reports and patterns of physiological activations. Their hypothesis for this experiment was
that physiological data may predict archetypes more precisely
than introspective reports due to the implicit nature of archetypal experiences. The subjects were stimulated to feel four
archetypal experiences and four explicit emotions by means of
film clips copied from known blog busters. The data related to
the explicit emotions served as a reference in analysis of archetypal experiences. Their findings indicated that while prediction models trained on the collected physiological data could
recognize the archetypal experiences with accuracy of 55 percent, similar models built based on the SAM data demonstrated
performance of only 33 percent. Statistical tests enabled them
to confirm that physiological observations are significantly better suited for observation of implicit psychological constructs
like archetypes than introspective reports only.

Invisible death (Contemporary): Where dying was once
done in one's home, in contemporary times the unpleasant is
ignored and relegated to institutions like funeral homes and
hospice care [28]. Thus far, death has not progressed in this era
leaving excessive mourning to be indecent and society choosing to remove the topic from public discussion. While death is
inevitable, the natural sciences in the contemporary is focused
on constant progress rather than death [29].
During the history of Western civilization, a fundamental
shift in the conception and attitude towards death occurred;
death which once had been a familiar and "tamed" concept
twisted into the radically different conception that characterizes
by untamed, strangeness, and forbidden. These changes result
largely from the gradual replacement of community-oriented
personal identity with today's radical individualism. The contemporary society tends to deny death existence and banish it
from sight. We do not longer die among beloved ones but
alone in the hospital. None the less, the strangeness of the society in facing death leaves individuals isolated and makes it
more intimidating or even inhuman than ever before. Our interview with more than twenty individuals was a proof that our
society is in the final stage, invisible death. We found that
people are reluctant to talk about death as it seems to be a kind
of taboo or they try to evade this topic by making fun of it.

Based on this knowledge and in order to provide such kind
of new experiences for people we decided to build an interactive installation being placed in public spaces.

Because of such important aspects in any human life we are
aiming for a new type of user experience through cultural
computing to enable people becoming aware about their own
end of life. With this experience people can become more conscious about issues which normally remains unconscious [30].

IV. DESIGN APPROACH
We divided the initial design process into two phases; first
phase was dedicated to understanding the concept of life, gathering information regarding different stages of life and
choosing a particular stage in order to continue the project
upon that. Different interviews, analysis and readings devoted
our direction to the final stage in life, "death" [3]. The second
phase focused on attaining knowledge about the final stage of
life. We tried to get a comprehensive picture of this stage by
looking at different disciplines' viewpoint on death. The main
results of this phase are already described above. During this
iteration it was crucial to understand how society and individu-

III. COLLECTIVE UNCONSCIOUS
In the past decade, research on human–computer interaction has embraced cultural computing that enhance awareness of cultural issues about conscious cognitive and affective
states of users and increase their adaptive capabilities [31] [32].
Still, human experience is not limited to the levels of cognition
and affect but extends further into the realm of universal instincts and innate behaviors that form the collective unconscious [33] [34].
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the passage of time, death is the moment when this passage
stops.

als are influenced by the concept of life and death. Furthermore,
what are the critical factors on this impact? The main focus
dedicated to find a common agreement on the concept of death
regardless of religious or specific point of view.

(b) Reflection; life shapes by reflection of death on it and
death is the reflection of life. To state it differently, what we do
in our life is influenced by our notion of death and these creations, words and thought remain even subsequent to our death
(a reflection which continues even after death).

All our research, interviews and analysis provided us with
the insights that people in the contemporary society consider
death as a separate phenomenon from life. This point of view
on death has led to an unfamiliar perception of death which can
be considered as a taboo. Furthermore, even though death is a
universal experience people have their own individual understanding of the concept of death; these distinctive understanding is clearly reflected in art, cultures, religions and philosophy[3]. Based on all the research and personal understanding
we defined the following guidelines to continue the project: (1)
designing an installation which encounter people with the "reality" of death; (2) this reality is quite subjective; therefore it
should be presented in a way that individuals can perceive it
based on their personal believes; and (3) our design should
emphasis on common agreements about death rather than distinctive point of views.

The first point of view (a) can be addressed by moving
along a path, and additionally from light towards darkness (see
Figure 1), and the second one (b) can be envisioned as moving
along walls in a tunnel while seeing yourself (see Figure 2).
We were also considering moving from darkness to bright light
at the end of a tunnel (see Figure 3) to indicate the intended
transition ‘back to life’.

Figure 2: Conceptual drawings for moving along side walls
made of reflective material.
As final step we had to focus on combing all the information gathered from our initial design stage into a final concept and to deliver a tangible experience of ‘death’. Here is a
brief description how the final concept is made. Using all the
information from all interviews and discussions, background
information, etc. we defined a set of guidelines as following
(Gx):

Figure 1: Conceptual drawing of a path along lights.
These three criteria were the pivotal pillars of our design.
Within this framework, concept of death was analyzed from
different point of views. We intended to present how life and
death are influenced by each other. In other words, how individuals are influenced by death; it can be contemplating on
death of themselves or death of the others. During all our investigations we were looking for a criterion which links life to
death and vice versa; a criterion which makes death a universal
experience regardless of personal believes, culture and religion.
We came to the conclusion that we have to look at life and
death from two different angles:

G1: Simplify the complex nature of death.
G2: Death is part of life and it is not separate.
G3: Death in contemporary society is considered as black and
negative, however the experience that we want to create is
mainly creating awareness.
G4: Whether believing in terminal death at the end of life or
not, the most important aspect of death is how we have
lived and what we leave behind; in other words, our creations (deeds), actions, thoughts and words remain even after death (a link between life and death).

(a) Life is a passage of time, and death is cease of this passage (the end of 'earthy' life); while birth is the commencement,
death is the end (regardless of what is going to happen subsequently). This end is directly linked to the time. While life is

G5: The legacy aspect of life (see G4) and death is not dependent on personal believes.
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G6: Birth and death are connected together by time (a link between life and death).
G7: Death is a transition in life (a link between life and death).
G8: There is no universal answer to the questions concerned by
death, the answer lies in the person who enters the installation.
G9: There is an historical drift in interpreting old symbols,
symbolic language should be used carefully or even
avoided.

Figure 4: Schematic diagram with relations among guidelines

Figure 5: Schematic diagram for the tunnel construction.
Furthermore, three rows of light as columns were located
on the left side of the corridor. These lights were designed in
the most possible abstract form to avoid any sybolism of
shapes (see Figure 6). They were made of half transparent half
brushed Plexiglas in order to diffuse sufficient light for filming.

Figure 3: Conceptual drawing from moving inside a tunnel
from darkness to brightness.
The schematic diagram (see Figure 4) depicts these nine
guidelines and their relations among each other.

To conclude, the installation was designed by considering
how human’s perception of surrounding is shaped; what is reality and how it is shaped in our mind [38]. The reality can be
captured through our five senses and that is how our mind
perceives the surrounding. The mind and senses create our
world. Therefore based on one person's interpretation and imagination, his/her surrounding world comes to reality. In addition those parts that are perceived will be further strained by
other elements such as culture, language, beliefs, values, interests and assumptions. This world view is then different from
the one person to another. A simple example can be mentioned
while an object is observed we then create images from that in
our mind. This image or imagination differs between different
observers. What we see actually depends on what we predict or
want to see from that certain object. The important point is the
interpretation of things that we experience through our senses.

V. REALIZATION AND CONSTRUCTION
In order to have a clear picture of this installation, it is described in two subsequent sections: the space and the interaction (technical part).
A. Description of the space
The installation compromised of a long corridor which continued towards a mirror at the end. The intention was designing
an individual experience, hence users were asked to be alone
inside the installation (see Figure 5). The direction which had
to be followed, was described for each person (explaining the
exit door at the end of the pathway). No color was used inside
the space; everything was plain black. The only existing colors
were provided through the person who entered the tunnel.
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B. Description of the interaction and technical part
In order to have a better understanding of the interactive
experience the sensors are explained at first. The whole corridor is controlled by five different motion sensors; two PIR
(passive infrared) sensors and three LDR (light dependent resistor) sensors. Three LDR sensors control the lights. Whenever a person enters the installation, the first PIR sensor detects
the motion and subsequently video recording starts. At the begin of each individual experience all three light columns are
switched on (see Figure 6, left). By passing along each light
column, it gradually dims and finally turns off (see Figure 6,
middle and right).

people participated in the user test (11 male, 7 female; age
range 21-26 years). Each person was asked to enter the installation individually. It was briefly introduced that this installation
is called a “Path of life” experience.
Starting the experiment without any indication of death or
related topics, participants had no anticipation what they are
going through. Afterwards, they were asked during a semistructured interview ‘how they related this experience to life?’
and ‘to describe their experience in single words’. Although
most of the test subjects had difficulties to express their individual experience in wording, the provided answers were remarkably distinct; such as ‘eternity’ (12x), ‘continuity’ (8x),
‘fear’ (6x), ‘reality’ (6x), ‘void’ (3x), etc. Interestingly, when
the test subjects were informed about the purpose of the installation (during de-briefing after the interview), most participants
described ‘death’ in a similar manner. Most test subjects reported a deep impression being confronted with their own video image at the end of walking in front of the semi-transparent
mirror.

One PIR sensor is located in front of the entrance. It starts
the video recording. The other one, which is located close to
the end of the person’s path way, stops the recording and start
the playback; the recorded video is showing the user moving
towards the end of the tunnel. The recorded video is projected
from the back of the front panel (called ‘mirror’). At this point
all the lights have already turned off. Due to the changes in the
ambient light inside the tunnel, the mirror changes into a transparent glass. This semi-transparent mirror acts only as a mirror
when one side is brighter than the other side. This effect enables the person to look at his/her own past and start reflecting
on it provided by the short video recording of his/her move
through the tunnel. The effect of being confronted with his/her
own face/body entails a certain moment of surprise, but it is also of transferring the message how short and final life actually
is. After the video recording finished the hidden door in the
side wall opens automatically to release the person. This interactive installation (see Figure 66) provides the new type of experience in line with our nine design guidelines (see above).

VI. DISCUSSION AND FUTURE WORK
The installation is finished and first user feedback points in
the intended direction. The next step in our research is measuring the effects of such kind of deep user experiences [39], not
only through introspective verbal reporting but also by measuring bio-signals and physiological data [37].
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C. User Test
The installation was exhibited at Eindhoven University of
Technology, The Netherlands. During the exhibition, eighteen

Figure 6: The final installation with a person walking inside towards his/her own mirrored image online captured by a hidden video camera above the mirror for playback at the end of walking inside this tunnel (three snapshots are presented).
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Welcome to the 2015 International Conference on Culture and Computing (Culture and Computing
2015)!
International communities are facing various problems in different topic areas such as: population
demographic shifts, energy use and creation, the environment, and food supply. It is necessary to build a
global consensus for resolving problems within these topic areas. Unfortunately, there are difficulties that
hinder communication among cultures. It is imperative to develop information and communication
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Several research directions impinge on the relations between culture and computing: archiving cultural
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This year, Culture and Computing is held in Kyoto, the cultural heart of Japan, to provide an
opportunity to share research issues and discuss the future of culture and computing. The conference
proceedings include full papers and short papers for oral presentation, poster papers and demonstration
papers. The oral presentation track will present a collection of scientific or engineering research results
that include seven regular sessions and one organized session: art and design by information technologies,
VR and agents in culture, open data for culture and computing, digital storytelling, culture in social
networks, intercultural communication and collaboration, information environments for analysis of
culture, and the city's intangible cultural heritage. The poster session and the demonstration session will
provide thought-provoking stimulation and discussion. The conference is also organized with an
exhibition on the integration of state of the art cultural computing technologies and Japanese traditional
culture. We are sure you will find your participation in the conference fruitful and hope that it is
enjoyable.
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ideas and substantial efforts. We are also very grateful for the hard work of the program committee
members and external reviewers who have helped to ensure the quality of the Culture and Computing
program. Without them, the review process would not have been so thorough and effective. Finally, we
wish to thank the IEEE Computer Society Conference Publishing Services for their support in compiling
the proceedings.
We hope you enjoy the stimulating Culture and Computing program and your stay in Kyoto!
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