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ABSTRACT

Human spatial experience has recently expanded due to the development of location-
aware technology. Locative information has become more significant within urban space; as
such, related discourses have attempted to focus on the issue as a way in which we acquire
locative information when we experience space. Digital location-aware methods enable the
demonstration of live densities of telecommunication through which one can infer temporal
and spatial factors of live urban situations. When locative telecommunication data is mapped
onto urban space, temporal-spatial demographic maps are obtained. Based on these maps,
one can infer the correlation between spatial experience and architectural programmes via
on site observation and by determining the multi-layered structure of spatial experience via
designed data installation. These considerations aim to investigate locative interaction in

urban space in order to expand spatial experience.

This research begins with two linked theoretical notions: rhythm analysis and
heterotopiad in other words, temporality as it relates to our everyday life and spatiality as it
relates to our search for ideal space. In addition to these positions, the following discourses
are specifically developed to investigate locative interaction in urban space. Firstly, the
temporal and spatial patterns of urban activities are investigated in an attempt to grasp
current urban interactions. The telecommunication data is then mapped geographically.
Secondly, the gap between the endowed architectural programmes and the observed
activities in urban space is explored in order to examine the multi-layered structure of urban
interaction. Thirdly, the above discussions are synthesised using a design project that
interprets epistemic aspects of this initiative. Lastly, urban rhythms and locative virtual layers
are suggested as the concept for locative interaction in urban space where architectural
programmes become more flexible, thus expanding spatial experience. Two projects
demonstrate as applicable scenarios of locative interaction in urban space; they involve a

heterotopia finder and a floating gallery over London.

This research suggests a new viewpoint from which to consider our world and its
digital presence by mapping a dive urban spacedéusing telecommunication datad an initiative
that highlights the importance of people as a crucial aspect of our digital surroundings. This
research ultimately contributes to expanding urban spatial experience and providing an
informative and holistic mapping structure for architecture and urban design, interweaving it

with the digital environment.
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Chapter 1
INTRODUCTION

The recent development of location-aware technology has significantly expanded the
way we experience space. A proliferation of locative applications, such as map-based
telecommunication service programmes, can provide a diverse and informative spatial
experience in an urban context. Smart phones can inform us about locative information such
as where we are in relation to a destination and how long it takes to reach a meeting place.
Many | ocati ve applications attempt t o i ncor pc
telecommunication applications. As locative information has become more and more
significant in urban space, the relevant discourses have attempted to focus on ways in which
we acquire locative information in spatial experience. Spatial experience in urban space is
accompanied by information acquisition; therefore, this research aims to investigate locative

interaction in urban space in order to expand spatial experience.

Urban space in telecommunication fields tends to be defined as space filled with
multifarious urban events and the uncontrollable diversity of individual activities in
contradistinction to indoor spaces or limited areas (Danaka et. al., 2006)*. This definition
indicates the complexity of spatial interaction in urban spaces. However, urban activities
tend to be heavily correlated with certain functions and features of buildings, streets, and
squares. Spatial experience in urban space tends to be guided by functional and operational
factors embedded in the built environment, namely architectural programmes. These
architectural programmes are be considered and planned within an urban context, which
provides the key principle that shapes the physicality of urban space. Urban locative

interaction, therefore, should be discussed with reference to architectural programmes.

Architectural programmes are profoundly related to another factor involving spatial
experience, human traffic. Human traffic can reveal the live structure of urban space beyond
the static built environment. As digital location-aware methods enable us to demonstrate live
densities of telecommunication, we can infer temporal and spatial factors of live urban
contexts. The mapping of locative telecommunication data onto urban space yields
temporal-spatial demographics. If data visualised maps are analysed by comparing data
shifts and architectural programmes in certain spaces, one can infer the correlation between
urban activity and architectural programmes. The data maps can reveal the interaction
between the endowed architectural programmes and the actual activities of people. This can

offer detailed and significant information for locative interaction to expand spatial experience.



On the other hand, it is possible to experience a space beyond its physicality. Spatial
experience expands beyond what one perceives in a certain space using sensory organs.
Spatial experience can change within a single site as its ambience can shift depending on
the time of day; this phenomenon is interpreted by adopting the rhythm of everyday life as
put forth by Lefebvre. In addition, a persondé smemories and experiences can be reflected in
and projected upon their spatial experience. This means that spatial experience can be
accompanied by a self-customisation of a space. This tendency is explored by the gap
between the endowed architectural programmes and observed social activities in the urban
space. The gap can reveal multi-layered spatial experiences. Given these subtle aspects of
spatial experience, this research adopts F o u c a wspatiab soncept of heterotopia.
Heterotopias are reinterpreted as the space generated through occupier-centred expansions
of specific architectural programmes reflected in urban space. The notion of heterotopia
ultimately provides the theoretical position of multi-layered spatial experience, namely mirror
space and its programmatic flexibility, which lie at the core of the discourse advancing key

attributes of locative interaction.

In addition to these positions, the following discourses are specifically developed to
investigate locative interaction in urban space. Firstly, the temporal and spatial patterns of
urban activities are investigated in an attempt to grasp current urban interactions:
telecommunication data is mapped geographically. Secondly, the gap between the endowed
architectural programmes and the actual activities of people in urban space is explored to
examine the multi-layered structure of urban interaction. This is done via on-site exploration
and observation. Thirdly, the above discussions are synthesised using design to interpret
epistemic aspects of this initiative. Lastly, urban rhythms and locative virtual layers are
suggested as a concept for locative interaction in urban space where architectural

programmes become more flexible, thus spatial experience is expanded.

1.1. Thesis Outline

This thesis is composed of nine Chapters:

Theoretical positions and a framework for locative interaction in urban space will be
demonstrated in Chapter 2. The positions involve two linked philosophical themes: rhythm
analysis and heterotopias, which in this case refer to temporality and its relation to everyday
life and spatiality as it relates to the search for ideal space. Moreover, the three-
dimensionality of the production of space is applied to these theories to offer a framework for

the methodologies and discourses: the practised, the perceived and the imagined.



Chapter 3 will describe three research methodologies: data visualization, observation
and epistemic design. Data visualization will be adopted first to conduct quantitative
visualization of urban digital communication through which spatial occupancy will be
investigated. Secondly, observation will be conducted to scrutinize the relationship between
urban planning programmes and people& activities in urban space via geographical
distributions of telecommunication data. Lastly, an epistemic design project will be employed
to synthesize findings and develop discourses related to locative interaction reflecting live

urban space.

In Chapter 4, telecommunication data collection is described in detail. Retrieved data
will be statistically analyzed to find patterns. These will demonstrate how telecommunication
data represents an urban rhythm of everyday life. Additionally, the identifiable patterns of
data change in individual cell spaces are analyzed statistically, which reveals the pattern of
urban activity in respective cell areasd the implication being that urban spatial experience is

affected by temporality.

Chapter 5 demonstrates 2D and 3D visualizations, which are created by mapping the
spatial and temporal contexts of telecommunication data. The amount of mobile
communication from base stations is temporally and spatially represented by juxtaposing it
with the coordinates of urban space in order to reveal the territorialization of
telecommunication. This process demonstrates the rhythm of spatial occupancy and reveals

temporal and spatial shifts of the interaction between people and the built environment.

In Chapter 6, the correlations between actual activities and architectural programmes
will be investigated via an in-depth, on-site study of urban interactions. This observation will
be conducted using temporal trajectories generated by connecting the areas with the highest

data levels from temporally arrayed 2D maps.

Chapter 7 develops the design project to synthesize findings from the above
investigations (statistical analyses, data visualization and observation) and develops the
discourse of locative interaction in urban space. The design semiotics of this LED installation

will also be reviewed with respect to epistemological design.

In Chapter 8, urban rhythm and locative virtual layers will be demonstrated as
concepts of locative interaction in urban space. More specifically, the design factors of urban
rhythm are temporal-spatial coordinates and live data considerations. The locative virtual

layer is embodied by mirroring and layering as design factors.

Chapter 9 demonstrates two relevant projects of applicable scenarios with value

scenario, which reflect the concept of locative interaction to expand spatial experience: one



being a heterotopia finder that guides one® spatial experience (wandering, arranging
meeting points and/or browsing locative information) as an individually tailored informative
map; a second being floating galleries in London using a hypothetical plan of cell spaces
superimposed on the urban structure of the West End. An architectonically structuralised
digital presence will be generated to contain location-based, time-related, and even user-
tailored programmes that reflect architectural programmes in a physical urban space. The
urban space, therefore, obtains programmable flexibility thus enabling expansion of spatial

experience.

Chapter 10 includes concluding remarks including summary, contribution, limitations

and future work.

This research provides several contributions towards a new way of perceiving the
world where physical and virtual space are interwoven, the understanding of the interaction
between people and the built environment, and the ways of information acquisition and

communication in urban space.

1.2. Glossary

Architectural Programme: A plan of anticipated activities to be carried out in an

architectural context, which is generated by information management in architecture?.
Base Station: A signal transmitter in a telecommunication field.
Cell Space: The area covered by electronic waves of the base station

Design Epistemology: ®esign epistemology is distinct from analytic methodologies,
which is crucial to develop scientific initiatives. Compared to the analytic methodology of

science, design as epistemology relates to the synthetic methodologies of implementation&.

Design Semiotics: The semiotics of design is a study of the symbolic qualities of
man-made forms in the cognitive and social contexts of our use and the application of the

knowledge gained to objects of industrial design*

Heterotopias: Heterotopias can be reinterpreted as the space generated through

occupier-centred expansions of specific architectural programmes reflected in urban space.

Live Urban Context: This term is used to stress continuously changing human traffic

in urban space which is a key component in spatial experience.

Location: In this research, the informative positioning node of the urban context.



Locative Interaction: The direction of applicable research in ubiquitous computing. In
information and communication, location is considered as one of the more significant
contexts. Recently, location-aware technology has become important to accessing hand-on
information through a map on a mobile phone. Locative interaction in this research is the
way that people®@ communication and information acquisition is based on locative

information in the urban context. (See more in Section 2.3)

Mirror Space: This analogy was adopted by Foucault to describe heterotopias. The
image that you see in a mirror does not exist. Foucault argues that this image in a mirror is a
metaphor for utopia. It is also a heterotopia because the mirror exists as part of real objects”.

(See more in Sub-section 2.2.1)

Mode 1 and Mode 2: Gibbons (1994) used the terms Mode 1 and 2 to describe the
process of knowledge acquisition and its evolution. The old paradigm of scientific discovery
(he called it 6 Mo d e is dharacterized by the hegemony of theoretical or, at any rate,
experimental science; by an internally-driven taxonomy of disciplines; and by the autonomy
of scientists and their host institutions, t he
been being superseded by a new paradi gmwasf know
socially distributed, application-oriented, trans-disciplinary, and subject to multiple

accountabilities®.
Programmatic Flexibility: the flexibility of architectural programs in urban space.
Spatial Experience: the way that we experience space.
Spatial Occupancy: the act of using a building or a certain type of urban space.

Technological Intervention: technological involvement in order to improve the spatial

experience.

Ubiguitous Computing: dbiquitous computingd Since Mark Weiser coined the
concept of ubiquitous computing in 19917, a prescient view of the future of the silicon-based
information society, it has inspired diverse fields ranging from sociology to architectural

design.

! Danaka et. al., (2006) & framework for Spatial Interaction in Locative Mediadln: Nobert Shunell,
(eds), NIMEO6 International Conference on New Interfaces for Musical Expression, 04-04 June 2006,
Paris, France: IRCAM, 26-30

% Duerk, Donna P. (1993) Architectural programming: Information management of design, New York,
Wiley, pp.8

® Mahdjoubi, Darius (2003) Epistemology of Design, Integrated Design and Process Technology,
IDPT-2003, The Society for Design and Process Science, Printed in the United States of America,
June 2003. pp. 1-5.



* Krippendorff, Kraus and Butter, Rainhart ed. (1984) Product Semantics: exploring the symbolic

qualities of form, Innovation, vol. 3 no 2, pp. 4-9

® Foucault, Michel (1967) @®f other spacedin: Dehaene, Mitchel et.al., (eds) Heterotopia and the City:

Public Space in a Post-civil Society, London: Routledge,p13-30

® Nowotny, Helga, et al. (2003) Mode 2 Revisited: The New Production of Knowledge, Minerva 41,
p. 179

E Weiser M. (1991) The computer for the 21st century, Scientific American, 265(3): p94-104



Chapter 2
POSITIONS AND CONTEXT

The subject of locative interaction, particularly when reflecting the live urban context,
should be investigated at the intersection of time and space: spatiality is inseparable from
temporality, particularly in the live context of the built environment. Our city is not static like
city images seen in a well-presented photograph. Urban space is alive as the stage of our
everyday lives and as the realization of our desires and dreams. Urban spatial experience
occurs in the practice of everyday life in these spaces, and this results in the pursuit of an
ideal of our own adjustable space. Urban spatial experience is performed in dived time'd
which is beyond calculable time. On top of dived time§ we tend to seek our own @ther
(individually desirable) space?din real urban space. This research, therefore, adopts rhythm
analysis and heterotopias as philosophical positions regarding temporality and spatiality in
our everyday life.

The two philosophical positions provide the viewpoint regarding how to interpret urban
telecommunication data as a digital technological intervention. The statistical analyses and
visualization of telecommunication data will be conducted as dhythm analyses .6The rhythm
analysis in Section 2.1 is not a kind of scientific analysis but an attitude and an orientation of
understanding of the interrelations between space and time®. Heterotopia, as an experiential
spatiality in Section 2.2, offers a theoretical model of a final destination of this research, a
concept of locative interaction reflecting live urban space. The dual logic of mirroring one®
dreams and desires in relation to physical space and the ambiguity of spatial experience in
heterotopias will produce a specific discourse (programmatic flexibility) allowing the
expansion of spatial experience discussions via example projects. In Section 2.3, the
framework to generate a concept of locative interaction through expanding spatial
experience will be adopted from the production of space and will include experience,
perception and imagination.* These three processes explain the way we develop discourses

(by heterotopias) via methodologies (by rhythm analysis).

2.1. Rhythm as Live Context

We generally understand time as chronological time represented by hours, minutes,
and seconds. This numerical representation of time seems to provide accurate structure for
events. However, time is a human notion, which reflects our everyday life. It cannot,

therefore, be demonstrated merely by a linear and numerical method.



Time is a crucial philosophical subject with diverse viewpoints. Amongst these is that
of Henri Lefebvre who has portrayed the temporality of repetition and cycle as 6 r hyt hm
a n a | yHssinaian of temporality has been influential in contemporary academic thought. A
number of David Harvey® writings are representative examples of this. Harvey, a widely
influential geographer and social theorist, adopted Lefebvre& notion of temporality to
demonstrate the contemporary experience of space and time®. This notion of time is

primarily derived from rhythm rather than numerical time.

Contrary to chronological time, rhythm is lived time that is not simply linear but
cyclical (Lefebvre 2004)°. The temporality of rhythm reflects our biological time (heartbeat,
sleeping and hunger) and social time (working and education) in everyday life. Biological
time is increasingly conditioned by the social environment and working lives. This means
that the rhythm of our bodies tends to be increasingly subject to social time. Furthermore,
social time is connected with spatial occupancy. Most social time is enacted in certain
function-given spaces. For example, factory and office buildings are used for working time.
Therefore, the rhythm of social time can be revealed by people& spatial occupancy. This
kind of notion of time is important in perceiving the temporality of urban telecommunication
since communication is connected with the rhythm of everyday life. This research takes note
of the mechanism between time and space mediated by (people®&) occupancy. It can be
traced by telecommunication data collected from locative references (base stations).

Urban space as a stage for urban issues is comprised of everyday events that include
6rhythmé, with repetitions of day followed by n
positions in this research. Lefe bvr ed6s narrative of space and tim
indicates that space is generated and regenerated as a complex social construction
(Lefebvre 1991)’. My viewpoint throughout this thesis has been shaped by these
philosophical contemplations, which interweave space, time and communication by

demonstrating that our city space carries the attributes of media.

Lefebvrebs concept of r hy frequencyi of repetitionofnag | y r e |
action (Lefebvre 2004)%. There are two kinds of rhythms: cyclical rhythms and linear rhythms.
An example of a cyclical rhythm would be day fading into night, and night brightening into
day; a linear rhythm can be seen in the accumulation of knowledge, development of culture
and in news broadcasting®. The two rhythms can be complementary to each other. For
example, the broadcast of the local news is set by time intervals throughout the day and the
week. This means that news is being released (linear time) every morning or night (cyclical
time). In this research, telecommunication data is collected by a cyclical rhythm, 24 times

every day of the week. Additionally, telecommunication data itself is generated by a linear



rhythm. This representative figure of everyday practice will be visualized and interpreted
under the position of rhythm analysis.

2.2. Heterotopias and Spatial Experience

Once the rhythms of everyday life in urban space are revealed via telecommunication
use, we can question the meanings of these rhythms, namely the patterns of temporal and
spatial shifts of telecommunication data. Rhythms can become temporal and spatial
indicators of how people occupy urban space, a kind of representation of spatial experience.

However, spatial experience does not simply mean that we perceive a certain space
with sensory organs. Our previous memories can be reflected upon spatial experience as we
are able to experience a space beyond its physicality. This means another position to
interpret the meanings of rhythm is needed; this research adopts a spatial notion to explain
multi-layered spatial experience; thisis F o u ¢ a eaohcepbof heterotopias.

2.2.1. Mirror Space

Foucault (1967) describes heterotopias as the space where we experience
heterogeneous functions at once via reinterpreting them in an individualized way. Contrary
to the traditional viewpoint of architecture creating the physicality of the built environment,
Foucault adopts the concept of the mirror to depict his notion of heterotopia. The image that
one sees in a mirror does not exist. Foucault argues that this image in a mirror is a metaphor
for utopia. It is also a heterotopia because the mirror exists as part of a canon of real
objects™. It is a metaphor of the contradiction inherent in utopia and of the symbiotic
relationship between utopias and heterotopias due to the mirror6 s p ot epnovide aal t o
virtual world behind the surface. In Foucault& original discussion of utopias and heterotopias
int he essay 6Les Mo t(1966),ethe spadiat trope hod betesoidpias is
demonstrated by describing a range of disparate space-times in terms of a mirror, a brothel,
a vacation resort, a library or a museum. All of these share the characteristic aspect of
revealing that & am there and yet | am notd as in the reflection of a mirror. Heterotopias are
compensatory d@ther spaces @nd contesting counter-sites where both real and illusory
spatiality can coexist (Boyer 2008)™. The d@ther spacedthus has a dual logic. It is a Gpace of
contestation and reverberation, never closed nor completed but open to constant

reinterpretation and inventioné(Boyer 2008)*.



Foucault specifically articulates six kinds of heterotopias. Firstly, aé cr i si s heter ot

a separate space such as a boarding school or a hotel room where activities such as
coming-of-age or a honeymoon take place, out of sight. Secondly, 6ént er ot opi a

an institution where we place individuals whose behaviour is outside the norm (hospitals,
asylums, prisons, rest homes, and tombs). Thirdly, the heterotopia that has the power of
juxtaposing several different spaces and locations that are incompatible with each other in a
real place: the theatre alternates as a series of places that are alien to each other. Fourthly,
heterotopias are mostly connected to segments of time. They open up through what we
might define as a pure symmetry of detero-chronismsé*. Examples of this are a museum or
library, where time is accumulated constantly. Fifthly, the heterotopia of ritual or purification
is a space that is isolated and penetrable yet not freely accessible, like a public place:
examples of this include the sauna or hammam. Sixthly, heterotopia has a function in
relation to all of the remaining spaces. A heterotopia of illusion creates a space of illusion
that exposes every real space. In addition, the heterotopia of compensation creates another

real space (Leachy 1997)".

Type Space in reality

Crisis heterotopias a boarding school
a hotel room

Heterotopias of deviation hospitals, asylums, prisons, rest homes,
and tombs

The heterotopias juxtaposing a few | a theatre

different spaces and locations a garden

Segments of time a museum or library

The heterotopias of ritual or purification | a sauna

All of the remaining spaces

Table 2- 1. The principles of heterotopias
From these six characteristic heterotopic contexts, this research primarily focuses on
the third (heterotopias juxtaposing a few different spaces and locations) and the fourth (the

heterotopia of time).

The third attribute of heterotopias can provide a key concept to design locative
interaction. Real sites juxtaposing incompatible and different spaces and locations (the third
principle of heterotopias) can reveal multi-faceted spatiality in our everyday life. It hints at
what and how locative interaction should follow. This is because the built environment tends

to focus on certain functions rather than reflect spatiality derived from individual experience
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related to heterotopias. Physicality of the built environment endowed by functions or
programmes can affect (precisely guide) and at the same time limit our spatial experience. In
this respect, if we consider the third principle of heterotopias as multifaceted spatiality in
designing locative interaction, we can design more effective and efficient interaction based

on location that will provide better communication and information acquisition.

As temporality should be considered in terms of the live urban context for locative
interaction, it can be investigated through the notion of 6 h et e r wft tonpdiwhich is
connected with &lices of timed (Soja 1996)™. This explains why the temporal factor is
adopted as a key chronological calibration to trace changes of digital footprints through
visualizing telecommunication data in urban space. As in museums or libraries, two
representative examples of heterotopias of time, accumulated time within a day will be
represented by data relating to telecommunicative uses. In addition to this, the density of
data visualizations calibrated from the hourly time-layers will be analyzed to identify temporal
trajectories that will provide a way within urban practice to observe human activities in the
space of the city. Time layers will therefore provide the design intervention of an epistemic

design project and will be used to develop discourses of locative interaction.

2.2.2. Architectural Reflections
Ambiguity andProgrammaticFlexibility

It has been suggested that the notion of heterotopia may not be relevant in designing
the built environment. This is because of an ambiguity relating to heterotopias: namely, that
their meanings and functions can be altered over time (Soja 1996)*, while architectural
processes tend towards making abstract information into concrete forms and shapes
through architectonic language. This ambiguity conflicts with the @ompositional totalizationd
characteristic of architectural practice: i.e. to arrange specific architectural programmes and

then actualize their diverse tectonics in urban space.

This conflict can be interpreted as the confrontation (or gap) between the nature of
spatial experience and the static physicality of the built environment. Although the built
environment is statically located, spatial experience is dynamic and somewhat arbitrary. The
static space can be interpreted depending on an individual®& spatial experience. This is one

of the primary attributes of heterotopia.

We experience heterotopias in urban space; in particular, public space tends to
function as individual heterotopias for people. For example, vibrant and busy streets in a

commercial district become individual heterotopias when we want to shop. Small civic parks
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near workplaces become heterotopias when we need a break. The urban theme park
becomes a heterotopia when we want to enjoy family time. All these examples are related to
spatial experience beyond the physicality of urban space. This means that there can be a
gap between architectural programmes in the built environment and the actual spatial
experience. Although architectural programmes tend to guide people& activities in urban
space, an individual& spatial experience can vary. Therefore, heterotopias can be
reinterpreted as the space generated through occupier-centred expansions of specific
architectural programmes reflected in urban space. If architectural programmes become
flexible, our spatial experience can be enhanced, and urban space can provide a more user-
focussed and tailored environment. In this respect, the ambiguity of the heterotopia can be

developed to advance the idea of a programmatic flexibility6in the built environment.

Architectural Examples of Programmatic Flexibility

Programmatic flexibility can be seen in a kind of void space, such as squares or plazas
in front of cathedrals or monumental buildings. These grand anterior areas were positioned
as symbolic spaces to reveal nearby buildings distinctively and to present the dignity of the
buildings from their conception. However, as urban structure and society has changed, the
functions and meanings of these void spaces have shifted. This ¢ a nscee(\id) in
architecture facilitates shifts in their architectural programmes, in contrast to a presence,
which would be filled with buildings and settings. Figure 2-1 is an example of how an urban
void reveals programmatic flexibility in the built environment. The front courtyard of
Somerset House, London, has been used for different architectural programmes depending
on the time and situation. Marquees have been placed there for diverse exhibitions. An ice-
skating rink and fountain support seasonal event programmes. Here, programmatic flexibility
in the void of the front courtyard complements the solidity of specific programmes in the
current building, endowing it with the possibilities of expanding spatial experience beyond

the constraints of time and space.
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Figure 2- 1. Fountain'’ and Ice-skating rink'® in Somerset House, London

However, absence in architecture does not always embrace the issue of programmatic
flexibility due to the limitation of physicality. Programmatic flexibility, being beyond
physicality, has played an important part in contemporary architectural discourses. The
attempt to be free of physicality has produced architecturally imaginative scenarios in the
manner of 6 pap &twodusa ord/bluntarg Prisamerseod Architecture, Exhausted
Fugitives Led to Reception by Elia Zenghelis and Rem Koolhaas (1972) (Figure 2-2) is a
representative work of this kind of architectural scenario. This project demonstrates an
@rchitectural oasis in the behavioural sink of Londond (Kipnis 2002) *° through a
programmatic strip cutting through the centre of London. This titanic strip void between the
walls contained 11 squares offering narrative architectural programs®. The walls running
through London are metaphors of elimination as they symbolize the protection of 11 squares
including flexible (and imaginative) architectural programmes that can be removed and
reused from the old city. These protected squares represent @ mirror of architectural
mythologyd (Boyer 2008) according to a dual logic: a mirrored discourse between urban
utopia and architectural divergence. Paradoxically, this project mirrors narratives of desires
and dreams of contemporary architecture through the extreme strip plan divided by the walls.
This can be seen as a fictive scenario of programmatic flexibility to expand spatial
experience, which can enhance the interaction between people and the built environment. In
this project, architectural imagination liberates the limitation of physicality by way of

programmatic flexibility.
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Figure 2- 2. &xodus, or Voluntary Prisoners of Architecture, Ex haust ed Fugitives
Rem Koolhaas and Elia Jenghelis (1972)*

Moving on from this, we can adopt another, stronger intervention to obtain
programmatic flexibility in order to expand spatial experience beyond the limitation of
physicality. This is through technological intervention such as telecommunicative devices,
digital presence and digital communication applications that enable the expansion of the
built environment via an invisible electronic presence. This enables a programmatic flexibility,
one that is strongly connected with expanding spatial experience using communication and
information acquisition. If the attributes of this invisible electronic presence are revealed,
particularly in real time, we will be able to recognize a way to obtain more programmatic

flexibility and expand spatial experience for locative interaction.

2.3. Locative Interaction

2.3.1. A Definition of Locative Interaction

The framework for this research follows the dual logic of heterotopias. This duality

provides the concept of a mirror structure as well as programmatic flexibility; both factors are
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generated by contextual approaches. Although we experience spatiality at a certain location,
this location cannot be separated from others. The matter of locative interaction and locative
information should be interpreted with this in mind.

Location in communication and information technology can be understood as
@eographical embedding including positioning and diverse informationd(Edwardes, 2009).%?
Location-based interaction in this research means the interaction between people and
locations, including information. A different kind of information in certain locations is likely to
be linked with an urban context. Communication and information acquisition based on
location should be considered within people® spatial experience, as influenced by a live,
urban context. This is because locative communication is inevitably accompanied by
people® spatial experience. In accordance with this, locative communication and information
acquisition should be considered in an urban context related to spatial experience rather
than solely focusing on a locative position. Context in the built environment includes human
traffic and human spatial occupancy. Therefore, location in this research means the
informative positioning node of the urban context. Locative interaction is the way that we
experience space based on locative information in an urban context, which can yield high

levels of communication and information acquisition.

2.3.2. A Framework for Location Interaction

Generating the concept of locative interaction in urban space involves producing a new
digital space and the possibilities of expanding spatial experience by technological
intervention. This includes how to design the digital spatiality enhancing locative interaction
in urban space, which is the core discourse in this research. As discussed above, the
theoretical model of this digital spatiality is heterotopias reflecting the rhythm of everyday life.
The rhythm is traced using telecommunication data collected in urban space. The spatial
attribute of heterotopias (ambiguity) conveys the attribute of this digital spatiality
(programmable flexibility) for locative interaction. More precisely, this project addresses how
the physical urban space can obtain programmatic flexibility for better locative interaction

through telecommunication intervention.

This discussion begins with the current situation of interaction between people and the
built environment. It develops through the framework of the production of space suggested
by Lefebvre and readopted by Harvey (Lefebvre 1991; Harvey 1990). The production of
space has the three dimensions, namely the experienced, the perceived and the imagined,

which have dialectic relationships and demonstrate the production of space experienced in
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everyday life.?> This framework of three dimensions indicates the phases of space

production with which we should develop the digital spatiality for locative interaction (Table

2-1). Each phase of space production is discussed in detail below.

Production of space®

A.
Spatial practice
(The Practised)

B.
Representations of space
(The Perceived)

C.
Space of Representation
(The Imagined)

Imaginary landscape;

Physical New system of mapping; |Science fiction ontologies
Infrastructure Architectural discourses and space; Artistsd
sketches
. Cell spaces; i
Digital Space p _ Geography 01_‘ _ Location of _
Base stations Telecommunication Representation
Data Collection Data Visualization . _ .
Methodology Rhythm L ) Epistemic Design
analysis Statistics Observation
Geography of spatial
experience. The mechanism of

Heterotopias:
Programmatic
Flexibility

Discourses

The temporal and
spatial patterns of
telecommunication:

Altering spatial occupancy
and heterotopic attributes:
Existing programmes and
programmatic flexibility

Programmatic Flexibility
for expanding Spatial
Experience

Design Works

- 2, 3 and 4D visualized
data maps

- Data installation
-Applicable scenarios

Table 2- 2. A Framework for designing locative interaction in urban space

Spatial Practice: Cell Space(Table 21, RowA)

Firstly, spatial practice is conducted on the level of physical infrastructure such as

transport and communication-related

infrastructure and the built environment.

This

dimension encompasses the physicality of spatial experience. From a digital communicative
viewpoint, one® spatial experience can be affected by an array of electronic apparatus in the
urban space. When making a mobile phone call, one must be within a certain radius of cell
space generated by base stations (electronic wave emitters). On this level, data collection
from cell spaces and statistical analysis will both be discussed to identify the temporal and
spatial patterns of telecommunication data. These patterns can be a factor for architectural

programmes that affect spatial experience. This will provide fundamental research for
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temporal and spatial interaction between people and urban space, which is traced using

telecommunication data.

Representations of space: Representational Geographies ed@cbmmunication
(Table 21, RowB)

Secondly, on the level of {erception§ we can generate representations of space.
Examples of this level include new systems of mapping, visual presentation, new artistic and
architectural discourses and semiotics. The dimension of perception in the production of
space will provide methodologies to decode and interpret telecommunication data related to
spatial experience in this research. Three relevant methodologies positioned within rhythm
analysis include data visualization, observation and epistemic design. Data visualization is
adopted to produce geography of spatial occupancy as an indicator of spatial experience
and interaction between people and urban space. The interaction will be scrutinized in detalil
using on-site observation and will then be reinterpreted as having heterotopic attributes by
comparing given architectural programmes and actual patterns of activity in urban space.

Space of RepresentationLocative Interaction (Table 21, Row Q

Thirdly, on the level of dmagination§ we can produce the spaces of representation,
such as imaginary landscape, science fiction ontology, mythologies of space and place, and
space of desire®. In fact, this research is to suggest a production of new space where our

spatial experience can be expanded.

Visual representations of urban telecommunication space will be developed into a
concept at an imaginative level using an epistemic design project. The project will synthesize
discourses of locative interaction through inspirational images of data installation and will
provide a background of programmatic flexibility through which we can locatively interact
with urban space. The correlations between given architectural programmes and actual
patterns of activity will convey the possibilities of programmatic flexibility in urban space
through technological intervention, which comes from the ambiguity of heterotopia, will
provide a concept of locative interaction reflecting telecommunication traffic. This concept
may effect what kind of space we can perceive and experience and will be demonstrated via

applicable scenarios.

Bearing all these in mind, the following specific research questions arise:
How are the temporal and spatial patterns of urban activities traced by

telecommunication data?
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- What is the correlation between urban activity and architectural programmes on
site?
How can a design project synthesize urban rhythm and heterotopias?
- What is the concept of locative interaction that expands spatial experience and its
applicable scenarios?

2.4. Related Works

Coined in 1991, Mark Wei ser 6s concept of ? (hb pepetratihgpus c or
view for the future of a silicon-based information society) has inspired diverse fields of
inquiry, ranging from sociology to architectural design. Weiser hoped that the concept of
ubiquitous computing would allow computers to vanish into the background like writing, the
first information technology (Weiser 1991) ?’. Under this influential direction for information
technology, its applications have researched while trying to trans-discipline with diverse
fields. The ideas surrounding information communication technology bring together the
heterogeneous fields under the topic of interaction between human and computer, which are

exemplified with the name of interactive art, interaction design, new media works and so on.
2.4.1. Location Related Works

The advent of location-aware technology has been expanded to telecommunication
projects in the level of urban space. This also started to be developed by lab-based projects
such as Urban Tapestry and Wiki City. Although these were not released as a
telecommunication service programme to the general public, these commonly show highly

specific locative applications through connecting the digital environment and urban space.

Urban Tapestry has been developed by droboscis®®das a research project and an
experimental software platform for knowledge mapping and sharing (Figure 2-3). It combines
sociological approaches and cultural production, which have been developing a prototype
system for accessing and publishing location-related content digitally. In addition, it creates
sound maps of environments and journeys that can be shared remotely (Lane et.al. 2003
and Angus 2008)*.
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Figure 2- 4. Wiki City being conducted by Sensible City Lab in MIT media lab

However, urban tapestry is based primarily on communication in a community rather
than universal areas of a city although the research team argued that it can be applied to
urban space. On the other hand, the Wiki City in the image above focuses on urban space
rather than a certain specific community area (Figure 2-4). Wiki City*, which is being
conducted by Sensible City Lab at MIT, demonstrates one of the potential uses of location-
based applications. This project focuses on creating a location and time-sensitive platform
for storing and exchanging data, making it accessible to users through mobile devices, web
interfaces and physical interface objects. This communication platform enables people to

obtain location-based information in real time.

The subject of locative interaction led by creative labs has been developing via

approaches interconnecting locative information and real space. In the workshop on Mobile
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Spatial Interaction at CHI 2007, Frohlich and his colleagues categorised relevant application
projects as the belows*;

Navigation and Way finding

Adding content to physical places or objects
Accessing information attached to physical places
Mobile virtual and augmented reality

In the recent trend of locative service applications, we can search location-based
information matched with a map in mobile phone. The prevalence of revolutionary smart
mobile phone, for example, i-phone released in 2007, has brought diverse locative
applications. Touch-screens, intuitive input system, high resolution camera, ubiquitous
connectivity such as 3G and WiFi networks enable us to continuously produce and share
geospatial contents (Bilandzic and Foth, 2012)*.

Location-based applications for navigation and way finding popularly combine with
tagging and sharing individual geospatial experience (Espinoza, 2001;Lane 2003)%* 34
Social networking tends to be added on top of these applications (Nakayama et. al., 2006)**
(Figure 2-5). Specific information about restaurants and various shops can be tagged, rated,
and shared via mobile applications. Locative matchmaking programmes can organise instant

meetings in real space, which were previously enabled primarily only in virtual communities,
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Figure 2- 5. Left two images: d. ocmarkerg right two images: d.ocation Managerd d.ocmarker®s
released by Cindy Xintong in 2010 and d.ocation manager3 Oreleased by Sepia Apps in 2012 show a
type of individually customized navigation through putting marks on a map to record of spatial

experience.

20



2.4.2. Augmented reality

At present, locative information is an important and growing trend in communications.
More diverse locative applications are being released and developed, which are commonly
augmented by communicative themes, location-aware technology and maps. By adopting a
map in addition to GPS, locative applications have revolutionised our communication and

information environments.

0Ciap e

Figure 2- 6. A concept of augmented reality glasses plied in car maintenance has been developed
by BMW>®,

With the help of a GPS receiver, digital compass, and accelerometer, geospatial
communication is likely to provide us with more immediate information through augmented
reality for example. It can be created by integrating virtual objects into 3D real time
environments, as a variation of the virtual environment. The different applications for
augmented reality have been investigated in at least six areas: medical visualisation,
maintenance and repair, annotation, robot path planning, entertainment, and military aircraft
navigation and targeting (Azuma, 1997)%, each of which focus on enhancing specific
performances. This trend in applications can be extended to design and architecture. If
augmented reality technologies are applied to architectural space this can affect the
perception of space and is called Gpatialityd (Korgh 2000).*° Spatial experience does not
solely depend on a few specific criteria, but also on ambience. Augmented reality can
change the feel of certain architectural spaces; in fact, we tend to obtain information while
experiencing space. As well as specific functionalities that relate to information acquisition
and communication, augmented reality can be used to create an aesthetic atmosphere.
Adapting augmented reality to architectural space can provide a new way to experience

space beyond the purely physical. Furthermore, if it is applied to urban space, our spatial
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experience can be extended, so transforming information acquisition and communication in

urban space.

A number of projects in CASA (Centre of Advanced Spatial Analysis)** demonstrate a
productive future for geospatial communication in urban planning using augmented reality.
Mobile Augmented Reality Navigation Systems for Pedestrians, developed by Sung-Hyun
Jang, deliver hand-held accessibility maps of specific visual information related to urban
infrastructure (Figure 2-7). It introduces augmented reality and uses it to show the various
infrastructures that are imbedded in buildings or buried underground. Infrastructure
maintenance workers, for example, can easily get access to these infrastructures*.

o
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Figure 2-7. Mobile Augmented Reality Navigation System for Pedestrians by Sung-Hyun Jang
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Figure 2-8. Audi project (2011), BIG architects: Based on research into inefficiency of land use as car
use increases, this road-free system was proposed43. Blue arrows in a media floor indicate where
cars can go; brown circles show the safe areas for people.

Figure 2-7 shows an urban scenario using a road-free system created by BIG, a group
of Danish architects. This scenario demonstrates the possibility for information acquisition
and communication in urban space: the blue arrows indicate where cars can go, while the
brown circles show the safe areas for people. Without the use of roads, pedestrians and
cars can safely negotiate urban space if the direction in which they both move is known in
advance via graphically represented information. We do not need to allocate more land to
roads as car use increases if we can use the land more efficiently. Although this project does
not mention the adoption of augmented reality, this urban scenario can be more easily

understood using augmented reality without the construction of additional facilities.

If we adopt augmented reality in urban space, we can experience multiple spaces at
once. Also, the spaces generated in augmented reality should be considered within the
context of physical space, particularly in the urban environment. In fact, we already
experience dual spatiality in the built environment, through physical space and the digital
presence provided by maps on our mobile phones. Our spatial experiences traverse
physical reality, virtual reality, and mixed r e
spaced has Dbrought di verse new soci al interact
referred to as o6net | o06;abridohgndde Sumae208)*trza e Si |l va

Unlike the virtual space represented on personal computer screens, maps
(represented on a mobile phone) of locative service programmes express the physicality of

our built environment. Most of locative applications related to urban space tend to overlook
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or less importantly to deal with this fact. Although the physical attribute of the built
environment is important in our activity, the current locative works tend to incline to a virtual
ground updated by a new technology. However, as the role of the built environment in
communication technologies becomes ever more significant, these locative applications
become more relevant. Although, as mentioned above, we can experience dual spatiality in
the physical environment through mobile devices and digital connectivity, a key component
of spatial experience comes from space programmes that are embedded in the built
environment, which can guide our activities in urban space. Thus, we will see the correlation
between urban activity and architectural programmes through urban activity patterns that
can be traced by telecommunication data. This investigation will see programmable flexibility
reflecting urban rhythms and heterotopias, which can ultimately expand our spatial

experience for new forms of communication and information acquisition.

2.5. Summary

Rhythm analysis and heterotopias are adopted as philosophical positions and offer a
theoretical model connected with spatial experience beyond physical urban space. The
notion of heterotopias (mirror and ambiguity), in particular, indicates the flexibility of spatial
experience in specifically programmed urban spaces. This produces the articulation of sub-
guestions in this research that will provide part of the framework of this project with
reference to three dimensions of the production of space: experience, perception, and

imagination.

Also, locative-interaction-related works tend to be in four categories (navigation and
way finding, adding content to physical places or objects, accessing information attached to
physical places, and mobile virtual and augmented reality). Recent works on locative
interaction, particularly in urban space, focus on how we can interweave physical and virtual
space. Augmented reality is adopted as a tool to actualise this in urban space, which is
expected to bring about further innovations in urban communication and information

acquisition.

Fundamentally, the matter of spatial experience is related to what kinds of space
programmes are provided by the built environment. However, there is a gap (ambiguity)
between given programs and actual activities. Actual activities can be traced through the
interpretation of spatial occupancy, which reveals the interaction between people and urban
space when it is temporally presented. One should investigate the gap by analyzing a

rhythmical traffic map. Also, a conceptual terrain (such as digital heterotopias) emerges by
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representing rhythmical traffic maps as a data installation. This will be further developed into

a concept of locative interaction to expand spatial experience.

Bearing all these in mind, the following research questions arise:
How are the patterns of urban activities traced by telecommunication data?
What is the correlation between urban activity and architectural programmes on site?

How can programmable flexibility be represented reflecting urban rhythm and

heterotopias?

What is the concept of locative interaction that expands spatial experience and its

applicable scenarios?

The above research questions will be investigated in the following chapters, according

to the diagram in the next page (Figure 2-7).
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Figure 2- 9. The flow and framework of research

This term is adopted from d&Rhythmanalysiséby Lefebvre: Lefebvre, Henry (2004) Rhythmanalysis,
London: Continuum, pp.xi.
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