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Abstract

Which are the underlying rules that govern urban growth and the structure
of the street network? Which are the distinctive characteristics that define
highways and the differentiation of the various street patterns? How can we
combine the above information and incorporate them in a computer aided urban
simulation in order to successfully model a virtual city in which people will be able
to successfully orientate and navigate?

This research aims to address and investigate the above issues and
proposes the development of a parametrically adjustable computer program in
order to conduct navigational and way-finding experiments. Virtual Urbanity is a
simulation engine which is capable of procedurally generating a vast and diverse
variety of virtual 3D urban configurations. It uses an operational grammar which
consists of a local generative process which is based on a Lindenmayer system,
and a prescriptive set of global parametric rules. This combination defines the
topology, the geometry, the width, the length, the density and the spatial
significance of the streets, ultimately setting an effective street hierarchy.

The program engages in the methodological exploration of existing and
theoretical urban configurations and the analysis of the human perception about
the structure of the built environment, and builds towards a working algorithm
(rule-set) for the on the fly generation of city structures in the next generation
video games. In accordance, a trial experiment regarding the mental correlations
of the roads’ width and their hierarchical significance and function within the

street network was conducted and its findings were discussed.

Keywords: virtual city, urban growth, parametric, generative, procedural,
simulation, L-systems, navigation, way-finding, cognition, legibility, hierarchy,

patterns, road width

Wordcount: 10,117



Contents

ABSTRACT

CONTENTS

LIST OF FIGURES AND TABLES
ACKNOWLEDGEMENTS

1 INTRODUCTION

2  AIMS AND OBJECTIVES

3  RELATED WORK

4 THEORETICAL FRAMEWORK

41 Urban elements
4.2 Basic guidelines

5 THEPROGRAM

5.1 Structure of the code

5.2 Key elements

5.2.1 The vector class

522 Constructional classes
523 The Junction class
524 Local and Global Rules
525 The dynamic Arraylists
53 A complete loop

54 Program limitations

6 THE EXPERIMENT

6.1 Setup
6.2 Rulesets
6.3 Testing environments

7  FINDINGS AND DISCUSSION

71 Route strategies
7.2 Reported obstacles
73 Statistical evaluation

8 CONCLUSIONS AND FUTURE DEVELOPMENT

BIBLIOGRAPHY

1"

14



Virtual Urbanity: A parametric tool

Contents

APPENDIX A: NEXT GENERATION VIDEO GAMES

APPENDIX B: ADDITIONAL RULESETS

APPENDIX C: SAMPLE SURVEY QUESTIONNAIRE

APPENDIX D: TABLES OF DATA

APPENDIX E: PARTICIPANTS” MAPS AND ROUTES

APPENDIX F: SURVEY QUESTIONNAIRES

60

62

63

65

3

97



List of Figures and Tables

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Figure 30:
Figure 31:
Figure 32:

Urban growth using the RG ruleset, top view
Starting screen

3D view of a cross junction

3D view of the organic city centre

Dead-end

A wide straight road

High-rise buildings

Alley

Empty lot / people

Meeting point of two wide roads

Fork junction

Low density area

Lower density area

Rural area

Close up top view with buildings

Alternative render option

Close up top view without buildings and recorded route
Junction matrix

Junction types

Linking routine

Simplified diagram of a complete loop
Sample of an RV environment

The introRG and the introRV environments
The night effect of the ~F environments

The alternative fog effect

Red revolving spheres at the edges of the cities
Optional informative top bar

Coverage Chart, all environments

Average preferences in the wide and narrow networks
chart, all environments

Task completion chart, all environments
IntroRG ~ Distribution chart of street usage
IntroRV — Distribution chart of street usage

20
21
21
21
21
22
22
22
22
22
22
23
23
23
23
23
25
27
27
30
32
36
37
38
38
39
39
41

41
42
43
43



Virtual Urbanity: A parametric tool 7
List of Figures and Tables

Figure 33: RG ~ Distribution chart of street usage 44
Figure 34: RV = Distribution chart of street usage 44
Figure 35: RGF ~ Distribution chart of street usage 44
Figure 36: RVF — Distribution chart of street usage 45

Figure 37: Bivariate Fit of ordered / chaotic by rational / irrational,

taking into account all rankings 52
Figure 38: Bivariate Fit of ordered / chaotic by clearly

structured / confusing, taking into account all rankings 52
Figure 39: Bivariate Fit of familiar / unfamiliar by rational / irrational,

taking into account all rankings 53
Figure 40: Bivariate Fit of rational / irrational by clearly

structured / confusing, taking into account all rankings 93
Figure 41: Bivariate Fit of regular / irregular by familiar / unfamiliar,

taking into account all rankings 53
Figure 42: Bivariate Fit of repetitive / alternating by

interesting / monotonous, taking into account all rankings 53
Figure 43: Panoramic view of a virtual city 95
Figure 44: Additional ruleset: Organic centre, free form wide roads, dense

gridiron narrow street network 62
Figure 45: Additional ruleset: Organic centre, straight wide roads,

dense gridiron narrow street network 62
Figure 46: Additional ruleset: Organic centre, free form wide roads,

tree form narrow street network 62
Figure 47: Additional ruleset: Organic centre, straight wide roads,

free form narrow street network 62
Figure 48: Additional ruleset: Unrestricted growth only with

the linking routine as a global rule 62
Figure 49: Correlations between qualitative fields 69
Figure 50: FitY by X method between all qualitative fields 7
Figure 51-146: Participants individual maps in all environments 73-97
Table 1: Total ranking scores, all environments 49
Table 2: Male —~ Female comparison, IntroRG, IntroRV, RG environments 50

Table 3: Male —~ Female comparison, RV, RGF, RVF environments o1



Virtual Urbanity: A parametric tool
List of Figures and Tables

Table 4:

Table 5:

Table 6:

Table 7:

Table 8:

Table 9:

Table 10:
Table 11:

Table 12:

Table 13:

Table 14:

Table 15

IntroRG environment Ranking scores and movement statistics,

all environments

IntroRV environment Ranking scores and movement statistics,

all environments

RG environment Ranking scores and movement statistics, all
environments

RV environment Ranking scores and movement statistics, all
environments

RGF environment Ranking scores and movement statistics, all
environments

RVF environment Ranking scores and movement statistics, all

environments

Total Ranking scores and movement statistics, all environments

Clustering according to number of changes between

the wide and narrow network

Total male ranking scores and movement statistics, all
environments

Total female ranking scores and movement statistics, all
environments

Clustering according to success of completion

Correlation between participants according to their ranking

65

65

66

66

67

67
68

68

70

70

70
72



Virtual Urbanity: A parametric tool 9

Acknowledgements

My deepest gratitude goes to my supervisors, Professor Alan Penn and
Magda Mavridou, for their genuine enthusiasm and invaluable guidance, without
which this research would have never progressed so far.

Gratitude should also be expressed to Alasdair Turner, Director of the
course, for teaching me how to script and for his meticulous support during the
first stages of the project.

| also wish to thank Sean Hanna for the inspirational discussions and
insightful remarks, which helped me organise my thoughts, Chiron Mottram for
his technical support and his enthusiasm to help me upgrade the program, and
Ava gen. Fatah for her sensitive support throughout the year.

| would also like to express my appreciation to Dr Ruth Conroy for her
advice and her indispensable comments.

Special thanks go to Alexandros Tsolakis for his persistent encouragement
and fruitful criticism throughout the project.

Last but not least, | would like to thank all the people that kindly
participated in the admittedly lengthy experiment.



Virtual Urbanity: A parametric tool 10

To my beloved family



“Research should address the navigation of Virtual Environments per seas well as
the transfer of spatial knowledge learned in Virtual Environments to the real
world.” (Ruddle, P. Et al. 1998)

1 Introduction

For many years the problem of understanding the multi-dimensional
nature of the built form troubled theorists, architects and urban planners.
Architectural design, ranging from crafting individual buildings to planning whole
cities, requires good knowledge of the properties and the interrelationships
between the different possible configurations of the built form in order to be
successful. The same difficulties are encountered when designing virtual
equivalents of the real world, particularly in the game industry, when the task
involves the crafting of a large scale virtual environment. Whether it is a realistic
urban setting or an abstract imaginary environment, released from constrains of
the physical world', the same type of questions arise (Darken et al., 1999; Dalton,
2005).

When we design a space, whether physical or virtual, we literately
augment the space by commissioning a function. In order to be functional, space
first needs to be informative of its intended function. Its assigned characteristics
and configuration need to provide the necessary feedback that will make it easily
comprehendible by its users as their misinterpretation may have dramatic effects
in its efficiency. Kevin Lynch first described this critical spatial property with the
term legibility. In his book “The Image of the City” Lynch defines legibility as “...the
ease with which its parts may be recognized and can be organised into a coherent
pattern” (Lynch, 1960). Since then, numerous studies have focused on researching
on this spatial property and the way individual spatial elements affect the human
perception of the built environment and direct different patterns of movement.

Most of these studies so far performed experiments in the real world. However,

! Charitos, in (Charitos, 1997), stretches the fact that since Virtual Environments are not bound to the natural
restrictions put by the physical world, they should be exploring new methods of composing form.
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the idea that these experiments could be carried out in a virtual environment gains
approval among the scientific community.

Indeed, there is evidence that navigational and way-finding? experiments
which were hitherto done in the real world could take place in an immersive
virtual environment given their correct setup. Ruddle, in (Ruddle et al., 1997 and
1998), suggests that the development of virtual environments could contribute to a
better understanding of real environments. Conroy, in (Conroy, 2001), echoes the
above statement, by implying that navigational behavior in virtual environments
could be considered analogous to navigational behavior in real environments, as it
presents similar patterns of movement. Additional evidence on that matter could
be extracted from the work of Haq (Haq, 2005). Not only it is easier to isolate the
spatial attribute under investigation by accordingly setting up the layout of the test
environment, but furthermore, this method allows easier and faster automated
feedback by accurately collecting data regarding individual micro-scale decisions
and analysing them directly using computational data analysis routines (Conroy,
2001). The above findings indicate the need of a specialised and highly controllable
multipurpose piece of software which will assist in the execution of different
experiments. This thesis draws on this need and tries to address the following

related issues:

e Which should be the adopted strategy for crafting a program
capable of producing virtual environments that can be
parametrically customized to fit the demands of certain navigational

experiments?

e In what ways is it possible to implement certain spatial
characteristics in creating virtual yet realistic simulations of urban
environments in this program? Which are the basic prerequisites
that need to be included and how much abstraction is it possible to

have?

2The term is coined to Lynch. (Lynch, 1960).
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e Which would be the most effective method for addressing and
testing the rules which govern these characteristics in respect to

their role in creating identifiable patterns of urban schemes?

e Which are the emerging correlations between different urban
elements and their certain spatial attributes, and semantically how
strong are they? In result, how drastic is the distortion of these

correlations, and how do people respond to it?

The thesis is structured in seven sections. The first section addresses the
initial aims and objectives set for the development of the program and then
outlines the strategic concept that was employed in achieving them. The second
section briefly reviews related previous work on virtual simulations of city
structures and exhibits the differences in their approach, function and usage. The
third section reports on the theoretical framework which defined the thesis
approach. Specifically, it illustrates different theories on urban growth and how
these are evaluated in order to establish the basic guidelines for the construction
of the program. Section four refers to the resulting program. In particular, it
displays the structure of the code, highlighting its internal key elements.
Following, is a description of a complete loop and the presentation of the
programs limitations. In section five the experiment that was carried out in order
to test the program is portrayed, while section six analyses the gathered data and
discusses the findings. Lastly, section seven comments on the conclusions
extracted during the realisation of this project, and projects ideas for its future
development.



2 Aims and Objectives

This thesis builds on the challenging direction of the study of the built
environment, and specifically proposes the development of a corresponding
program for the analysis of the properties of cities, in respect to the emergent
patterns of movement they stimulate. The program should enable the setup and
execution of different navigational and configurational experiments, by its ability to
generate a vast and diverse variety of virtual 3D urban configurations in which the
user would be able to navigate freely. The project’'s specifications are both
functional/practical, in respect to the program’s key features, and theoretical, in
respect to the constructional logic of the generated environment. These
requirements, along with the strategies that were adapted in order to meet them,
are discussed during the analysis of the code’s structure below.

The key characteristic that guarantees both the program’s functionality and
efficiency is the real time generation of urban configurations simply by changing
the parameters of the initial setup according to individual goals. Thus, the
productive logic of the program is based on setting constructional rules instead of
conventionally outlining every detail of the hitherto sought environment. The
generative rules contain only a limited amount of information (compared to the
amount of data needed to specifically describe every detail of the final product),
which makes them easily adjustable, ensuring that different experiments could be
easily carried out. Furthermore, the adoption of such advantageous strategy sets a
genotype-phenotype relationship between the realisation methods and the final
product. Each set of the generative rules functions as a generic constructional
guideline and leads to a resulting environment which could be regarded as a
single version of all possible configurations that share the same topological
characteristics and differ nonetheless in their particular geometrical form. From a
phenotypical point of view, this attribute renders a dynamic design process which
eventually provides a great variety of similar yet different environments. On a
genotypical level, the productive diversity expands even more and the design
adaptability becomes even greater, since a minor change the synthetic rules

results in the emergence of a radically different output.



3 Related Work

There are a great number of interrelated research projects in the extended
field of computer aided urban simulations. These either focus on simulating 2D
urban growth on a land planning level, or concentrate in modeling 3D virtual cities.
Most of the latter projects aim at the construction of virtual equivalents of existing
real environments. It is obvious that the manual design of these large scale
environments would require a huge amount of time and effort, making the whole
venture practically impossible. Hence, these projects use automated or semi-
automated procedural methods that depend on the utilisation of digital databases.

Specifically, the most common procedures include the use of 2D or 3D GIS
data (Coelho et al., 2005), elevation and building footprint data extracted from 2D
plans (Laycock and Day, 2003), and photogrammetric or laser-scanner (LIDAR)
methods on aerial photographs (Brenner, Haala and Fritsch, 2000; Zhang et al.,
2003, Deng et al., 2005). However, these projects are not considered purely
generative since they don’'t generate new spatial relations, but rather reproduce
existing ones, by rendering 2D data into 3D forms.

There are projects that advance towards a more generative approach and
produce completely fictitious environments from scratch. Greuter, in (Greuter et
al., 2003), proposes a system that bases its function on the combination of preset
floor plans and real time interactive generation. This system is using the user’s
behavior to inform an “on demand” bottom-up generative process, and does not
focus on the creation of an environment infused with actual urban properties, but
rather reproduces a simple pattern.

Lastly there are hybrid projects which are able to reconstruct the patterns
of existing cities, or alternatively generate completely new ones (Parish and
Muller, 2001; Sun et al., 2002; Gonzaga da Silveira and Musse, 2006). These
projects have a better global understanding of urban dynamics and employ global
rules in order to simulate them to a higher or lower degree. The first two
concentrate on the creation of a hierarchical street network, while Parish and
Muller’s City Engine further deepens incorporating advanced methods for dividing

blocks into lots, assembling volumes for the creation of the buildings. and
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classifying by assigning the type, the maximum height and the architectural style
of them. The last project has a more dynamic approach and proposes a generic
framework for the initial generation of urban structures and the continuous update
of their status by relating the generative process with the influential semantic
forces of the activities of interactive virtual avatars.

From the urban growth point of view, most studies that research city
development, utilise Cellular Automata generative methods (Yeh and Li, 2002),
multi-agent systems (Lechner et al., 2006) or the combination of both (Torrens and
Benenson, 2005). These studies engage in an in depth analysis of pre-
manufactured models of cities (usually in 2D) and report on their potential
development by examining local and global statistical data, planning regulations
and geomorphic particularities.



4 Theoretical framework

During the construction the program, a thorough study was performed so
as to discover the most important factors that affect city growth and are
responsible for the different identifiable spatial patterns that they display. The
theoretical framework which is presented in this chapter provided the basic
guidelines for the determination of the elements that should be included in
crafting the virtual environment and established the rules according to which the

virtual environment was to be built.

4.1 Urban elements

Cities are considered to be among the most complicated artificial
structures because their form and function reflects several stages in their
development. They are continuously reshaped by several interrelated forces,
among which economic, cultural and social, and they present great diversity in
every aspect and every scale. The study of the inner workings of this multilayered
network of overlapping forces sets a challenging research area which requires
methodological study. Unsurprisingly, there is an extended literature concerning
urban growth and the formation of cities and in an attempt to find a substantial
and specialised vocabulary to describe common urban elements and patterns, the
origins of their formation, and their evolution through time, one may find different
and many times contradicting doctrines.

Christopher Alexander in his work “A Pattern Language” lists 253 patterns
which constitute a “language for building and planning” (Alexander, 1977, p.ix).
This approach is echoed in the movement of the New Urbanism, in its declaration
of its principles for interpreting and designing cities®. Yet, the socio-spatial
expression of the humans’ fundamental need for symbiosis is, throughout history

(regardless its status, from the primitive settlement, to the early village, to the

3 For more information visit: www.newurbanism.org
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medieval town and finally to the contemporary city or even the metropolis®), so
complex in nature and context that there are “obvious objections to the idea that
urban forms evolve according to general laws™ (Hillier, 1996, p.262). Moreover,
Hanson particularises by saying that “descriptive typologies are generally
speaking too simple to be useful [...] or to detailed as to be idiosyncratic” (Hanson,
1989, p.81).

However, “determinants™ which influence the development of the early
rural and later urban shelters do exist, and may be identified in the special
topographical and climatological features of the land, the resources on
construction materials and the hitherto technological advances in constructional
methods, the need for mobility, and economic, political, religious and defensive
factors, to name a few among many others (A.E.J. Morris, 1972). Although the
analytical method of Morris provides a great variety of urban form determinants,
and besides the fact that in a lower level of analysis, it is the complex, yet
fundamental, socio-spatial nature of our existence and our environment which
also determines and shapes our cities (Hillier and Hanson, 1984), in an urban
simulation one may naturally expect the reduction of the encoded elements that
will be included, both in the procedure of the realisation of the model and the end
product itself. The reproduction of reality in its whole is both unfeasible and
impractical. Therefore, in the simulation of a city there is a certain degree of
abstraction in the way elements are represented and associated. Lynch identified
five distinctive elements that compose the city: paths (linear movement channels
such as streets, trails, and sidewalks), edges (linear elements such as walls and
shores), districts (identifiable city sectors with common features), nodes (strategic
points of concentration) and landmarks (physical objects used for reference)
(Lynch, 1960). Thus, in the Virtual Urbanity program, the city’s is reduced to
encompass the structure of an elementary street network and the general
characteristics of its buildings. The differentiation of the generated results is to be
found on these basic subsystems of cities, and their classification is done

according to these.

“ Metropolitan areas are, according to Jane Jacobs, “central cities, together with their suburbs and dependent
towns” (Jacobs, 1961, p.218)
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4.2 Basic guidelines

The basic guideline that the program affiliates for the generation of the
urban environment lay on a bottom-up junction-based construction of the street
network. The program presumes neither that building volumes are primarily built
with the streets forming from the leftover free space between the buildings’ blocks
(@ free-form attribute found in old parts of contemporary cities and early,
underdeveloped settlements (Hillier, 1984, p. 59)), nor that main circulation axes
are put down prior to building according to an urban design plan (more common
in more developed cities (Hiorns, 1956, p. 207)) in an authoritarian manner. The
hybrid generative concept in use rather lies on a combinational tactic, since both
the building volumes and the part of the road in front of their entrance constitute
the elementary structural unit.

There are certain rules that govern the emergent order of the environment
as the junctions are placed down on the white canvas. Despite the fact that the rule
pool is broad and deep, the ruleset (RG) which was used as a reference roughly
recreates the urban patterns that emerged from the naturally developed European
cities. Berry, in (Berry, 1973, p.116), underlines that “the physical skeleton of the
European city was seldom the expression of economic forces played out on a
rectangular grid, as it had been in most of North America”. Indeed, the patterns
which were inherited by the medieval origins of most modern European cities are
by Morris’ standards “organic”, since they “evolved without preconceived planned
intervention” (Morris, 1972, p.10). These are complex, irregular, dense and many
times chaotic urban clusters consisting of streets that usually don’t have a
constant width and in some cases don't necessarily lead somewhere,
demonstrating a tree structure (i.e. are dead-ends). Thus, the active ruleset
initially generates an organic center of a given predefined radius, which
approximates the medieval past of the city in progress (figure 1).

Wider roads in the form of avenues were introduced much later in the
Baroque era (Mumford, 1961, p.367). This was directed by a technological upgrade
on the wheeled carts and wagons which became widely used, requiring more
space for movement. The avenues start to have increased economic value once
the rich upper class moves towards the wide avenues (Mumford, 1961, p.370).
These patterns are echoed in the program by the construction of a network of wide

roads. The wide roads following the high value concept allow high-rise buildings
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to be erected within a certain range from the city’s old centre, reflecting the
preserving policy for the old city centres in the last decades. Furthermore, it was
taken as granted that towards the distant edges of the cities, site values naturally

drop, therefore high-rise buildings were restricted. The emerging wide road

Figure 1: Urban growth using the RG ruleset, top view. An organic centre is first generated. The
network of the wide roads grows rapidly to form a complete network, while the narrower
streets have slower development.

shapes and sizes, which resemble different urban sectors or neighbourhoods. The
wide roads, which are limited to a certain maximum number, function as
highways®. Each branch of them roughly retains its starting direction by allowing a
maximum of 90 or -90 degree overall angularity, mainly prohibiting a U-turn.
Therewithal, certain types of junctions were excluded from use in wide roads as
these would force rapid changes in the direction of the road (ex. 90° turns).

Some of the wide roads lead directly to the outer edges of the city,
hypothetically extending old medieval gateways (Berry, 1973, p.116). It is natural
for transportation axes, which serve as trade interconnections between cities, to
generate constructional activity on the surrounding areas. This is evident

regardless the nature of the axis. Railways many times act as a baseline on which

¥ The term Highway derived from the geometrical features of the Roman roads which were both direct
(straight lines) and constructed on embankments for water drainage and supervision of the surrounding area
(Flaherty, C.A.0"., 1967, p.4)
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a structure of perpendiculars and parallels produce a regular grid is erected
(Appleton, 1968, p.113). This is also featured in the program by the dominant
presence of the wide roads, which expand much faster than the narrower streets
and sometimes even penetrate in the pre-existent network. The arteriality of the
wide road network, that is the contiguous connection of all ‘top tier’ elements
(Marshall, 2005, p.61), is ensured by the wide roads that are not radial, which
complete the network by linking with the formers, while shaping what Hillier
depicted as a natural urban element, and described it using the term “deformed
wheel” (Hillier, 1996, p.285). The network of the narrower streets, which expands
due time, follows its own generative rules, embraces more diversity in the
junction types it contains and is denser on the whole (Hall, 1970, p.131). The
patterns it produces either follow a strict logic, forming gridiron structures or
acquire a more relaxed development, forming more organic structures and adding
to the overall complexity of the system.

In general, the density of the buildings starts to decrease gradually, as one

moves out of the city, with sparser building units and much more empty lots, until

the point at which the environment is considered to be rural (figures 12-14).

Read from file Generate City

Figure 2: Starting screen. Figure 3: 3D view of a cross junction in the
city centre.

Figure 4: 3D view of the organic city centre. Figure 5: Dead-end.
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Figure 6: A wide straight road. Figure 7: High-rise buildings.

Figure 8: A paved alley between a building Figure 9: An empty lot found on a wide
and a wall, which isn’t part of the street road. Figures of people randomly placed
network. help in the estimation of the scale.

Figure 10: Two wide roads meet. Figure 11: A “fork” junction.
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Figure 12: Low density. Figure 13: Lower density.

Figure 14: Rural environment. Figure 15: Close up top view with two main
roads of different width meeting.

Figure 16: Alternately the textured buildings may be replaced by neutral volumes of the same
height with the indication of the floors.



5 The program

In this chapter the code of the final program, Virtual Urbanity, is presented. Its
development required the encoding of the aforementioned constructional norms
into computational routines. The thorough demonstration of its operation includes
the demonstration of the code’s structure, its essential elements, and its

limitations, highlighting the most influential formulas that were employed.

5.1 Structure of the code

The program has two operational modes (figure 2), the generative mode,
where a new city is created according to preset parameters defined by the
designer, and the read mode, in which the program reads from a file in order to
reconstruct an already saved environment. In the generative mode, the code is
organised in two independent and sequential computational cycles, the generative
one and the executional one. The introduction of two separate cycles was directed
by the enormous amount of processing power needed for the generation of the
environments. The former cycle is where all the generation of the environment
takes place and it is further divided into smaller computational routines which,
apart from the generation, are in charge of different tasks, such as several checks
concerning the adjustment and the fine-tuning of the overall result. The latter
cycle renders the resulting environment of the first cycle, enables and records
user navigation, and at the same time collects statistical data regarding his/her
movement. Finally it saves all the gathered information of the session, including
data for the reconstruction of the generated map in a 3 log files, so they are usable
in the read mode of the program. This cycle is also available in the read mode with
some alternations regarding the alternative loading and rendering of an already
saved path from a previous session, instead of recording a new one. All
navigational features are available in the read mode, along with different viewport
presets which allow the close inspection and the visual analysis of the generated

map and the corresponding saved route (figure 17).
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Figure 17: Close up top view without the interference of buildings for the uninterrupted view of
the recorded route. The longer the user stays still, the bigger the radius of the circle at his/her
position. From that feature, the number of pauses and their duration may be retrieved. The
particular close up is from a part of the organic centre, hence the increased complexity.

5.2 Key elements

The code is structured around five key elements: the use of a vector class
as a supportive unit; a set of interdependent constructional classes amongst which
is the Junction class, which is conceived as the basic syntactical unit of the urban
environment; the use of a local generative routine, substantiated by an extended
L-system based Scene graph: the use of an adjustable set of parametric global
rules which monitor and prescribe the overall process, and, lastly, the use of two
Java based dynamic Arraylists as an organisational log feature which keeps a
record of the results of the whole generation and further informs the generative
process. Each element has its own discrete significance for the realisation of the
project, as they were adapted in order to serve as the solution to specific
organisational and functional matters, and together they constitute the operational

core of the program.
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5.2.1 The vector class

Vectors (“vec’) are created at the lower level of the code’s structure and, as
described above, are widely used either as an end-product (in the case of the
walker), or as underlying discrete entities that support and determine the behavior
of higher level elements ~ in this case junctions, polygons and buildings. Each
class’s visual layout is in fact the phenotypic geometry of a carefully positioned
static vector, whose metric relations to parent classes are pre-calculated and

determined according to assigned dependencies.

5.2.2 Constructional classes

Three major classes are created, which ground their operation on the
vector class and their status on interdependencies between them. The
cornerstone of the program is the Junction class, which comprises all the basic
constructional elements for the materialisation of the urban environment. The Poly
class and the Building class are subclasses which contribute in the visualisation of
the resulting environment by shaping the junctions and determining the type and
the position of the buildings or empty lots on them respectively. A fourth class,
euphemistically named “Johnny class’, is also based on a set of moving vectors,

and is used to create and drive the user-controlled walker.

5.2.3 The Junction class

As mentioned above, the Junction class is the implementation of the basic
conceptual guideline for the construction of the urban environment, which is the
generation of the street network. Within the junction class a number of
characteristics are parametrically defined for every instance of it. Specifically, its
type, position, orientation, width, and for certain types its rotation angle and the
width of its vertical extensions. In order to build any of the junctions, a junction
matrix needs to be established. The matrix, which is centered on point (JposX.

JposY®, is a wireframe model that functions as the generic plan for the realisation

® JposX and JposY are the integers that indicate the position of the junction
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of every possible junction type that needs to be constructed. It consists of 32 co-
planar “vec’ points, packed into 4 groups of 8, concentrically stacked into 3 stacks.
These vec points are in fact guides for the correct positioning of the junction’s
images in 3D space (figure 18).

Figure 18:
The Junction matrix.

Several different sketches of the junction matrix where tested before
settling on the prevailing one. The approved matrix is the optimal one that allows
the greatest number of constructible junction types by combining different image
positions, without being itself too complicated. In the latest version of the program,
the eight most common junction types where constructed. Taking into account the
project’'s time restrictions, it was judged that their random combination was
enough to produce an acceptable simulation of a close to real life built
environment, even though it is clear that there are numerous additional
constructible junction types, whose import would enhance the whole experience.

Each junction has one entrance and one to three exits according to its type.

Straight Curved 90° Left / Right T junction

Cross Fork T Right T Left

Figure 19: The eight Junction types.
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5.2.4 Local and Global Rules

The generative routine, according to which the city is assembled, consists
of both local and global rules. The local rules, being responsible for the generation
of the junctions at the lowest level of the routine and part of the junction class, are
applied first. They propose a set of parameters for the new junctions, which are
later evaluated by the global rules. The latter come in two types: They are either
applied in a restrictive manner during the generation process, forcing each time a
modification on the local result, so that it best serves the global goals; or they have
a promotional authority over the whole generative process, controlling the
sequence of events in the general routine and specifying each time which roads
are favored over others.

In the process of allocating a way according to which junctions would be
generated and related to each other in a local scale, the solution of an L-System’
based Scene graph was chosen. Quoting from (Parish and Muller, 2001) an L-
System is “a parallel string rewriting mechanism based on a set of production
rules. Each string consists of a number of different modules which are interpreted
as commands. The parameters for these commands are stored within the
modules”. In this case,

This mechanism was introduced in the “Breed()’ function of the Junction
class and is called each time new geometry needs to be drawn. When called, the
function creates and calculates a set of new junctions, which are cited as
“children”, and are placed at the exits of the parent junction. In order to simplify
each computational step, the L-system was appointed a depth of one, which
means that each parent junction breeds only one generation of children junctions.
Moreover, the Breed() function of each instance may be called only once,
restricting each parent junction from creating more than one set of children
junctions. The use of a Scene graph extends the functionality of the L-System and
allows the introduction of variety in the class instances. Each junction is of a
certain type, which is indicated by the integer “num’”, and determines the number
of its potential children. Their position and orientation is calculated by taking into
account the position and orientation of the parent junction. Thus, the floating

number “Rof indicates the orientation of the junction on the Y axis, while the

" The concept of L-systems was introduced in 1968 by the Hungarian theoretical biologist Aristid
Lindenmayer, in a successful attempt to model plant growth. However, their application could be extended to
model several other processes of development.
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“JposX' and “JposY integers specify the position points on the X and Z axis
respectively, where the actual geometry is drawn. Other parameters that are
calculated by the local ruleset is the floating number “degree’, which specifies the
degrees of rotation angle of the exit of the road (in the case of the curved junction),
while the “Rwidth’ and the “ VRWidth", define respectively the width of the road and
the width of the vertical exits of it, if they exist.

The global rules exist in a form of several metric and time checks and
functions over, within and after the generative process. First, there is a principal
global rule which handles the breeding function, by increasing the breeding rate of
the wide roads, and limiting it for the narrow ones, so that the formers are
dominant in the generation of the whole environment. Secondly, there is a set of
global rules which parametrically set certain attributes of the city. There is a rule
instructing the construction of the organic centre which resembles the old part of
the city. Another rule forces the emergence of a maximum amount of wide roads,
which then take the lead in the generative arena. At certain checkpoints during
this procedure, more wide roads are forced in, and Hillier's “Deformed Wheels”
start to emerge. Other global rules, which supervise the street network, monitor
certain attributes of individual roads, such as their type, their width, and their
overall angularity according to the designer’s predefined standards.

Other rules are concerned with the building supply on the sides of each
road. Buildings have their own class, and are capable of being accredited with
several characteristics such as usage, type, age, style, size, height, etc. Even
though the program is capable of easily adapting numerous classification
features, due to time restrains, at the point of its submission it only categorised
the buildings according to their height. A global rule, which is based on
probabilities defined by distance measurements, weights the probability of
building or leaving an empty lot. The more distant the road from the centre, the
more probability it has to have empty lots. That way the further one moves from
the centre the more empty lots he encounters, until a point that the setting
resembles a more rural area than urban. Another rule determines the erection of
a high-rise building against a low-rise one, according to the type of the road and
its position on the city map. This rule draws from the mentioned in a previous
chapter economically sensitive approach, and allows the erection of tall buildings

only in certain parts of the commercially prosperous wide roads.



Virtual Urbanity: A parametric tool 30
The program

There are numerous other global rules which determine other aspects of
the city, such as its size (measured in junction population), its spread (by
specifying a maximum radius for each type of street network), and the starting
and final population of wide roads as well as their density. The Road Collision
check takes place immediately after every loop of the generative routine, to
discover the junctions that collide with each other and eliminate the most recent
one, preserving that way the up to that point configuration of the environment.
Finally, the Building Demolition function is a global routine that refines the overall
generative result before it is executed.

An essential part of the code is the linking routine. This routine scans
through 3D space and finds junctions that are close enough to be linked together
in order to ensure urban continuity in the street network. Parish and Muller note
that “in traffic systems the dead end road is the exception™ as “most roads end
when crossing other roads or circling back to themselves” (Parish and Muller,
2001, p.305). Every time a junction is about to breed a child junction, it first scans
the surrounding area for neighboring junctions with free exits. It tracks the
position and orientation of them, and adjusts the child-junctions so that they link to

them. This mechanism is highly complicated, and naturally involves a great

degree of precision.

Figure 20: The linking routine. The junction indicated with blue scans the surrounding area for
free exits (indicated with green). As soon as it tracks one, it places down an appropriate
successor.
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5.2.5 The dynamic Arraylists

The use of Java’'s Arraylists serves as a log for storing information about
all the junctions that need to be drawn. Because of the complex sequence and the
modifying manner of the routines, which add and remove junction instances
according to a distance factor, this lists had to be easily accessed, automatically
resized and sorted. Quoting from Sun’s website, the Arraylist is a “resizable-array
implementation of the List interface”, which “permits all elements, including null”
and is “roughly equivalent to Vector, except that it is unsynchronized”. This means
that it can be concurrently accessed and structurally modified without the need of
further calculations for its maintenance. This dynamic nature of the Arraylist
compared to the Vector's synchronisation problems, qualifies it as a convenient

solution for keeping track of the calculation routines’ results.

5.3 A complete loop

A better understanding of the above operational concepts, along with their
function could be derived from the illustrated simplified descriptive diagram of the
program’s main routines in figure 21.

Sententiously, the Walker, the Junction, the Building and the Poly classes
are firstly constructed along with the starting junction, which is then added to the
Arraylist. A complete loop begins by reading all the stored elements in the
Arraylist. A collision check between all junctions runs, and if two junctions collide,
the newest one (naturally indexed after the oldest in the Arraylist) is removed. The
population of all junctions is calculated and if it hasn’t reached or surpassed the
threshold, every childless junction breeds children utilising the rules of the L-
System. The breeding routine produces a certain number of children junctions
according to the type of the parent junction and calculates each one’s orientation
and position by taking into account the type, the orientation and the position of
their parent. Most of the characteristics of the next segment are anticipated in a
suggestive way. Of course, some of them, such as the width of the road for
example, are directed by the type of the parent junction and cannot be modified at
any circumstance, since it is rather rare to have dramatic changes in road widths

while inside the city. Other characteristics however are assigned in a more
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Figure 21: Simplified diagram of a complete loop.

random way, such as the angularity of the segment, and their selected values can
be overridden in later stages. After the suggested characteristics of the child are
set, the linking routine runs. If an available match is found, the child junction is
adjusted to fulfill the requirements in order to ensure their smooth connection (to
the degree which this is possible). The application of the global rules ensures that
the proposed junction is not in clash with the global objectives, and makes
necessary modifications where applicable. Lastly, the approved and tailored to fit
junction is added to the Arraylist, and the next generative loop begins.

When the size of the Arraylist (i.e. the number of the active junctions)
exceeds the maximum limit, the breeding mode ceases. An overlap test regarding
the constructed buildings executes and ensuring the unimpeded rendering of the
roads from buildings which may accidentally fall inside their free space. The
produced map is saved and the program switches to read mode. In every loop of
this mode, the stored junctions in the Arraylist are being read and their distance
from the position of the walker is calculated. Every junction, whose distance is

shorter than a predefined preset value, is copied as an entry to the Drawlist. This
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way, the number of the objects that are eventually drawn to the scene decreases
significantly so as to allow the smooth execution of the program. Additionally the
difference in the position of the walker between two subsequent loops is
calculated and stored in a path.txt file, while the time spent on every position is

similarly calculated and recorded in a pathtime.txt file.

5.4 Program limitations

Due to the project’'s file size and development time restrictions 150
buildings’ images were used in the program. While the number is big enough to
create an acceptable degree of diversity (in view of the experiment's
specifications), it inevitably leads to the frequent repetition of some buildings. All
participants were specifically told not to rely on building facades to orientate but
rather try to use other building characteristics, and they all acknowledged and
agreed on that. ldeally, a procedural method of instantly generating building
volumes and facades should be used in order to add gain to the realistic output of
the environment, and avoid any kind of confusion to the participants.

A second issue that needs to be remarked is the static nature of the
junction matrix, which results in the fixed size of the junctions’ drawn geometry.
This prohibited the smooth execution of the linking feature of the program, making
the visual layout flicker when buildings were drawn over one another and the
overall environment fragmented when streets weren't perfectly connected. This
was dictated by the unsuitability of the Processing language for programming
functions such as “extend” or “trim”. Advanced operations as the above are
considerable difficult to program with the Processing language, although they are

comparatively easy to execute in commercial CAD programs.



6 The experiment

In order to test the functionality and the practicability of the developed
application, a trial experiment was conducted. The experiment was set to estimate
the extent to which the working ruleset was practically recognisable by the users,
which were not shown the maps. It particularly focused on identifying the
projected semantic significance and function of the street networks. The
experiment was divided into six individual sessions at which an environment was
tested and a questionnaire was then filled by the participant. Additionally,
statistical data were automatically retrieved and were evaluated along with the

recorded maps and routes.

6.1 Setup

The experiment was originally set to be conducted on a 2,5x3m projection
screen at a resolution of 1024x768 with the participants positioned 3.5m away from
the screen. The majority of the participants complained about dizziness and due to
the relatively long duration of the experiment (roughly 1 to 1.5 hours) the setup
changed. Therefore, the experiment was conducted on a laptop with a 15.4” screen
at a resolution of 1280x800. The 3D scene was rendered using the OPENGL
renderer. The participants were 8 females (F1-F8) and 8 males (M9-M16) of
various backgrounds and occupations, aged between 24-32 (mean age 27, st.
deviation 1,99), the vast majority of them familiar with both immersive
environments and video games.

The navigation of the participants was controlled by using the arrow keys of
the computer’'s keyboard. Specifically the Up and Down arrows controlled the
movement, forward and backward respectively, while the Left and Right arrows
controlled the rotation. In order to reduce simulator sickness, navigation speed
was persistent, simulating fast walking speed, while rotation speed was restricted

to 30° per second.
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6.2 Rulesets

There were two rulesets, according to which six environments in sum were
generated and assigned to each participant. Both rulesets construct an organic
centre of 5000 pixel radius, and from that point on the generation of the first wide
roads takes place. The first ruleset (RG) is supposed to be the regular one and is
the ruleset that was thoroughly described in 4.2. The rules which this set
encompasses derive from the simplification of the geometrical, topological and
density attributes of the emerging street network patterns that are evident in most
medium and small sized European cities. In order to examine the rationality and
the validity of the granted fundamental decisions regarding the construction of this
program, in respect to the readability of the produced environment and the clues it
provides to the participants in order to understand it, the second ruleset contains a
distortion of the generative rules. Because of the participants’ presumed
projection of a real city attributes on its virtual representation, it is assumed that in
their endeavour to comprehend it, they would try to attain a global cognitive map®
out of it, i.e. create a mental representation of the environment, by evaluating the
visual information that they obtain during their navigation and further rationalising
this information from past real world experiences’. In case the participants expect
certain general urban attributes to be present in the simulation, their distortion
would expectedly have a dramatic effect on their understanding of the
environment. Their response and adaptability would be then measured through
their ability to discover, decode and utilise the inherent constitutive characteristics
of the environment they are put in. This will be possible by analysing their
comments on the environment and ultimately their performance in it. Comparing
these results, a general idea of the dominant characteristics of each environment
may be attained and additional statistics can help in an understanding of the pre-
established patterns that are existent in peoples’ minds regarding the nature and
the function of different elements of our built environment and the city as a whole.

Consequently, the second ruleset (RV) is a version of a reversal of the
regular model, in terms of road angularity (figure 22). Several other rulesets could

be regarded as reverse, each one reversing a different parameter. Road length,

® The term was originally used by phychologist Edward Chace Tolman in a 1948 paper (Tolman, 1948).

% According to the one of the many proposed definitions, a cognitive map “is a process composed of a series of
psychological transformations by which an individual acquires, codes, stores, recalls and decodes information
about the relative locations and attributes of phenomena in his/her everyday spatial environment” (Downs and
Stea, 1973, p.9).
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ratio of wide and narrow roads, placement of these roads, ordered centre and
organic suburbs are just a few examples of different depictions of a reverse
model. Nevertheless, the reversion of the angularity parameter was considered to
be the best to serve the thesis research question. This distortion is associated with
the assigned function of the wide road network. It is hypothesised in this thesis
that in peoples’ minds the width of the roads progressively correlates with their
linearity, their length, their integration, their significance, and ultimately their
function in the street network. In the RV environment, wide roads are forced to
rapidly change their direction, in a consistent rate and at the constant degree of
45°. Moreover, the narrow streets, which could be regarded as radial due to their
verticality to the wide circular ones, are forced to be extremely linear by forcing in
straight segments. The preference of straight segments instead of cross-
junctions, which would also ensure the continuance of the radial roads, results in
a much sparser network of streets, since topologically the road has fewer
connections with neighbouring roads, which intensifies the suburban feeling of the
area of their application. Hence, the most promising medium which is capable of
driving the user to the outer edges of the city are the narrow roads.

It is hypothesised that this is a radical setup that challenges the
effectiveness of any pre-established assumption on the association of street
properties, and makes the identification of any familiar global structure on the

assembled cognitive model more difficult.

Figure 22:
A sample of a RV ruleset
environment, top view.
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6.3 Testing environments

All six of the produced environments contain the same number of junctions
(on average 6500 junctions), i.e. have the same size. The first two (introRG and
introRV, introduced in this order), were exactly the same for all participants and
were used for introductory reasons. These were pre-generated environments
which were generated by the two rulesets respectively. The participants were
given 5 minutes in each environment to navigate freely in order to learn the
controls, but most importantly to familiarise with the environments’ degree of
abstraction, by discovering which urban elements were included and which were

excluded from the simulation.

Figure 23:

The introRG and
introRV
environments
respectively.
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The next four environments, (RG, RGF, RV, RVF) were different for each
participant, as they were generated on the fly. This strategy ensured the
examination of the efficiency of the generative rules instead of the inspection of the
effectiveness of the particular environment. In order to eliminate or at least
minimise the error which originates from the fact that within time the participant
becomes better in navigation and his route choices are affected from his past
experience inside the previous environments, the order according to which these
environments were introduced to each participant was randomised. The RG and
RGF environments derive both from the regular ruleset. They both share the same
general characteristics, except that the former allows the uninterrupted view of
the horizon (insuperable rendering restrictions apply). whereas the second one
restricts vision by the application of an added night effect. The same differentiation

applies respectively between the RV and the RVF model which derive from the

reverse ruleset (figure 24).

Figure 24: The -F environments apply a Figure 25: An alternative to the night effect,
“night” effect which restricts long vision. the application of fog, which was not used
in the experiment.

Each of the participants is informed that he is initially placed at the
geometrical centre of the generated environment, and their given task is to build
up a strategy in order to reach the limits of the city. City limits are indicated by the
existence of big red revolving spheres at the centre of the roads (figure 26). This
hint was given in order to ensure that one would not be mislead by the possible
occurrence of fairly large most of the times inner-city void areas, which may
represent parks, hills, lakes or other urban regions which were not rendered in

the simulation and where the road network ceases development and building is
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restricted. Once the edges where found the participant would press a pre-
assigned key in order to save his path and map. If the participant wasn't able to
reach his goal during the given time, the program automatically saved his path
and the generated map, and shut down within five seconds, while informing the
participant about its status.

As a final note, it should be mentioned that some embedded features of the
program weren't used in this particular experiment. In particular, these features
are: the calculation of the duration of the participants’ pauses, the indication of the
elapsed time, the utilisation of a virtual compass, which reports to the participant
his present orientation and the utilisation of a distance indicator, which informs
the participant about his current distance from certain target points. The use of
these add-ons would surely have composed an entirely different overall picture of

the results, as they would compose a different set of experiments (figure 27).

Figure 26: Red revolving spheres indicate Figure 27: The optional top bar with

the edges of the city. information about the elapsed time,
orientation and distance measurements
was not used at the experiment.



7 Findings and Discussion

Participants’ responses from the questionnaire (a sample questionnaire
from the experiment is illustrated in Appendix C) were investigated with particular
interest in their commentary answers regarding the strategy they used in order to
complete the tasks they were given in the last four environments, as well as their
views on the special structural elements or characteristics of each environment
that they believed to have either assisted them or hindered them in their quest.
Moreover, their ranking on each environment gave insight to their perception of
each environment'’s global characteristics and defined to what extent the structure
of it was perceived as complex, regular, repetitive, ordered, familiar, interesting,

predictable, etc.

7.1 Route strategies

Regarding the two introductory environments, the area that was covered by
the participants was as expected smaller than the area that was covered when a
destination task was involved (figure 28). From the visual investigation of the
recorded routes it is observable that participants explored a limited area, as no
participant exceeded one third of the total radius of the map (see appendix E). In
the introRG environment most of the participants didn’t have a chance to visit the
wide road network due to its geometrical output, which happened to be preventing
access to it. However in the introRV environment, in which most people were able
to visit both networks, visits between them were divided equally (46.5% vs. 56.5%)
(figure 29).

In the next four environments, the routes expanded, doubling or even
tripling the overall map coverage, which ranged from 1.14% to 1.50% compared to
0.37% and 0.54% of the first two environments. The examination of the statistical
data, which were gathered by analysing each participant’s routes, shows that the
most noticeable difference between the four environments is on the field of the

success of each participant in completing his/her task regardless the degree at
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which he/she has consciously a complete global understanding of the
environment’s structure. There is a clear difference in the participants’ scores,
which separates the environments that derived from the regular ruleset from the
ones that derived from the reverse ruleset, with the formers scoring much higher.
Furthermore, there is a distinctive clustering of the environments that were
generated from the same ruleset. Specifically, RV and RVF scored both exactly
0.20, which means that only one out of five participants was able to find the edges
of their cities, while the RG and RGF scored much higher, 0.67 and 0.73
respectively (figure 30).

Considering the additionally queried descriptions of the strategies which
were employed by the participants (see appendix F), a prevailing one is identified.
14 out of 16 participants, 87%, state that their strategy was to “find a wide enough
road and stay on it", as participant M15 states, assuming that it would lead them
out of the city. 30% of the participants explain their movement pattern as an
attempt to keep their route as straight as possible, keeping a “consistent
direction”, as participant F2 mentions, while 37% of the people affirmed that their
strategy was based on the differentiation of the buildings. They equally evaluated
and associated the overall city density regarding building presence as well as the
buildings” characteristics in terms of height and type. They depicted “high rise”

buildings, “offices”, “restaurants”, “shops” and “residential buildings”.

Figure 28: The average route coverage for all environments.
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Figure 29: Average preferences in the wide and narrow networks for all environments.

Figure 30: Task completion for all environments.
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Indeed, the visual information extracted from the maps showing each
participant’s route, indicate that the majority of the people showed extensive faith
in the wide roads (see appendix E). In addition, data concerning the preferences of
the users in terms of road width showed that in all four environments there was a
60-65% usage of wide roads, to a 35-407% usage of narrow streets. At an extreme, a
maximum of 75% preference to wide roads against a minimum of 25% for narrow
road selection was recorded in the RGF environment. Although the standard
deviation of the measurements ever drops below 20% (see appendix D), the
general distribution for each environment between the percentage of wide and

narrow road selection is more indicative for the general tendency:

Figure 31: IntroRG - Distribution of street

usage.

Figure 32: IntroRV - Distribution of street

usage.




44

Virtual Urbanity: A parametric tool
Findings and Discussion

-abesn 19a.)s jo uonnguisiq - 9y ¢ a4nbi4

-abesn 19a.)s Jo uonnguisiq - AY 7€ ainbi4

‘abesn
193.4)s Jo uonnqusig - 49y g€ 34nbi4




Virtual Urbanity: A parametric tool 45
Findings and Discussion

Figure 36: RVF - Distribution of street

usage.

R. Conroy Dalton in her research on route path selection and angularity
suggests that “subjects would always take a less complex route, only on condition
that it is approximately in the direction of their destination™ (Dalton, 2001, p.12).
Keeping in mind that the participants were specifically told that their starting point
was at the geometrical centre of the city, it is safe to presume that any initial
direction may be equally convenient for them until a more promising route is
found. Their preference in wide roads makes sense only under the schematic
approach which decodes the environments’ structural norms by relating different
geometrical characteristics of its elements. Their assumption that the wide roads
would eventually lead them to the outer edges of the city runs in parallel with the
acknowledgement that the wide roads in general don't change their overall
direction, i.e. they have low angularity. Hence, they make a better choice as a route
as they would provide a less complex path with fewer turns and a much faster
way out of the centre of the city. The alternative selection of narrower streets,
which by default are considered to be part of a network system that allows more
complexity, would theoretically complicate or even prohibit the solution of the task.

A second layer of decoding the high significance of the road’s width could
be based on a hierarchic associative concept. According to this local
characteristics of the roads are highly associated with global topological ones,
thus operational and hierarchical as well. It could be presumed by the participants
that wide roads function as highways connecting isolated parts of the city together

or linking the whole city with the surrounding rural areas of the hinterland.
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Interestingly, wide roads are sometimes addressed by some of the participants as
“broadways” (participant M11) “central streets” (participant F2) or “main roads”
(participants F1, M12). This suggests a clear attempt to assign additional
characteristics that don’t originate from the knowledge of the global map of the
city, but are educed by the local characteristics of the road such as width and/or

the buildings that can be found on it.

967% of the participants seem to never have got aware of the circularity of
their route in the RV models as they don't state it nor change their routes to follow
straighter lines. From this portion, 447 reported that they noticed some kind of
“repetitiveness” without indicating though where they located it, while the rest
stated that they could not perceive any recognizable structure of the city: “It
seemed | was missing some major element of the city’s structure” (participant
M11). The remaining 44% of the participants did notice the circularity of the wide
roads, and 4 of them explained it as a “ring road” (participants M9, M13, M15 and
M16). In (Brettel, 2006, p.47). it is concluded that “the more turns approximate an
angle of 90 degrees, the more they are mentally categorised as turns”. The low
angularity of the wide roads could therefore the reason that a big sample of the
participants failed to recognise that the wide roads were constantly changing their
direction forcing them to run into endless circles. It is notable that one of the
participants (F2) even commented on the RVF and RGF environments that the
streets were “longer and straighter”, apparently referring to the fact that no matter
how much time was spent on them, the expected differentiation on the
surroundings was never encountered.

It is rather noteworthy that the majority of the participants maintained their
faith on the wide roads even if they realised that in the reverse model they
probably forced them to run in circles. This realisation is evident in many of the
written (see participants F5, F6, M11 commentary in appendix F) and verbal
comments which were made during the experiment. Most of the realisations are
not accompanied by a conscious observation of a specific attribute of the
environment the participant inhabits and stay in an abstract state of an uncertified
feeling. Participant M11 characteristically commented that the city “... looked
huge, with wide streets that didn’'t seem to lead anywhere. | felt | was going in
circles”. The fact that he mentions that the wide streets didn't seem to lead

anywhere, could signal his expectation of a change in the urban setting (i.e. city
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district) that never occurred. Taking into consideration that all participants were
aware of the imperfections of the simulation regarding the limited building
textures because of the finite number of images available, it is fairly reasoned to
assume that the indicators of the circularity of their route, wasn't the repetition of
the buildings, but more likely the continuous angularity of the wide streets and the
recurrences of the same urban configurations. The reason for their determination
on the suitability of the wide roads could be explained in two possible ways. For
example some of the participants, under the hypothesis of the imposition of the
same rational hierarchy on the street network, noted that the circular wide roads
may be some kind of “ring roads” and waited for a convenient vertical equally wide
road in order to change their direction (M9, M15). Others testified that although
they were not able to depict any structural rationality in the apparent continuous
circularity of the wide roads, and in the fear of the complexity of the narrow street
network, they believed they shouldn’t try any alternative but stay instead on the
wide roads (F1, M11). For these participants, this misplaced faith on the wide
roads arises from a despondent need of choosing a route of reduced complexity,
at any cost. Only a minority of 3 out of the 16 participants (M13, M15 and M16)
consciously tried to redirect their route as soon as they noticed the circularity of
the road they follow, by changing their attitude, staying loyal to their initial
statement that their strategy is to keep moving along a straight line even if that
meant they had to turn into a narrow street. This change in attitude requires the

complete rejection of the hierarchic model strategy.

7.2 Reported obstacles

Many participants mentioned “dead-ends” as an obstructing factor in
completing their task. Each time a dead-end is encountered, the walker is
obligated to make a U-turn. Apart from the obvious inconvenience of having to re-
devise his/her route, an additional, emerging side-effect could be identified by a
finding in the psychological field. Miller, in (Miller, 1956), states that people are
able to keep in their short term memory a maximum of seven items. A potential
great number of u-turns along with the admittedly high complexity of the narrow

street network, which occurs due to the fact that narrow roads may rapidly change
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their direction, eventually makes it difficult to keep track of all sequential changes
and results in a fast disorientation.

Another repeatedly reported hindering factor is the reoccurring of
individual building textures hindered them from completing their task. The
intensity with which this is mentioned certifies the importance of individual
buildings in a way-finding task, and at the same time commissions them with a
landmark function. Following Montello’s classification model in (Montello, 2001), it
is obvious that since the participants have no previous knowledge of the
environment in which they navigate, they would firstly gain landmark knowledge
of it. According to Cohen and Schuepfer's generic definition, “landmarks are
unique visual configurations, which are used as course-maintaining aids”, (Cohen
and Schuepfer, 1980). Moreover, there may be a distinction between local and
global landmarks according to the distance from where they can be firstly
identified (Steck and Mallot, 2000, p.69). Illatively, it would be expected that the
participants would try to make use of local (local spatial configurations and/or
near by distinctive buildings) since global landmarks (distant buildings or
landscape elements) where not included in the simulation.

Indeed, from their verbal commentary during the experience, it was
confirmed that to a certain degree local landmarks provided guidance in achieving
intermediate goals, for example when trying to break out of the maze-like organic
centre which contained a high percentage of cul-de-sacs and required many 180°
changes in direction. However, due to the reoccurrence of the same buildings, this
practice was disorientating in many occasions, causing great confusion to the

participants.

7.3 Slatistical evaluation

In @ more detailed exploration of the gathered statistical data and the
rankings of the users, three data types (users, qualitative fields and environments)
were extensively analysed for potential clustering properties, correlations and
analogies between them.

Environments did not show any respectable differentiation apart from that
in the field of their guests’ success in completing their task, as mentioned in the

above analysis. However, the RV environments are slightly graded as more
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complex and irrational, scoring always 0.5 to 1 point higher than the RG ones on a
scale of 1 to 9. Solution times for the RV environments were also longer than the
RG ones. Also, environments that restricted vision were considered slightly larger
than their counterparts, scoring 0.5 points higher in this field. In all other fields all
six environments have the same quality footprint averaging around 5. However, in
most fields there is a standard deviation of around 2, ranging from 1.24 to 2.48.
The modal values in each field for all environments are very far from the
respective mean values. These two facts offer an altered overall figure of the
rankings, as it is obvious that different people evaluate very differently the

environments, distributing the gamut of their rankings all over the spectrum.

IntroRG IntroRV
TOTAL SCORE | Deviation Mode SCORE | Deviation Mode
simple / complex 5,06 1,98 7,00 5,63 1,93 8,00
regular / irregular 5,00 1,67 4,00 5,63 1,82 3,00
large / small 4,63 2,47 7,00 4,06 1,98 3,00
repetitive / alternating 4,56 2,00 2,00 6,25 1,24 6,00
rhythmic / arrhythmic 5,00 2,42 7,00 5,38 1,86 6,00
ordered / chaotic 4,75 2,21 3,00 4,69 2,24 3,00
predictable / unpredictable 5,94 2,05 7,00 5,50 1,93 3,00
familiar / unfamiliar 3,50 1,26 4,00 4,69 1,78 3,00
rational / irrational 4,50 2,07 2,00 4,38 1,78 3,00
interesting / monotonous 3,81 1,72 4,00 4,25 1,57 3,00
clearly structured / confusing 5,50 1,97 7,00 4,94 2,35 6,00
RV RG
TOTAL SCORE | Deviation Mode SCORE | Deviation Mode
simple / complex 6,40 1,92 8,00 5,88 1,71 7,00
regular / irregular 5,13 2,13 7,00 4,63 1,59 5,00
large / small 3,07 2,02 3,00 2,75 1,73 2,00
repetitive / alternating 4,80 2,14 6,00 4,81 1,76 4,00
rhythmic / arrhythmic 5,00 2,07 7,00 4,88 1,78 6,00
ordered / chaotic 4,80 1,82 7,00 4,63 1,82 3,00
predictable / unpredictable 5,80 1,70 6,00 6,00 1,71 7,00
familiar / unfamiliar 5,20 2,04 3,00 4,50 1,97 3,00
rational / irrational 5,53 2,07 5,00 4,50 1,90 4,00
interesting / monotonous 3,80 2,54 1,00 3,88 2,13 5,00
clearly structured / confusing 4,80 2,48 5,00 5,44 2,25 7,00
RGF RVF
TOTAL SCORE | Deviation Mode SCORE | Deviation Mode
simple / complex 5,31 2,02 3,00 6,31 1,78 7,00
regular / irregular 5,00 1,93 3,00 4,94 1,84 3,00
large / small 3,56 1,63 3,00 3,44 2,03 3,00
repetitive / alternating 4,69 1,82 5,00 4,25 2,27 2,00
rhythmic / arrhythmic 4,38 2,03 2,00 4,50 2,03 7,00
ordered / chaotic 4,00 1,83 4,00 4,63 1,89 3,00
predictable / unpredictable 4,69 2,33 4,00 5,69 1,66 7,00
familiar / unfamiliar 5,06 2,11 7,00 5,00 1,90 4,00
rational / irrational 4,44 2,03 3,00 5,44 1,79 4,00
interesting / monotonous 4,25 2,11 3,00 3,94 2,08 2,00
clearly structured / confusing 4,81 2,01 3,00 6,06 2,02 8,00
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Regarding the examination of potential clustering between users provided
no hard evidence of such an aspect, although the sample of 16 people is too small
to reach to absolute conclusions. Grouping people according to their gender
showed that males were more successful than females in their task (tables 2 and
3). Their rankings did not differ much, except on the apprehension of rhythm of the
introRG environment. Females found introRG very arrhythmic rating it 3.25, while
men rated it as high as 6.75. Minor differences on the order of roughly 2-2.5 are
found in the rating regarding the perceived repetitiveness in the configuration of
the environments, but nevertheless do not comprise an observable pattern. Other
ways of grouping the participants: (according to their success in finding the edges,
according to their evaluation ranking in each environment, and according to the
number of changes between street networks), or correlating user statistics with

rankings didn’'t demonstrate any noticeable patterns (see Appendix D).

IntroRG IntroRV RG
MALE - FEMALE comparison Males Females Males Females Males Females
simple / complex 5,75 4,38 6,38 4,88 5,88 5,88
regular / irregular 5,13 4,88 6,00 5,25 4,25 5,00
large / small 3,88 5,38 4,25 3,88 3,25 2,25
repetitive / alternating 5,75 3,38 6,50 6,00 5,88 3,75
rhythmic / arrhythmic 6,75 3,25 5,88 4,88 4,88 4,88
ordered / chaotic 5,38 4,13 4,75 4,63 4,50 4,75
predictable / unpredictable 6,50 5,38 5,75 5,25 5,25 6,75
familiar / unfamiliar 3,00 4,00 4,50 4,88 4,00 5,00
rational / irrational 3,88 5,13 4,00 4,75 4,00 5,00
interesting / monotonous 3,88 3,75 4,00 4,50 3,63 4,13
clearly structured / confusing 6,00 5,00 5,75 4,13 4,75 6,13
Time in environment (in minutes) 05:00 05:00 05:00 05:00 07:07 08:45
Environment size (in junctions) 6784 6784 6501 6501 6763 6725
Roads visited 26,75 23,25 32,38 37,63 74,13 79,88
Wide roads visited 6,38 3,50 17,13 17,88 53,38 45,25
Narrow roads visited 20,38 19,75 15,25 19,75 20,75 34,63
Wide roads visited % 23,26 10,48 48,04 44,95 73,57 55,81
Narrow roads visited % 76,74 89,52 51,96 55,05 26,43 44,19
Coverage % 0,39 0,34 0,50 0,58 1,10 1,19
Stops 9,50 7,63 8,13 9,25 9,50 13,75
Stops in Wide roads 1,00 0,13 2,25 1,63 2,75 2,25
Stops in Narrow roads 8,50 7,50 5,88 7,63 6,75 11,50
Stops in Wide roads % 8,44 4,17 33,17 17,84 36,53 25,08
Stops in Narrow roads % 91,56 95,83 66,83 82,16 63,47 74,92
Changes to Wide roads 1,75 0,75 2,38 1,75 2,25 3,13
Changes to Narrow roads 1,63 0,63 1,63 1,50 1,38 2,63
Changes 3,38 1,38 4,00 3,25 3,63 5,75
Task completed 1,00 0,38

Table 2: Male ~ Female comparison in introRG, introRV and RG environments.
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RV RGF RVF

MALE - FEMALE comparison Males Females Males Females Males Females
simple / complex 7,25 5,43 5,00 5,63 6,25 6,38
regular / irregular 5,25 5,00 4,88 513 5,00 4,88
large / small 3,13 3,00 3,38 3,75 3,50 3,38
repetitive / alternating 5,00 4,57 5,13 4,25 4,75 3,75
rhythmic / arrhythmic 5,25 4,71 4,25 4,50 5,00 4,00
ordered / chaotic 4,75 4,86 4,00 4,00 4,75 4,50
predictable / unpredictable 5,50 6,14 4,13 5,25 6,00 5,38
familiar / unfamiliar 5,75 4,57 4,75 5,38 5,63 4,38
rational / irrational 5,88 5,14 4,13 4,75 5,88 5,00
interesting / monotonous 4,13 3,43 3,88 4,63 4,38 3,50
clearly structured / confusing 4,50 5,14 4,50 5,13 6,63 5,50
Time in environment (in minutes) 09:27 09:36 06:59 07:07 09:46 10:00
Environment size (in junctions) 6535 6523 6757 6738 6545 6543
Roads visited 91,88 103,75 79,88 80,13 88,88 102,38
Wide roads visited 58,63 69,13 66,13 54,50 59,13 58,88
Narrow roads visited 33,25 34,63 13,75 25,63 29,75 43,50
Wide roads visited % 60,44 65,43 83,04 67,28 66,66 53,99
Narrow roads visited % 39,56 34,57 16,96 32,72 33,34 46,01
Coverage % 1,41 1,59 1,18 1,19 1,36 1,56
Stops 12,88 8,38 8,13 6,13 8,63 9,25
Stops in Wide roads 5,50 3,50 4,50 0,25 5,00 1,88
Stops in Narrow roads 7,38 4,88 3,63 5,88 3,63 7,38
Stops in Wide roads % 50,54 38,23 69,82 18,75 51,20 25,12
Stops in Narrow roads % 49,46 61,77 30,18 81,25 48,80 74,88
Changes to Wide roads 3,00 3,63 3,38 2,88 2,63 2,88
Changes to Narrow roads 2,38 3,38 2,50 2,13 2,13 2,25
Changes 5,38 7,00 5,88 5,00 4,75 5,13
Task completed 0,29 0,13 0,86 0,63 0,43 0,00

Table 3: Male ~ Female comparison in RV, RGF and RVF environments.
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Finally, a fit Y to X analysis on the ranked qualitative fields was employed to
search for analogies between them. Although their values are broadly spread all
over the spectrum, their collapse to fit a first degree function 2D line shows traces
of interesting correlations between several of them. Positive correlated pairs
include order/chaotic and rational/irrational, order/chaotic and clearly
structured/confusing, rational/irrational and clearly structured/confusing,
regular/irregular and familiar/unfamiliar, and familiar/unfamiliar and
rational/irrational, to name a few, while the most profound negatively correlated
one is (remarkably enough) the repetitive/alternating and interesting/monotonous
couple (figures 37-42). However, unjustified paradoxes arise when comparing the
proportional pairs altogether as noticeable inconsistencies between them exist.
This could have two possible explanations. It could be the result of the existence of
a highly complex mental mechanism which produces ranking patterns which
cannot be depicted by a simple fit Y to X function'®, especially on such a small yet
high dimensional sample data space. Alternatively it could be claimed that the
inconsistencies derive from the fact that when evaluating environmental attributes
a stable pattern does not really exist, as this conscious activity could fall in the

category of the much debated contrast between the stated and the revealed

preferences.
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10 Additional tactics of analysing the data made use of principle components in an attempt to collapse all data
more efficiently. However this method did not as well provide clear correlations.
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Figure 39: Bivariate Fit of familiar /
unfamiliar by rational / irrational,
taking into account all rankings.
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Figure 41: Bivariate Fit of regular /
irregular by familiar / unfamiliar,
taking into account all rankings.

Figure 42: Bivariate Fit of repetitive /
alternating by interesting /
monotonous, taking into account all

rankings.

On a higher level though, the great diversity in rankings follows the fact
that the produced environments are indeed highly complex as they incorporate not
few variables, reflecting to a certain degree the diversity of real cities. A possible
explanation for the witnessed diversity is offered by Brettel which demonstrated
that “one and the same city area can be perceived very differently depending on
the journey through it” (Brettel, 2006, p.47). If this is true for one area, it is
reasonable to claim that the general characteristics of otherwise similar
environments are indeed perceived differently and always depend on the

particular journey through them.



8 Conclusions and Future Development

The thesis was set to explore the potential of creating a practical
multipurpose application for the real time rule-based generation of urban
structures and to address the fundamental principles in doing so. The developed
system is able to generate on the fly a vast variety of different urban structures,
which embody several measurable features such as junctions’ density, street
network patterns, building density and zoning by land value, calibrated by a set of
parametrically configured local and global rules.

The generative tactic used for the realisation of the built environment
required the breakdown of whole process into several conceptual steps.
Assumptions about the structure of the built environment and practical
simplifications were be made in order to produce a functional application. This
approach, when compared to the actual crafting of a built environment, is
exceptionally rewarding because it allows the effortless creation of several
adjustable outcomes, directed by the designer’'s aims. The final program was
enhanced with a set of additional recording and statistical routines for the analysis
of the user’s behaviour inside the produced environments, making it a practical
assistant in built environment related experiments.

As illustrated, the design process of the Virtual Urbanity raised a number
of issues both around urban growth and city structure. Set aside the logical
simulation limitations, the program proved to be successful in providing clues
regarding peoples’ mental correlations between the fundamental characteristics
and the function of basic urban elements. However, the greatest achievement of
the developed application is its extendibility. The system is configured to make the
addition and the modification of the generative rules easy, aiming both at the
creation of even more detailed urban structures, or towards the direction of
implementing more diversity in the existing simulations. The core mechanism of
the application could be further developed by encoding more features of the urban

environment. In terms of region identity, further registering of the buildings



Virtual Urbanity: A parametric tool 55
Conclusions and Future Development

according to their usage, age, architectural style and size would enable the more
accurate representation of the different districts of the city, as well as the
possibility of carrying out area identification experiments. Moreover, this
clustering could be combined with a zone development function by assigning
fitness values in each area according to their profile. This would lead to a more
dynamic urban simulation with demolition routines apart from generative ones.
Finally, a traffic driven evaluative routine based on the combination of geometrical
measures and Space Syntax’s analytical methods could be also introduced, in
order to simulate a more realistic street network in respect to its integrity in
general, and each road’s traffic flow capacity in particular.

Summing up, this thesis demonstrated how a parametric tool can be
developed in order to assist in the analysis of the complex nature of the built
environment, expectedly contributing in architectural research and at the same
time unveiling the current limitations and the full potential of this research

technique.
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Figure 43: Panoramic view of a virtual city.
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Appendix A: Next generation video games

Commercial interest in projects such as these presented in chapter 3 is
prominent, as their methodologies and findings have several practical uses. The
most obvious is on widely used public-access digital maps such as Google Earth
and Google Maps, Microsoft Virtual Earth, and Nasa World Wind, helps in their
enrichment with more detailed and informative 3D representations.

However there is another sector which may capitalise on the findings of
urban (growth) studies and procedural modeling projects. The employment of the
procedural techniques used in these studies is also the backbone of the design of
the next generation of the 3D video games. Hi-tech video games that create virtual
urban worlds, such as Team’s Soho “Getaway” and Rockstar’s “Grand Theft Auto”,
are characterized by their demanding nature in terms of processing power and
memory capacity, mainly because of the heavy textured rendered graphics of their
numerous on-screen objects. Their smooth performance yet relies on prerequisite
state of the art hardware, hence there are already steps taken in this direction
with the adoption of procedural graphics which are able to provide the same or
even higher quality results with considerably less amount of data''. This could
indicate a general move towards the more efficient procedural engines which
promote a brand new concept in game design. By providing the generative rules
instead of their output on every computational level, it is possible to end up with
real time generation of the whole game world. Game developers such as Julian
Eggebrecht of Factor 5 clearly talk about the simulation of worlds in real time,
while Ted Price from Insomniac games takes it further by announcing the
employment of sophisticated artificial intelligence systems to control different
elements in games'%. However, regarding solely the game environment, the shift
from a heavily tested pre-designed layout to a procedural one holds a high

probability of the production of a disastrous, user unfriendly environment in

"The first attempt towards this direction is Allegorithmic’s ProFX graphic’s toolkit for the professional
authoring and on-the-fly generation of procedural textures in video games, which according to the company’s
claims, requires up to 997% less space. Available address:
http://www.profxengine.com/resources/specifications/allegorithmic_profx_gamefest_2006.zip (last visited on
27.08.2007)

12 Cited from the Sony Computer Entertainment Inc. 2005 PS3 Developer Interviews, which include comments
from Game Development Executives: Ted Price of Insomniac Games, Kou Shibusawa of Keoi, Julian
Eggebrecht of Factor 5, Hideo Kojima of Konami, and Sam Houser of Rockstar Games. Available address:
http://www.kikizo.com/viewer/vidview_games.asp?games/e32005/kikizo_ps3_developer_interviews.wmv
(Last visited on 27.08.2007)
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respect to its navigability. Dalton, in (Dalton, 2005) stretches the need for
supporting environmental design in video gaming with space syntax analytic

techniques, i.e. using real environment techniques to analyse virtual ones.



Appendix B: Additional Rulesets

Figure 44: Organic centre, free form wide Figure 45: Organic centre, straight wide
roads, dense gridiron narrow street roads, dense gridiron narrow street
network. network.

Figure 46: Organic centre, free form wide Figure 47: Organic centre, straight wide
roads, tree form narrow street network. roads, free form narrow street network.

Figure 48: Unrestricted
growth only with the
linking routine as a
global rule. Straight
structures emerge and
disappear in this dense
and chaotic massive
city.



Appendix C: Sample Survey Questionnaire

The Bartlett School of Graduate Studies
Tcr MSc AAC (Adaptive Architecture & Computation)
== Virtual Urbanity Thesis Experiment

Personal information

Your persanal details will be eonfidentiatly as the data will be used only for analysis and evaluatian.
Name: Age: Gender: Occupation:

Are you familiar with immersive environments?

Are you familiar with video games?

In a climax of 1-9, rank the structure of the environmenl according lo your experience.

simple 1 2|1 3| & | 5| 6|7 ]|8]89 complex
regular 1 2| 3| & | 5|67 |89 irregular
large 1112|3458 |7 |8]29 small
repetitive 1 2 3 4 5 6 7 8 9 alternating
rhythmic 1|1 2|3 | 4|56 |7 |8]89 arrhythmic
ordered 1 2 3 4 L] i) 7 8 9 chaolic
predictable 1| 2|3 | 4|5 |6 |7 | 8| 9 | unprediclable
familiar 1 2| 3| 4| 5|6 |7 |89 unfamiliar
rational 1123|456 ]|7)8]89 irrational
interesting 112 |3 |4 |5 |6 |7 |89 | monotonous
oty | 112|345 6|78 9| confusng

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1|23 |4]|3]6]|7]|8]89 complex
regular 11 2|3 | 4|56 ]|7)|8]249 irregular
large 112 | 3| 4| 5|87 |8]89 small
repetitive 1 2| 3| & | 5| 6|7 |89 alternating
rhythmic 112 |3 4|5|6]|7)|8]239 arrhythmic
ordered 1|1 2|3 |4 |56 7)|8]249 chaatic
predictable 11 2|3 | 4|5 )6 |7 | 8|9 | unpredictable
familiar 1 2| 3| & |5 |6]|7|8]|89 unfamiliar
rational 1 2| 3| 4| 567|809 irrational
interesting 1|1 2|3 | 4|5 |6 |7 |89 | monolonous
mﬁuﬁﬁﬂfa g 123 ]a|s|6 |7 8|9/ contsing
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(The pages of environments 3-6 are the same)

In a climax of 1-9, rank the structure of the environment according fo your experience.

simple 1|2 |3 |4&| 5|67 ]88 9 complex
regular 1 2 3 4 5 B 7 8 9 irreqular
large 1 2| 3| & = B | 7| 8149 small
repelitive 1 2 | 3| & = E | 7|89 allernaling
rhythmic 1 2|13 | 4| b|6]|7]|8]|89 arrhythmic
ordered 1 213|456 |7 |8]|A89 chaotic
predictable 1 2|3 4|5 |6 | 7| 8| 9 | unpredictable
familiar 1 2|3 | 4| 5|6 |7 |89 unfamiliar
rational 1 2 3 & 5 B 7 8 9 irrational
interesting 1 2 |3 | & | 8 E | 7| 819 rmonolonous
ey | 1] 2|3 |a|5|6[7]8|9]| contusing

Additional commenls aboul the environment:

Explain your strategy in compleling the task in a few words

Which elements / characteristics of the environment helped you in completing your task
and in what way?

Which elements / characleristics of the environment hindered you from compleling
your task and in what way?
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Table 6

movement statistics, all environments

movement statistics, all environments
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Appendix D: Tables of Data

Varable by Vanable Correlation  Count Signif Prob -8 -6 -4 -2 2 .4 B .8
clearly structured / confusing rational / irational DS574 95 0,000 I ' il
rational / irrational grdered / chaptic D,4925 95 0,0000 | I
regular / irregular simpls / complex 04873 95 0,0000

clearly structured / confusing ordered / chactic 0,4745 85 0,0000

rational 7 irrational famikar / untamiiar 0,4649 o5 0,0000 {
ordered § chaolic rhylhrmes § arrhylhm 0,4293 95 0,0000 | i
Tamdiar / unfamigar reguiar [ regular 04223 85 0,0000 |
clearly structurad / confusing interesting / monstonous 0.3807 95 0,0003

farmdiar / unfarniar ordered / chaotic 00,3430 a5 0,0007

predictable / unpredictable.  simpis / complex 0,3317 85 0,0010

ordered { chaotic regular / regular 0,3295 a5 0,0011 f
famdiar / unfamisar simple f complex 03172 o5 0,0047 '

rhythmic / arrhythmic repetitive [ alternating 03147 g5 0,0019

repetiive / atternating reguiar / irregular 00,3080 85 0,0024

rational / irrational simple { complex 0, 3066 85 0,0025

predictable [ unpredictable  rhythmic / arrhythmic 03042 a8 0,0027 |
prediciable f unpredictable  ordered / chaotic 0,3001 95 0,0031 | i
repetirve / allernating simple / complex 0,2930 85 0,0040 }
ordered / chaotic simple / comgplex 02737 95 0.0073| :
predictable / unpredictable repefitive /[ alternating 0.2530 85 0.0134

clearly structured / confusing predictable / unprediciabhs 0,2478 a5 0,0158

elzarly strustured / confusing famiar / unfamiliar 02463 a5 0,0161 !
rational / irrational predictable / unpredictable 02420 85 00181 | [
ciearly structured / confusing rhythmac £ arrhythmas 0,2395 95 0,01592 l
interesting f monolonous large [ small 0.2314 85 00241 i
predictable f unpredictable  regular / megular 02237 a5 0,0283| |
interesting / monoionous rational / irational 02151 B 0.0363 |
famdiar / unfamikar rhythmac / arrhythmic 02059 85 0,0453 i
famdiar / unfamiar predictable / unprediciable 0,1923 a5 0,0618| '

ciearly structured / confusing simple / complex 01721 95 0,0953

rational / irrational rhythrac § arrhylhme 0,1625 asg 01157 I
rhythmic / arrythmic simple / complex 0,1457 85 0,1589 |
rational / irraticnal large / small 0,1438 85 0,1644 i
rational / irrational regular / kregular 0,1358 a5 0,1903 |

rhythmic / arrhythmic farge / smail 01352 =3 01914 |
ordered / chaotic large / small 01330 95 01987 |
rhythmic | archythmic raguiar / iregular D,1186 35 02522

chearty structured / confusing large / small 0,0694 95 0,3820 |
interesting f monotonous famiBar / unfamikar 0.0855 s 04078 IL
interesting / monotonous rhythmec f arrhythmic 0,0857 - 05272 |

large / small regular / iregular 0,0491 a5 06357

ordered | chaotic repetitive [ alternating 0,0414 g5 06902 l
famiiar / unfamiiar large / small 0,0387 95 0,7027 |
interesting f monotonous ordered / chaotic 0,.0250 95 07804 i
famdiar / unfamisar repelitive [ aternating 0.0072 85 0,5445 I i
repetiive / allernating large / small -0,0350 85 0,7385 |
ciearly structured / confusing regular / iregular 0,0548 g8 0 5a78 |
large / small simpls / complex -0,1381 95 01821 |
interesting / manotonous  simple / complex 01767 95 00886 | |
predictable / unpredictable  [arge / small -0,1841 95 0,0741 ll f
interesting / monolonous reguiar [ ireguiar -0.1997 85 00524 I
rational / irrational repetitive / aternating 02201 85 00255 I
inferaating f manotonous predictable / unprediciable -0.3128 a5 0,0020| i
clearly siruciured [ confusing repelitive [ alternating -0,3189 a5 0,0016 .
interesting f monotonous repetitive / aternating -0,2683 85 0,0002 !

Figure 49: Correlations between qualitative fields.
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IntroRG IntroRV RG RV RGF RVF
TOTAL Males SCORE | Deviation | SCORE | Deviation ] SCORE | Deviation ] SCORE | Deviation | SCORE | Deviation] SCORE | Deviation
simple / complex 5,75 1,75 6,38 1,19 5,88 1,81 7,25 1,49 5,00 2,14 6,25 1,83
regular / irregular 5,13 1,73 6,00 1,69 4,25 1,49 5Y2.5) 2,19 4,88 2,10 5,00 1,69
large / small 3,88 1,89 4,25 2,12 3,25 2,12 3,13 2,23 3,38 1,30 3,50 2,00
repetitive / alternating 5,75 1,39 6,50 1,41 5,88 1,46 5,00 2,51 5,13 1,96 4,75 191
rhythmic / arrhythmic 6,75 1,39 5,88 1,55 4,88 1,73 5,25 1,98 4,25 2,19 5,00 1,85
ordered / chaotic 5,38 1,60 4,75 1,83 4,50 1,93 4,75 1,83 4,00 1,93 4,75 1,98
predictable / unpredictable 6,50 1,20 5,75 1,91 5,25 1,98 5,50 2,14 4,13 2,23 6,00 1,77
familiar / unfamiliar 3,00 0,93 4,50 2,00 4,00 1,60 5,15 2,12 4,75 1,49 5,63 1,51
rational / irrational 3,88 1,73 4,00 1,31 4,00 1,93 5,88 2,53 4,13 2,30 5,88 1,89
interesting / monotonous 3,88 1,13 4,00 1,69 3,63 1,41 4,13 2,85 3,88 1,81 4,38 2,00
clearly structured / confusing 6,00 2,00 S} 1,39 4,75 2,31 4,50 3,02 4,50 1,69 6,63 2,20
Time in environment (in minutes) 05:00 0,00 05:00 00:00 0,00 0,00 0,01 0,00 0,00 0,00 0,01 0,00
Environment size (in junctions) 6784 0,00 6501 0,00 6763 163,50 6535 28,17 6757 181,36 6545 32,64
Roads visited 26,75 5,50 32,38 12,09 74,13 15,49 91,88 16,92 79,88 22,99 88,88 23,64
\Wide roads visited 6,38 7,01 17,13 11,85 53,38 8,45 58,63 33,20 66,13 22,79 59,13 32,85
Narrow roads visited 20,38 8,09 15,25 4,59 20,75 13,68 33,25 20,58 13,75 13,00 29,75 27,32
\Wide roads visited % 23,26 25,01 48,04 18,58 73,57 12,62 60,44 27,52 83,04 16,44 66,66 28,70
Narrow roads visited % 76,74 25,01 51,96 18,58 26,43 12,62 39,56 27,52 16,96 16,44 33,34 28,70
Coverage % 0,39 0,08 0,50 0,19 1,10 0,22 1,41 0,26 1,18 0,31 1,36 0,36
Stops 9,50 3,66 8,13 5,22 9,50 6,00 12,88 4,70 8,13 6,22 8,63 5,90
Stops in Wide roads 1,00 1,60 2,25 2,55 2,75 1,83 5,50 2,51 4,50 3,02 5,00 5,13
Stops in Narrow roads 8,50 3,21 5,88 5,41 6,75 6,04 7,38 5,90 3,63 5,24 3,63 2,20
Stops in Wide roads % 8,44 13,08 33,17 25,32 36,53 22,38 50,54 28,48 69,82 40,24 51,20 36,45
Stops in Narrow roads % 91,56 13,08 66,83 25,32 63,47 22,38 49,46 28,48 30,18 40,24 48,80 36,45
Changes to Wide roads 1,75 2,05 2,38 0,92 2,25 1,28 3,00 1,07 3,38 1,92 2,63 1,51
Changes to Narrow roads 1,63 2,07 1,63 1,19 1,38 1,30 2,38 1,06 2,50 1,85 2,13 1,36
Task completed 1,00 0,00 0,29 0,00 0,86 0,00 0,43 0,00
Table 12: Total male ranking scores and movement statistics, all environments
IntroRG IntroRV RG RV RGF RVF
TOTAL Females SCORE | Deviation ] SCORE | Deviation ]| SCORE | Deviation] SCORE | Deviation | SCORE | Deviation ] SCORE | Deviation
simple / complex 4,38 2,07 4,88 2,30 5,88 1,73 5,43 1,99 5,63 2,00 6,38 1,85
regular / irregular 4,88 1,73 5,25 1,98 5,00 1,69 5,00 2,24 5,13 1,89 4,88 2,10
large / small 5,38 2,88 3,88 1,96 2,25 1,16 3,00 1,91 3,75 1,98 3,38 2,20
repetitive / alternating 3,38 1,85 6,00 1,07 a7 1,39 4,57 1,81 4,25 1,67 3,75 2,60
rhythmic / arrhythmic 3,25 1,91 4,88 2,10 4,88 1,96 4,71 2,29 4,50 2,00 4,00 2,20
ordered / chaotic 4,13 2,64 4,63 2,72 4,75 1,83 4,86 1,95 4,00 1,85 4,50 193
predictable / unpredictable 5,38 2,62 5,25 2,05 6,75 1,04 6,14 1,07 5,25 2,43 5,38 1,60
familiar / unfamiliar 4,00 1,41 4,88 1,64 5,00 2,27 4,57 1,90 5,38 2,67 4,38 2,13
rational / irrational 5,11} 2,30 4,75 2,19 5,00 1,85 5,14 1,46 4,75 1,83 5,00 1,69
interesting / monotonous 3,75 2,25 4,50 1,51 4,13 2,75 3,43 2,30 4,63 2,45 3,50 2,20
clearly structured / confusing 5,00 1,93 4,13 2,90 6,13 2,10 5,14 1,86 5,13 2,36 5,50 1,77
Time in environment (in minutes) 05:00 00:00 05:00 00:00 08:45 01:54 09:36 01:08 07:07 02:40 10:00 00:00
Environment size (in junctions) 6784 0,00 6501 0,00 6725 126,77 6523 16,20 6738 106,07 6543 24,63
Roads visited 23,25 11,15 37,63 10,41 79,88 19,22 103,75 20,17 80,13 25,39 102,38 23,38
\Wide roads visited 3,50 6,68 17,88 11,98 45,25 20,20 69,13 24,70 54,50 26,40 58,88 37,43
Narrow roads visited 19,75 9,36 19,75 7,21 34,63 17,78 34,63 14,25 25,63 20,13 43,50 23,09
Wide roads visited % 10,48 20,08 44,95 22,06 55,81 23,29 65,43 16,16 67,28 30,31 53,99 28,59
Narrow roads visited % 89,52 20,08 55,05 22,06 44,19 23,29 34,57 16,16 32,72 30,31 46,01 28,59
Coverage % 0,34 0,16 0,58 0,16 1,19 0,28 1,59 0,31 IS 0,37 1,56 0,36
Stops 7,63 4,44 9,25 5,52 13,75 9,92 8,38 5,60 6,13 7,47 9,25 7,57
Stops in Wide roads 0,13 0,35 1,63 2,00 2,25 2,38 3,50 3,21 0,25 0,46 1,88 1,36
Stops in Narrow roads 7,50 4,60 7,63 4,44 11,50 9,55 4,88 4,32 5,88 7,66 7,38 6,97
Stops in Wide roads % 4,17 11,79 17,84 16,60 25,08 33,94 38,23 28,26 18,75 37,20 25,12 30,99
Stops in Narrow roads % 95,83 11,79 82,16 16,60 74,92 33,94 61,77 28,26 81,25 37,20 74,88 30,99
Changes to Wide roads 0,75 1,39 1,75 0,89 3,13 1,46 3,63 1,06 2,88 1,96 2,88 1,13
Changes to Narrow roads 0,63 1,19 1,50 0,53 2,63 1,69 3,38 0,92 2,13 1,73 2,25 1,16
Task completed 0,38 0,13 0,63 0,00 0,00 0,00
Table 13: Total female ranking scores and movement statistics, all environments

Comparison according to completion RG RV RGF RVF

Successful | Unsuccessful Successful [ Unsuccessful Successful | Unsuccessful Successful | Unsuccessful
simple / complex 5,60 6,33 5,00 6,75 5,09 5,80 5,67 6,46
regular / irregular 4,60 4,67 4,00 5,42 4,55 6,00 6,00 4,69
large / small 2,60 3,00 2,33 3,25 3,55 3,60 2,67 3,62
repetitive / alternating 5,60 3,50 3,33 5,17 4,82 4,40 5,00 4,08
rhythmic / arrhythmic 4,80 5,00 4,33 5,17 3,91 5,40 5,33 4,31
ordered / chaotic 4,70 4,50 3,67 5,08 3,36 5,40 5,00 4,54
predictable / unpredictable 5,40 7,00 4,67 6,08 4,64 4,80 7,33 531
familiar / unfamiliar 4,30 4,83 5,00 5,25 4,82 5,60 6,00 4,77
rational / irrational 4,00 5,33 5,33 5,58 3,55 6,40 5,33 5,46
interesting / monotonous 3,40 4,67 3,33 3,92 3,91 5,00 3,00 4,15
clearly structured / confusing 4,40 7,17 4,33 4,92 4,18 6,20 5,67 6,15

Table 14: Clustering according to success of completion
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Figure 50: Fit Y by X method between all qualitative fields
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Ranking correlations | Participant A | Participant B | Correlation

F6 F3 0,81

M14 F4 0,77

M12 F2 0,72

M11 M9 0,72

IntroRG = = 071
M12 M9 0,71

M12 F3 -0,72

M12 F7 -0,85

M16 F5 0,87

IntroRY M10 F6 0,78
M14 F2 0,84

F7 F4 0,83

F7 F2 0,72

RG M9 F7 0,72
M14 M11 0,71

M16 F6 -0,79

M15 F2 0,81

F3 F2 0,81

RV M14 F3 0,78
M12 M11 0,77

M14 F2 0,76

M14 F5 0,77

RGF F5 F2 0,74
M14 F4 0,73

F2 F1 0,95

RVF M12 F2 0,77
M15 F2 0,73

Table 15: Correlation between participants according to their ranking
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Appendix F: Survey Questionnaires

The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)
Virtual Urbanity Thesis Experiment

UCL

used onl fr analysis and evaluation.
Name: Parhicipont F1 Age: 7/, Gender: F Occupation: #Archl+ect—

Are you familiar with immersive environments? /st <o m ach_—

Are you familiar with video games? () 14e- Fati | vop~

In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 Z @ o Rl ] Rl O S complex
regular Eliial@) s [7 e irregular
large 1 2 3 4 ) 6 l&'b 8 9 small
repetitive il (27 SR G 25 el 6z 8 alternating
rhythmic  [(1)] 2 [ 3[4 |5 |6 [ 7[8] 9| arhythmi
prdgied 0 )2 [ 3 a5 6. 7.] 8 [0 chaotic
predictable 1 2 | 3| 4|5/ 6| 7| 8| 9 | unpredictable
familiar 1| 2|3 (@) 5.6 |78 9. onemiss
rational 1 @ 3. |=4 | 9eb 7 829 irrational
interesting 1 4t 4 5 | 6 7 8 9 monotonous
earty |1 |@)|3|4|5|6|7|8]|9]| Cconfusing

In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 2| 3 @) LR T ey o s e complex
regular 1 2 (;\ AR Y - o irregular
large filiz [ o[ ar e small
repetitive 1 2. 3 adislied @ Z- 8119 alternating
hythmic |1 | 2 |3 [ 4|5 [6 |[(D] 8] 9| arhythmic
ordered ((1)] 2 |53 (s[5 [e[7[e]o0o chaotic
predictable | 1 | 2 |(3)| 4 | 5| 6 | 7| 8 | 9 | unpredictable
familiar 1|2 @ s ] 5|6 [7: 8|9 unismigs
rational 1 2 @ v Pl ] L e it - ) irrational
interesting 1 20 |3 o Bal 56 @ 8 |9 monotonous
st:tliat';lrye d @ 2 3 4 5 6 7 8 9 confusing
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In a climax of 1-8. rank the structure of the environment according to your experience.

simple 112|345 |8 (?)I B | 9 complex
regular 11213 (Ei ) 5 (6|7 |8]39 irregular
large 1 [(2)3]|e|s5|6|7[8]s small
repetiive | 1 [(2)] 3 | 4 |5 |6 | 7|8 |8 | atemnating
rhythmic 1|(2) 3|4 |5 |6 | 7|8 9] arrhyhmi
ordered 1 g) 3 4 | 8 B 7|8 9 chaotic
predictable | 1 | 2 [ 3| 4 |5 |6 [7[(8) 9 | unpredictable
famiar | 1|2 [(3)] 4[58 | 7] 8] 9] unfamitiar
rational 1 [ 2[(3)] 4|56 |7 [8] 9] iratonal
interesting | 1 | 2 | 3 | 4 [(8)| 6| 7| 8| 9 | monotonous
oy | 1|23 |45 |8 |(@) 8|98 confusing

Additional comments aboul the environment:

Churie Hat | here we
{Eﬂﬁ SWJ ?Lﬂ.‘,‘f‘fg"!ﬂ_’; It keeps the sormve.

i
Physiognonay( Seme ":EE only | 2 hyper
e d‘s’ o rode width.)

Explain your strategy in completing the task in a few werds

| follow the hephd ep-+he  build

1 Avoid hs whith have * ect | s thjecd orre
id paf n Ooffice Bl J'd!‘l:]ﬁ_]" (Tam‘fré_d. il

—Sexrch for the  wider cheett (main b:-'ﬂ;-:tlfﬁ__ﬁ_ Ced] Fre Wﬁf‘f)

7 T

V1ad( tertt +he :m'wj
Which elements / characteristics of the environment helpe;i you in mmpztinn o ur'task
and in what way?

—The widt o +he patha
— low rise/huph rise  buldiyps

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

—In some exterd it wasyth predicoble.
X tere wesnit any relaticnchap Mfu-ea«‘-f e

deadeud < aud +the burhdh%f: Usope .
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In a climax of 1-9, rank the structure of the environment according to your experience,

=
simple 1 || 3|4 'Lé_;l 6§ | 7|88 complex

regutar (7 1 [ 2 | 3[4 |(s)[ 6|7 ]8] 9] iregutar
large |[)f 2|3 |45 |6 |7[8]3 small

repetitive (1| 2| 3| 4|5 |6 |7 |8 8] aternatng
mythmic  [(1)| 2 [ 3|4 |5 |6 |7 ]88 arhythmic
ordered |1 |2 [(3)] 4|56 78|98 chaotc

predictable | 1 | 2 | 3 | 4 | 5| 6 [(2)] 8 | 9 | unpredictable
familar | 1 | 2 |3 [@)[5 |6 7|89 | unfamiliar
rational 1 (2|3 |@|5|6|7|8]| 9] iratonal
interesting 1 m 345|678/ 9]| monotonous
st N 2|3lals]|se|7 9 | confusing

Additional comments about the environment;

L sl hgrven + ‘Ffaunﬂd cut e i portadnte oF
epetibim  ©F buildings. “Is f besm o6 oh ind i catfem ofF
Ck\mﬁn-!; +he w -

nd sut

Explain your strategy in completing the lask in a few wo
Not sureif T cowpleted!
Just followed +he main roedS | Couse gerythiap ele

Y - a s
— gt |

Which elements / characteristics of the environment helped you in completing your task

and in what way?

S0, the only cue way the width of—the hyad

Which elements / characleristics of the environment hindered you from complefing
your task and in what way?

_ o
The Pﬁiﬂﬁ“{ oppeardi (L Of e Sﬂw%fﬂ‘-

=

o

ds ON Trelevaut element for seditur

ol Foun 1o
ewuiron medt -

lerded either +o deodeuds 6 medller rpeds 2 tesideutn| grens(Closed )

(1

~—Due to +he lock ofF lipht , 1 didw't howe fh"?;ﬁﬁ‘gzhﬁu mwtiﬁ.,
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple T ZEZl1S| 4|8 |8B1T|8&]3 complex
regular 1 2|3 | 4|56 | 7]8]|s irreqular
large 1 2 3 4 5 B 7 B g small
repelitive 112 |3 |4&)]|5|6| 7|89 alternating
rhythmic 1|2 |3 |&]| 8|6 | 7|88 arrhythmic
ordered 112 |3 | 4|5 |6 |7 |83 chaotic
predictable 112 |3 | 4|5 |6 | 7|8 ]| 9 | unpredictable
familiar 1 213 | 4|5 |8 |7 | 8|8 unfamiliar
rational 1| 2|3 |65 | 8| %88 irrational
interesting 1| 2|3 |4 |5|6)|7]| 8] 9| monotonous
ceary |1 |2|3|a|s5|6[7|8]9 contusing

Additional comments about the environment:
I haveut got o chie oF Whether £ =y ol the npght dxwﬁuLamrM .

1 wewld hove-lfted 4o see wodiprerentionion i HE hepirosbarl ld
2, An indicatten dhad Le®m movimg tuiards the coure oF the Clby, — oFfice

— low-rise bui |diver, or fadonds with o preat distauce | .
Explain your strategy in com 'flﬂ the task in a few words 'Showing in gwﬁ: bﬂh'f::w}n-‘,l?f_,
1t Seems ke +he ciﬂffmhbwﬁaw nauie me fo koo i:mm-th_

Following The & main med (Widerame) = €Ch firee thet

Jcheage o diffeseutt nuefH Wit © s evid. .
Thi T xS ov the

n,l?hfw. H Rt mare SaFe ta Lfay ou the mmedie road ¢
Which elements / characteristics of the environment helped you in completing your

and in what way?

hir was what 1 foumd ﬁthPl‘ltf‘ Clie .
lite tu nﬁ(bm‘ufkg +lg Oesdeud 1§ ﬁ!mg‘r o betd

sk

)

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Tt was o bik e Troepetihen e tho b ldusgy,
IF o demot or imdicutiye o vimp perdfhe rr-r}
thet yguhe ot the save porid) whedis foy ©

++ 1t seems to ne +that T Spetd o e T
inte that uby jmthetr ot Hheprends e .

Maipe besande cpthe loug ; fullof thesme

bonvy bui ldivps veads
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In a climax of 1-8. rank the structure of the envirenment according to your experience.

simple - | 1 | 2[(3]4|5]6]|7]8]9] complex
rugularL . _Lf-f 1 2 |73 J' 4 [ 5| 68 | T | B |9 irregular
large | 1|2 s|5|s|7]8]s small
repetitive 1 |[fZ)3| 4|5 |6 |7 | 8|9 | alernating
rythmic | (1) 2 | 3| 4[5 |6 | 7|89 arhythmi
ordered 1] 2|@)4|5]|6|7]|8]a chaotic
predictable (1) 2 [ 3 | 4| 5|6 | 7| 8 | 9 | unpredictable
familiar %% 2 | 3 4 | 5 | 6 7| 8 g9 unfamiliar
rational | 1 [(2) 3|4 |56 [7]8][9] irational
interesting 1|23 | 4|5 |6 |7 |8 |(9,/] monotonous
oy 11| @y 3|4 |5|8|7 8|8 confusing

Additional comments aboul the envirenment:

Vety awatitar | lecse uapredediehle speece .

Explain your strategy in completing the task in a few words

fraally, I owmpleted !

My freory  @bout opmeathing the Countey siie
Whu +he hbi”d'l_uefr bre w distaue, yoc helpful /rght.

Which elements / characteristics of the environment helped you in completing your task

and in what way?

Huah_b- low Mie of butldier ond Ha
distauces i1t betieesn Huivo,

Which elements / characteristics of the environment hindered you from completing

your task and in what way?

T repefifine o -the semee.  buf !'d:"’uf,g'.

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
ol MSc AAC [Adaptive Architecture & Computation)
U Virtual Urbanity Thesis Experiment

Personal information : i I
'|'uur persanal delails will be mudmnr!dtnu:u]r as the data will be usad anly lor analysis and evaluation.

Age: - Gender: | Occupation: /(0 1TCCT Farh cipant T2

Are you familiar with immersive environments?

Are you familiar with video games?

In a climax of 1-9, rank the envirenment according to your experience.

simple 1233|6587 [®]9 complex
regular 1 |2|3ala|[5]6|@]|8a]o irregular
large ) z|a3|s|[s5|e|7]|86]39 small
repetitive 1|2 |3 |4 |5 |6 (7)) 8| 9] alternatng
rhythmic 1|2 |@) 4|5 |67 |89/ arrhythmic
ordered 1|2 1@ & | 5Bl&|7]|8]|8 chaotic
predictable | 1 | 2 | 3| 4[5 |6 |7 |8 ) 9 |unpredictable
familiar 1 213 @H_ 5| 6|7 |8 |8 unfamiliar
rational 123 |@| s|6|7|8]8 irrational
interesting | 1 |(2 | 3 | 4|5 | 6|7 | 8|8 | monotonous
ooty 112G 456|788 confusing

In a climax of 1-9, rank the environment according to your experience.

simple 1 || 8] & |5 | & |7 @S complex
regular 1| 2|3 |4|5|6 |7 |@) 9 irregular
large EPEIFIEIEEAEAREAE small
repetitive 112 |3 |4 |5|86 |7 |@)| 9| alernating
thytmic | 1 |2 | 3| 4|5 |6 |7 8] 9] arhythmic
ordered 1 |2 ]|@3) 45|66 ]|7]|8]89 chaotic
predictable 1|2 (3| 4|5 |6 |7 |8 9 | unpredictable
familiar i1 |l2z|3|4]|6)6|T7|8&]|9 unfamiliar
rational 1l2l@]a|s|6|7|8]9 irrational
interesting 12z |3l&a|s|6]| 7| 8] 9 | monotonous
s;luﬁsr?e d 1 2 3|4 | 5| 86|7| 8|8 confusing
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In a climax of 1-9. rank the environment according to your experience.

simple 1|2 |a|ls|s5|6|7]|@|9 complex
regular 112|345 |6 |7)]8]|8 irregular
large 1 || 3| 4|5]|8]|7]|8]8 small
repelitive 1|12 |3 |45 (6)7|8]39 alternating
rhythmic 1 2 (3)| 4| 5|6 |7|8]9 arrhythmic
ordered 1|2|B@)4|5]|6]|7|8]?9 chaotic
predictable | 1 | 2 | 3 | 4 | 5| 6 |7/| 8 | 8 | unpredictable
familiar 1 2 | 3|BGyS |6 |7|8)9 unfamiliar
rational 112|3|s|(B)6|?]|8]9 irrational
interesting 110203 4| 5|6|7]| 8| 9 | monotonous
a1 2|3 |(a) 5|8 |7 8|9 confusing
Additional Comments about the environment:
Explain your strategy in completing the task in a few words
£ | tried 4o okt o reesistonl glctoliowm aud cehie |
ot 4o oo viY2er fhat Liens. rpafretl | Yoblewed (9
anklauT  dognndnes

Which elements / characteristics of the environment helped you in completing

your task?

_\.L.__nr L5 h Foha o A
o b wlas

R

3 2 I.'”_

C e

4

T

T
|

1 7

Which elements / characteristics of the environment hindered you from

completing your task?
"l.-\:‘. Featlpa¥ ol e stveets dhad ) ok [ S vl
hr L OF bo o eetaadeoy o+ albie] el {Ecf
B alat
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In a climax of 1-9, rank the environment according to your experience.

simple 1234|567 |B)S complex
regular 112|345 |6 |(7/)]8]83 irregular
large 1 |((2)| 3| 4|5 |6 |7 |6&]219 small
repetitive 1 2 |3 |4 |85 |(6)T7 |89 alternating
rhythmic | 1 | 2 |(3)] 4 | 6 | 6 | 7 | 8 | 9 | arrhythmic
ordered 1 (2|34 (5/)6|7]|8]89 chaotic
predictable | 1 | 2 | 3 | 4 | 5 | 6 [ 7 [® | 9 | unpredictable
familiar 1 (2 |3|4|(B)6|7]|8]|8® unfamiliar
" rational t 2|24 |6G)6]|7]|8]83 irrational
interesting | 1 [(2 | 3 | 4| 5|6 | 7|8 | 9 | monotonous
gearly 11|23 |4|G)|6|7]8]|8 | contusng
Additional Comments about the environment:
A el fleot scentd  fowbe U geded  Soddfuks < Pagadl

Explain your strategy in completing the task in a few words

R e

1 i e 1k

Which elements / characteristics of the environment helped you in compleling
your task?

O o) g A=t L ks b obeldamn fo ol
\ ne Y [R15 E | Wil ! .
( @udvol SAvaed —dhag Wongl Bat@A MY 5 e oeedy —
or M Ll o
Vashemis (Lra e )
..I

Which elements / characteristics of the environment hindered you from
completing your task?

| cAdia heg koAl Bamen G ~-"11-5L'£- # o lon fo Lotel
l'ﬂ"'l-lll Ir"--l\:"""l-.l_. o "H.--:-__Iu.-'r:k'l-- A it i |
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In a climax of 1-9, rank the environment according to your experience.

simple 1123 |4 ||(65/)|]6)|7)|8]?8 complex
regular 1 2|3 |(%))5|6 |7 8|89 irregular
large 1|12|BJ)4&]|B|8|7]|3]68 small
repelitive 1|2 |3|4|(5)|86]|7]|8]|8 | alemnatng
rhythmic 1@ |3|&a|5|6]|7|8]| 9| arhythmic
ordered 1|12 )3 | &5 |6 |78 % chaotic
predictable 1|2 |3 (|(46)5|6]| 7] 8|9 |unpredicable
familiar 1 2 | 3|4 |(5 |6 |7 |89 unfamiliar
rational 1|2 (3|4 |5|6|7|8]| 9/ iratinal
interesting 1|2 |(3)]4|5|6|7|8] 8 | monotonous
oty | 1| 2|3 |65 |68|7]|8]| 9| contusing

Additional Comments about the environment:

i 0. 1awk Flub emuewrand  poconkl | toedoed
i !
T v

Explain your strateqgy in completing the task in a few words

{ | [
Todd ] = flad el | ik _.I._-_..L

Which elements / characteristics of the environment helped you in completing
your task?

P 1 i ] i ] .
.'__..,-L-_'. eay i el iy, &% kL ' %3 L I-|-||-|" \

) N =

Which elements / characteristics of the environment hindered you from

completing your task?
3 . 1 T

= Mo, 0T e £ Bl s e ol L Wl ] G s -1‘_|_rlr
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In a climax of 1-9, rank the environment according to your experience.

simple 112|134 |8/ 6|78 ]9 complex
regular 1|12 |3 |4 |(8/|6]|T7T]8]8 irregular
large 1 |72y 3| 4| 5| B|7)|8]°8 small
repetitive 1 |2 () 45|67 )89 alternating
rhythmic 1|2 |(3)4]| 5|67 ]|8&]89 arrhythmic
ordered 1 2| 3| 5|6]7)|)86]9 chaotic
predictable 1123|456 7] 8] 9 | unpredictable
familiar 1 2| 3| & (B 8| F B8]0 unfamiliar
rational | 1| 2| 3|4 |5 6| 7|8 8] irational
interesting 1 2 |13 4 | B B T\ 8 g monelonous
ety | 123|458 7|8]|9]| conlsing
Additional Comments about the environment:
b pellor, | he g jwe predlios Alaed Tha (Treal) uéd
4 R S e |

A T T

Explain your strategy in completing the task in a few words

Which elements / characteristics of the environment helped you in completing
your task?

Which elements / characteristics of the environment hindered you from

completing your task?
i i my v kN (i o Pt L T T N it 4 ]

|
L=t b ] Pt da ™

W, T . * T L | v ."-..;.

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)

UCL  vVirtual Urbanity Thesis Experiment

Your personal details will be lrealed confidentially as the data will be used anly for analysis and evaluatian.
Name: Farhcipowt F2

Are you familiar with immersive environments? \,

Age: {/[-Gender: |~ Dccupation: A.Eu'fl Tec]

Are you familiar with video games?

¥

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1|2|3|a|[B)e|7]8] 9] complex
regular 1l2[3f4|s5][6|7[8]9]| ireguar
large 1 2|3 (4|5 |6 (7)) 6|9 small
repetitive 1|{2)]a|a|5]|68 7889 alternating
rhythmic 1 (2 |(8)]4|5|[6|7] 8|8 | arhythmi
ordered 1 2 |\3)| 4|5 |6 |7 |8)|89 chaotic
predictable 1 2| 3 {ﬂ | 5|6 | 7|8 | 8 | unpredictable
familiar 1 2 3 & |I'S ) B 7 8 g unfamiliar
rational 1|]2|3|4]|5|/6)]7]|8]8 irrational
interesting 1 21 3 & 5 | 6 (7 ":. 8 8 monotonous
“‘m'}'e 4 1123|458 ? g8 | 9 confusing

In a climax of 1-8. rank the structure of the environment according fo your experience.

simple 1|2]3|4)|5]6][(7)8/|?®" complex
regular 11 2|3 | 4|5 |6y 78|39 irregular
large 112 |3|a|5|s|@)a|o small
repetitive 1 2|3 | &|B |6 |ETNE8 |9 alternating
rythmic | 1 | 2 [ 3| a|[s|w)| 7] 88| arhythmic
ordered 1|2 |3|4|5|86)|7|48) 9 chaotic
predictable 112 | 3| 4|5 |6 | 7| 8| 9 | unprediclable
familiar 1|2 |3|&4})5/|6)|7)]|8]|8 unfamiliar
rational 1|2 | 3| &4 |58 |(7) 2|83 irrational
interesting 1|2 |3 |4)[5|86|7)| 8|9 | monotonous
ey, | 1| 2|3 |4|s|6|[7|8]|(s] contsing
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In a climax of 1-8. rank the structure of the environment according to your experience.

simple 1|2 |3 |&4fs5)|6|7]|8]8 complex
regular 1|12 |3 |4)5)6|7]|8]8 irregular
large QY2345 ]|s|[7]8]5s small
repelitive 1 2|2 |(&| 5|6 |7 |8 49 alternating
rhwthmic 1 2| 3|4 |5 |'B)T7|0 ]S arrhythmic
ordered 1(2]3 4|85 |8/7]80)9 chaotic
predictable 1 2|1 3| 4| 5|67 {B { 9 | unpredictable
familiar 11(2)3|4|5]|6|7|8]|89 unfamiliar
rational 1|1 2)(3)|4|5)|6|7)|8]|8 irrational
interesting 1 2 |3 & 5 B 71 8 g monolonous
clearly
Pram 1|12 |3 | 4|56 |7 |8 o confusing
Additional comments about the environment:
F{:H DUE THe SIGhS r;r .i
Explain your strategy in completing the task in a few words
Iy §ii A HLE '.'.I, II'I1: * r-.‘l"" l,i:u Il'- i L‘_ ..lllu ! _-|" ::_ .lful _. I'l.' I 1 Illr'l'fl -':I‘...ll 'l .i:rf t |"_‘I
W PHRALE.  wity B LAEGE SteeE

Which elements / characteristics of the environment helped you in completing your task
and in what way?

MDD Mavi e W HE 2% £ Py By - ;
f L) | ] I F . 'I' iy
| cac ol Al ﬂiﬂ

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

& A ’ Ll L 5 - { B T
pr' ||4:|-|, Ny VisLirL N fri_l'.ll--’-,_rr"fl f (EEE N

fﬂ il I-’La-'r.'u'-,'l‘l
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In a climax of 1-8, rank the structure of the environment accerding to your experience.

simple 1|2 |3f(a)s|s|7][8] 9] complex
regular 1 |@)f3|4|[5]|]6 (7|88 irregular
large 1@ 3| a|5|a|7]8)|0 small
repetitve | 1 | 27| 3 v‘%} 5 | 6| 7] 8| 9| aternating
rhythmic 1123 5) 6| 7|88 arrhythmic
ordered 1|2 |(3)]4|5|6|7|8]|0 chaotic
predictable | 1 [ 2 |(3] 4 |5 | 6 | 7 | 8 | 9 | unpredictable
familiar 112|214 |5|6|7|8]| 9| unfamilar
rational 123|456 ]|7]|6)9 irrational
interesting | 1 | 2 |3 ) 4[5 |6 | 7] 8|9 [ monotonous
ey |1 2|3|a|5|8]|7|(8])s| confusing
Additional comments about the environment:
Explain your sirategy in completing the task in a few words
eI, FT THE -_'.'.-'.f".', Y OF 200 LA [y __ -"j:'['"m Tij=y
" WMERLI AL -;':-‘- NP S FEIA | MEL H*"-. Ly ¥ | e : W

Which elements / characteristics of the envirenment helped you in completing your task

and in what way?

pes  OF BUILDINGS

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

%‘ = l'\____l.._:. k'{ w %,
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 2|3 I’J I?‘j 56| 7|89 complex
regular 1 (23| %]|5]|6]|7|8a] 9| iregular
large 2345|6789 small
repetitive | 1 | 2 (3] 4 [ 56| 7|8 | 9| alernating
rhythmic | 1 [\ 2)| 3 | 4| 5|6 |7 |8 |9 | arhythmic
ordered | 1 |(2]3|a|s5]|8|7]a]s chaotic
predictable | 1 [ 2 | 3 | 4 | 5 |(6,{ 7 | 8 | 9 | unpredictable
familiar 1|2 3/| 4|65 6|7|8]09 unfamiliar
rational |1 |2 (13 |4 |5 |6 (7|8]®9 irrational
interesting |'1 | 2 | 3 | 4 [ 5 | 6| 7| 8 | 9 | monotonous
clearly
Tuperas JP 1|12 |3 |/4|5|6|7)|8]89 confusing
Additional comments about the environment:
Explain your strategy in completing the task in a few words v
{r_ Wive  Hiidy R |"( EA L it | H, LOINFS, g . A6 ;;I I:’—'tr LDIN
|L":- il J."'! e ;”':lrlll}':. Ll.th DEA Te AL :gé'lf'a".r'fl_.-'.-"r &y f:‘,f'f-': Ade (/1 NG --ﬂ'_ oL
STREETy [HPTY oF PEIILE

Which elements / characteristics of the environment helped you in completing your task

and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Perptinol UF Tt BMe BuilpiNG s S Nor

MELPFUL oo GEENTING Yozl @ (N THe Gty

-
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In a climax of 1-8. rank the structure of the enviranment according to your experience.

simple 1 3| 4|5 |6 f 7) 8| 8 complex
regular 1 3|a|s|efl7)8]s irregular
large 1 2 l3/)| &| 5|6 | 7|8 |8 small
repetitive 1 \2y3|4]|5)|6]|7]|8]|8 alternating
rhythmic 1 23| 4)5|6|7)8)8 arrhythmic
ordered 1 2|3 | &|56efT7]|8a|8®8 chaotic
predictable 1 (2 ]13) 4|5 |68 | 7| 8| 9 | unpredictable
familiar 1|2 |3|[&4|5|86| 7|89 /| unfamiliar
rational .4 2|3 )4 |5]|6|7]|8]|89 irrational
interesting |'T | 2 | 3 | 4| 5|6 | 7 | 8| 9 | monotonous
clearly i :
strtsctursd 1 2 3 ; ﬁ E| 6 71818 confusing
Additional comments about the environment:
Explain your strategy in completing the lask in a few words
(Ter  To Move Auonk o LHECE  OTREE; .':'7- LED
- NOVE Ao | Fi A L R s i o
L AL FEER a‘"-‘-";..{‘-‘;;

Which elements / characteristics of the environment helped you in completing your task
and in what way?

|_','l|'-|'- [ _.'r.' Py —f -
L W A T~ fuli i) i i o g O —

Il.r |, [ 4 _r‘ - f [ _.r: ':Ir.l" I!._'_,I'!l

# g
owes frowy Larfe 3

Je
freck)

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

SBILlY  + BePeEn T

N

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
TCL MSc AAC (Adaptive Architecture & Computation)
=== Virtual Urbanity Thesis Experiment

Your personal details will be treated confidentially as the data will be used only for analysis and svaluation.

Name: P&f*dPM’x’ 52| - Age.27 Gender: T Occupation: STumEnTS
Are you familiar with immersive environments? 7=

Are you familiar with video games? ?’L;c

In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1 l:_f',, 3| 4| 5|6 |7 |88 complex
regular 1 2| 3| & @‘, 6 | 7| 8|9 irreqular
large 1|2 |3|4|5|6]|7|@E)9 small
repetitive 1 2] 3| & (_5':‘“ 6| 7| 819 alternating
ythmic | 1 | 2 | 3| 4|56 [(7/] 89| arhyhmic
ordered i | Z |93 | &]| 5 &)] 78 |5 chaotic
predictable | 1 | 2 | 3 | 4] 5|6 [(Z/] 8 | 9 | unpredictable
familiar 1 (f I3 | 4| 5| 6|7 |8 |89 unfamiliar
rational 1 (2|3 |@&)|5|6([7]|8]| 8] irational
interesting |(1.| 2 | 3| 4|56 | 7| 8] 9| monotonous
Eors A B AR R E AR @‘ 6| 7| 8| 9| Cconfusing

In a climax of 1-9, rank the structure of the environment according to your experience.

-

simple 1 (2)| 2| 4| 65|68]|7)]|8]8 complex
regular 1|2 (3|@)|5|86]|7 |83 irregular
large 1 | 2 |3 | & (3 6|7 |89 small
repetitive 1 |2]3]s|s5|@&]7]e]s alternating
rhythmic 123|456 7|89 | arhyhmi
ordered 1|1 2|3 |4 |5 |@E)7|8]0?9 chaotic
predictable | 1 | 2 | 3 |[(& /| 5 | 6 | 7 | 8 | 9 | unpredictable
familiar 1|12|3|4)|5|(®)|7)|8]|8 /| unfamilar
rational 1|2|3|aG) 6|7 ]8]| 9] iratonal
interesting 1 2 ﬁl & 5 B 7 8 9 monotonous
Sﬁ?t':ryu d 11213 |{ _-:‘i 5| 8|7 |EB| 9 confusing
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In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1l2|3|[@|s|s]|7]|8] 9] comple
regular 1|2|3|a|(] 67|89/ iregutar
large 1|2 (B sa|5|6|7]|8]|8 small
repetitive 1 [(@|3|&|5|6| 78|89 aternating
rhythmic 1|2 (3| 4|56 7|8 8| arhythmi
ordered 112 |3 (@) s5|6|]7|86]89 chaotic
predictable | 1 | 2 [ 3 | 4 [B |6 | 7| 8| 9 | unpredictable
famiiar |V | 2|3 |@&)| 5|6 | 7|8 |9 | unfamilar
rational 1|2|3]af9|6|7]8] 9] iratonal
interesting 1|2 |3 |&)|5|6| 7| 8| 9 | monotonous
ety 1|23 |4|@)|6|7]88]| confusing
Additional comments about the environment:
CvIELAnLL Te EWYIEOMMEPRT Wi ~EJVITE  ClEre Fui-
MoEiEwT Bwri “THERE LT A PRI TP Jea
e LR S5 T wieufs pad AUOATE P yE

TP b i T S o Tl Al W0l TMRDVLEH

Explain your strategy in completing the task in a few words

1= Mooy STy —F TYTE DEGE T Slns TME SFYniaE
i BT o pednd Ly o = TS Tl Ao Ol S
3
oY Byt o, TV A (Ll SE 1M

Which elements / characteristics of the environment helped you in completing your task
and in what way?

TIE e mfAenms oF TYIE Lol Ropd Arqen. A Foper
L ¥ o] NS e B TR T T T Lorand ERT

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

SOME  LEFPITRAT “Miwd cOniiign MY MoyBubay

LT pas WIE &%V Padpea Eret s
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple | 1| 2] 3| 4|5 |®) 78] 8] complex

reqular 1 213 | & |@ E-_ 7| B]| S irregular
large 1 k2) 34 s[6[7][8]9] sma

repetitive | 1 | 2 | 3 |(B)| 5|6 | 7| 8 | 9 | alternating
rhythmic | 1 | 2 |3 | 4|5 |6 [@)] 8| 8| arrhythmic
ordered 1| 2|3ale|s5|@|7]8]s chaotie
predictable | 1 | 2 | 3 | 4 | 5 |¢(B)| 7 | 8 | 9 | unpredictable
familiar 1]2]3[a|5]|8 (D] 8|8 unfamilar
rational 1 (2|3 (&) S5|6|7|8])8 irrational
interesting 6-.:" 2 3| 456|788 | monotonous
ey 1|2 |@|a|s|6|7|8|9]| contusing

Additional comments about the environment:
TE RrPoOVvBUBT wim Moie praltBERTiae Araa
HPLae PRLE L BEXYTNnG

Explain your strategy in completing the task in a few words
T MEVE TOLLARRS T Sfi-nE Sl el Froie
A=, ™ = DEnAs BT,

Which elements / characteristics of the environment helped you in completing your task
and in what way?

MOVEMENWTE ~¥Wéar Juiudis [LEfieeE S EvEn IF
1 WVYT APRTEAT Toouvip Moo MYl e Ao

D T

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

SemE e BV Wil YRS REFImTae Ann

LoV JTE D W E F L-ITAE
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In a climax of 1-8. rank the structure of the environment according te your experience.

simple 112 |3|sa]|5|6]|7|@&)|29 complex
regular 1|23 |45 |e|7|8]|9 ]| iregular
large 1|12 |@3)|&4|5|6|7)|86]839 small
repetitive 1|2 |3 |&((8)6|7]|8]| 8| alternatng
rhythmic 1|12 |3 |&4|5|86|(7) 8| 9| arhythmic
ordered 1|[(Z]s|&|5|6|7[8]8 chaotic
predictable 112 |3 | 4|(5)]86| 7] 8| 8 | unpredictable
familiar 1|23 |&a|E|6|7|8]| 3] untamilar
rational | 1 | 2|3 | &) 5|6 | 7|8/ 9] irational
interesting | 1 [(2)| 3| 4[5 |6 | 7] 8] 8| monotonous
B A R Gl e|s5|s|7]|8]9]| contusing

Additional comments about the environment:
T LT o ] ot il Mg e H‘-L-vc_n_: L o = PR YRR, oA
Pty LAAETS Ul LPAE Fo MR orETTeLs Lot
a3 e EPTT Ea{Lf AY T RAsyoafrd

Explain your strategy in completing the task in a few words

TV T M Aimds MUy Friiomag iR Lr'!-.!"-b-l,..-___'l'-—'rr!-%

CUTYE wonBeE SO T Te RESiDenst 4 JPrmet

M T WS L ey i 735U qk Mansys FEoag
ME <OHUER- Jnors Jowaens M AL )

Which elements / characteristics of the environment helped you in completing your lask
and in what way?

™E U TY W SBME OF ME  BYilDywAss Trier
3 TELeITY P B A= T MovEDR MrLander T D e

Iy PR ra iy I Y ST o ey P A .

Which elements / characteristics of the environment hindered you fram completing
your task and in what way?

e oviftag, WPEDLpy T VIS Bddon A
Pt Popds THE  Brrvooarsaeyr 1= CEMAGL

FoPoai=,
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 123|556 |[7]8]¢9 complex

regular 11234 |5]|63 7|8 9| iregular
large 1|z |@)|a]s]|s6|7]8]9 small

repetitive | 1 | 2 | 3 | 4 [(B) 6| 7| 8| 9| alernating
rhythmic 1|2 3|&a@)] 6| 7] 8|8 arhythmi
ordered 112 |3 |@|5|6|7|8]|39 chaotic
predictable 1 2 (3| &|5]6 .[_?, B | 9 | unpredictable
familiar 1|1 2|3 | 4|5 |6 || 8| 9| unfamilar
rational 1(2]|3]|4|(B)6|7]|8]?9 irrational
interesting 1 2| 3lce| 5| 6| 7| 8| 9 | monotonous
ey 1| 2|@| 6|5 |6 |7 |89 contusing

Additional comments about the environment.
L 2 T o

G I':-'f\‘y'lr!t.-p-rlLﬂ'-l_ 5

Explain your strategy in completing the task in a few words
SPpAp A

ENVIEC NMewsT S

Which elements / characteristics of the environment helped you in completing your task
and in what way?

SAaME Ao BYIRRNMEIT §T

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

= ErYTIRS Rk Pr K=,

LS

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)
=== Virtual Urbanity Thesis Experiment

Your personal details will be treated confidentially as the data will be used only for analysis and evaluation.

Name: p:\'r‘-l-i::ipnm‘\' Fs Age: ./ Gender: [ Occupation: « wuncguanple L/:-L o
L l,_ : I-.L\, {0 Erpat
Are you familiar with immersive environments? ./ ‘.. L. ool l
III ) L =1 ‘L. ‘-—L

Are you familiar with video games?

A _1-:.1.1&_&-1_

In a climax of 1-8. rank the structure of the environment according te your experience.

simple SEIEAFAIGIEREAERE complex
regular 1|2 |3|a|6|6|7|®) 9 irregular
large (Y| Z|Z|& |8 |8 |7|8]|®8 small
repetitive 1 2 (]| 4|56 )7 ([8]19 alternating
rhythmic 1]1(2)| 3| & |5 |6 7|8 |9 arrhythmic
ordered 1 2|3 |4 |5([6]|7]8]|9) Cchaotc
predictable | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |(9 | unpredictable
familiar 1|23 4,5|[6|7]8] 9| unfamilar
rational | 1| 2[3|4[5]6|7]e][(9) iratonal
interesting (1) 2 | 3 | 4 |5 | 6 | 7 | 8 | 9 | monotonous
o R @J 67| 8| 9| contusing

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1 2 13 & L § B | 7] 8|89 complex
regular 1|2 |3 |&]5 |6 |7)8]S" irregular
large 1 2 |(3) 4|85 |6 |7 |88 small
repetitive 1|2 |3 |4|5)]6]|7]|8]|8/| alemnatng
rhythrmic 12 |(3]|4]|5|6]| 78] 8| arhythmi
ordered 1 ((2/] 3 & B B 718 g chaotic
predictable | 1 | 2 |(3/| 4 | 5| 6 | 7 | 8 | 9 | unpredictable
familiar 1|2 |(¥| 4| 5|67 ]8]89 unfamiliar
rational 1 2 | 3|/4)| 5| 6| 7|89 irrational
interesting 1] 2 4 [/5/| 6| 7| 8| 9 | monotonous
su'f:‘.le;;:!'ld 1 |( :T 3|4|5|6|7|8|9 | confusing
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In a elimax of 1-9, rank the structure of the environment according to your experience.

simple 1 2 1\3) 4|5 B 7 8 g complex
regular 1|(2)]3|4|5]|86|7)|8]8 irregular
large 1l(2)]a]a|5|s]|7]|8]|s small
repetitive | 1 | 2 |3 | 4[5 |6 |7 |8 g/ alernatng
rhythmic | 1 | 2 [(3'| 4 | 5[ 6 | 7| 8 | 9 | arrhythmic
ordered 1|23 |afs/|6]|7]|8]|?9 chaotic
predictable | 1 | 2 | 3[4 |5 |6 [ 7] 8| 9 | unpredictable
familiar 1|23/ & | 5|6 |7 |89 unfamiliar
rational 1|23 |&4]|5 |6 |7]|8]| 9| irational
interesling 1 2|3 | 4| 5]6 L?*' B (8 monotonous
ety Ty l2(3|a|s|6|7[(8)o| conusing

Additional comments about the environment:

||II-IL Wy .1 . 1'.-.

Explain your strategy in completing the task in a few words

——

JoadA .:,uL,L\.'r Ot Uas wndle  barlia

Which elements / characteristics of the environment helped you in completing your task
and in what way?

Tt '\I'uu-!' Witd it ge ol Gobin u_k—iy'

Ainr oteda Tinos

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

-.T[;--._,._ PO DB LA f\ﬁ_,.r"! o 60 blaed

/.ar._,-.'"ttx;'-'\ £ i :41‘57‘ Neasf . qaad II‘I}L{JL-M{_J;'..
\YHE COURT
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1 2 |3 | 4|56 |7 |88 complex
regular 1 2|3 a]|s|s[(7)] e[ 9] ireguter
large 1 12|34y 5|6 7|89 small
repetitive 1| 2|3 |4 |5]|6|7|8)]| 9| alternatng
rhythmic 1 2 13| 4|(85)]6|7)|8]|S8 arrhythmic
ordered 1 2 13|l4)]5|6]|]7]|8]°% chaotic
predictable | 1 | 2 | 3 |/4| 5| 6 | 7| 8| 9 | unpredictable
familiar 1| 2|3 | &5 |6 |D]|B]| S unfamiliar
rational 11 2|3 | &|8 (6] 7]8]|9 irrational
interesting 11213456 | 7] 8] 8| monotonous
ﬂl'f:l";f‘;;d 1 (2|3 |4|5([6|(7) 8|8 confusing

Additional comments about the environment:

{iuq,;‘.ﬁ_; ¢ and i bl uLI(;'L- v -LJL.._,_-.E.e
‘_'L.J.-I:_ AL L E‘ P f"-.-{-' | Jl;_: .L"i.-'-l.lm' L |:u,_.f " Lo

Ak f-E'fL L J ﬂ,_‘;n‘_[,'_ ‘I.J'_q_,d.ln-j ih, 'Ir'll"‘f.-.”"“} f"l{_.f'.-'f_-'.R
J ! f

Explain your strategy in completing the task in a few words

.Jl"'-f‘-‘-jl f Ligix AW x'.'.:?'li.”] - .g{,r*—"'-'f ﬁlm_;-’b-_,!'_’

‘:—h &__r th_t'l‘::zlr - L L\.__i-- - xj‘_.“ r’LJ..-I.x j ‘:‘..J'L-'L-‘ ot
LF if Al )

Lo laaa ik Lf
/

Which elementﬁ f characteristics of the environment helped you in completing your lask
and in what way?

Jiaad L RAALOAA 7 AL Lk
/

-U.-._..:. oL C fl.r; }g . x.

'f--( /:,- !rn".(_ﬂa'.\_, [_g,*7
s o I.-‘.

Which elements / characteristics of the environment hindered you frem completing
your task and in what way?

Tihe blaeh_ AgLéedn
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1|2]|3|af/5)|6]|7|68]s complex
regular 1|23 &a|5]|6]|7[8] 9] imreguler
large 1|2 s|a]s5]e]|7[s8]n small
repetitive | 1 | 2 |(3)] 4 | 5|6 | 7| 8| 8| aternating
rythmic | 1 | 2 |3 | 4[5 [6 | 7( 89| arhythmi
ordered 1|23 |a|[s]|el7)]8]s chaotic
predictable | 1 | 2 | 3[4 | 5|6 |7/ 8| 9 | unpredictable
familiar 123|456 ]7]|8]9]| unfamilar
rational 1|2]als[s]ef(™]e]s irrational
interesting | 1 | 2 | 3 | 4|5 |6 [ 7[(8] 9] monotonous
ooy lalg|=| &8ss Ej confusing

Additional comments about the environment:

:,F, Mol W i A0 of Lia e - n.'b'-.-ft.f .:\,.l;'_.'[_.i_.h.-ﬁ;j
N ROy L»'f a0 ¢ (I Jox G 5

A L aafd Ll
C 1.", veloea / le'u_"_ ¢ fe L Lt ,-_-l’._‘_f ,\7
h (

Explain your strategy in completing the task in a few words

T cowmldu't Aolne 41 Ao Afrales y wopried
T GEdia wWorae f‘d AN L'JIILL'tH""I ﬁ*”f up RS LT
Lild tha !,}.LLL 0 Us &£ u’,b.i Linaen s [/ [gor~d

__Lq-‘i

Which elements [ characteristics of the environment helped you in completing your task

and in what way?

polboing ha»‘{'-;.- ed — T LE}WT'LLCL*L- e iy

-

(e Lk-t wid AL hovT

Which elements / characteristics of the environment hindered you from completing
your task and in whal way?

L™ o) i - c |
Jie ) &;Ia oA bive lexleye ¢ ( e bAaal u'-'_tmj".;
& Counls ,L-\.".‘I[ skt Ao of e Qaa f‘ LELnDdub
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In a climax of 1-9. rank the structure of the environment according to your experience.

simple 12|34 ]|5]|6|[7)(8]9 complex
regular 1 (2 ]3[4[5]|6]|7]|8[9] iregular
large 11 2|3|[4)|5|6|7]|8]%9 small
repetitive 1 2) 3 | 4[5 |6|7)|8]9 alternating
rythmic | 1| 2 |3 [(a)] 5|6 | 7| 8] 9| arhythmic
ordered 1|12 (3| & |5 |6 |(T]|&]|9 chaotic
predictable | 1 | 2 | 3 | 4 |(5)| 6 | 7 | 8 | 8 | unpredictable
tamiliar 123|486 [7]8]| 8| unamilar
rational AR IAEIFIAEAE (h] 8|9 irrational
interesting 1 2 3| 4 5 {’Bn 7 g | 9 monotonous
ety 1y |23 4[5 [6|7|(@)9]| contusing

Additional comments about the environment:

EJIEW A ,,-.”-.“_]_,!‘._..1.1{\..] s i‘__ o4 r! LA el A IILI,_.;;_.-L_'
N o et L Negas 4 o g0 WA cacled f{{ S

o

Explain your strategy in completing the task in a few words
Juol L0ty i_ﬁiu- tlrr Loy e’ !?m Lih vo
ollewd auld ¢ j A AR

[f u;,._s«j Y fe .ﬂ[ Lt
" A (R { Ledha e (s Adeas

Which elements / characteristics of the environment helped you in completing your task
and in what way?

a

A wopn au (BNler dend (o tgad evigf (o

oAl ll.r-\, ‘.. f‘\_u‘/uﬂ .ZL CLda L..r'\j

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Rie blacl. dorecn. i Tl *L'f’ni':u-w.r

EAATLA DAL T

Thank you very much for your participation!
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MSc AAC (Adaptive Architecture & Computation)

‘ The Bartlett School of Graduate Studies
UCL Virtual Urbanity Thesis Experiment

detolla will be rastart confidentially as the data will be used enly for analysis and evaluation.
Name: ' Paw-heipont 16 Age: 3 Gender:/~ Occupation: [/ ¢.ote, .7
Are you familiar with immersive environments?

N
Are you familiar with video games? 47

In a climax of 1-9, rank the structure of the environment according to your experience.

simple 123 [(#]|s|6]7]e8] 9| complex
regular 1|23 |@|s|e|7]8] 9| iregular
large 1|2|3]|4|B)fe]|7]|8]s small
repetitive 1 é:]' 3| 4 5 | 6 7 (B9 alternating
rhythmic 1 2 é:-' 4 | 5|6 | 7T | 89 arrhythmic
ordered | 1 | 2)| 34|55 |67 |8]0 chaotic
predictable 1 @ 3| 4|5 |6 | 7| 8| 8 | unpredictable
famillar 1 2| 3| 4|5 é::' 7| B8]89 unfamiliar
rational 1l2]3[a]s5]|6]d)e]s irrational
interesting | 1 | 2 | 3|4 |(5]6 ] 7| 8] 9| monotonous
oeary |1 |23 |4a|5|6[(7|8]|9]| confusing

In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1 2|13 | 4|5| 6 E;i} B |9 complex
regular 1(2]|3|&a|5|6|[@|8]o>s irregular
large 1|2|3|&a|6)|s|7|8]3s small
repetitive | 1 | 2 | 3 | 4 | 5| 6| 7| 8] 9| alernating
rhythmic 1|2|3|a|s5|6|[f)] 8] 8| arnhythmi
ordered 1|2|3|&|5|6]|7|@) 9 chaotic
predictable 1 2|3 |4 |5 @ 7 | 8 | 9 | unpredictable
familiar 123|445 |6| 7|8 9| unfamilar
rational | 1|2 |3 [4[5|6]|7|8]@) imatonal
interesting 1 2 3| 4|® |6 | 7| 8| 9| monotonous
¥y |V |23 |45 |8 |7|@) 9| confusing
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In a climax of 1-9, rank the structure of the environmenl according lo your experience.

simple 1 2| 3 @ 's|le|7]8]09 complex
regular 1|2|3|@|s|6|7|8]a irregular
large 1|2|3|s|@®|6]|7]|8]s8 small
repetiive | 1 |2 | 3|4 |5 |6 | 7] 8] 9| alternating
rhythmic 112 |3 |4 (5|6 | 7)) 8|9 | arhythmic
ordered 1(2|3|4[5]|@6|7[8]39 chaotic
predictable GO [ - S e 0 IEAERE unpredictable
familiar 1|23 ] &% |6 G_ﬁ 8 |9 unfamiliar
rational | 1 |2 |3 |4 [s|[6|7|@] 9] irational
interesting | 1 | 2 | 3 | 4 |5 |6 |7 é:,‘ 9 | monotonous
Jlearty 1y |2 |3 4|s|6|7|@) 8| confusing

Additional comments about the environment:

dJr-nt-u ﬁ:"-’fr"ﬂ"::f K .-'P"'"'-""""-" L-'L—A’I:- Lt o o g ﬁtaﬂ't'f—plﬁ-“—:—f [P
;{?HEHM-?“ Lt LAE?H.I"'

Explain your strategy in completing the task in a few words
M??ﬂﬂ? B d—_,‘,a-,;_.ﬁu_-

Which elements / characieristics of the environment helped you in completing your task
and in what way?

S E

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

FAL Smtur §Coribny (Fhopas b brilel ey ) &
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 12|@|4|5]|6]|7]|8]2a complex
regular 1|23 |4&|B|6|7|86]|9 irregular
large 1 2 | & 4 5| 6 7 g | 9 small
repetitive 1|12 3| 4|5 )|6) 7| 8|9 | alernatng
thythmie | 1 | 2 | 3| &4 | 5|6 | 7|8 9] arrhythmic
ordered 1126456782 chaotic
predictable | 1 | 2 | 3 | 4 | 5[ 6| 7| 8 | 8 | unpredictable
familiar 112|@ |45 |86 |7]|8]| 9] unfamilar
rational 1| 2|3 | & @' 6| 7|89 irrational
interesting | 1 | 2 | 8)| 4|5 | 6| 7] 8] 9| monotonous
g | 2|7 a3 E] 6|7 |8 |9 | confusing

Additional comments about the environment:

J_; a‘ln?.fr .rrtfj :?p"r.,{;l:--:_ru ] ﬂr;}-;_é -:"J,mr_l"' “"#E'.Z\-:ﬂr T W
,FI_]\ O A =N T fﬂ'.-d‘ P :,.'.ﬂl'lf-f-l FIv.E _fur‘:!rrn{{f E P Hr.z:")

Explain your strategy in completing the task in a few words
fr' ﬁ\d‘rﬁ‘:;r o ol r e r 7 otton

Which elements / characteristics of the environment helped you in completing your task
and in what way?

fﬁf&ri'rﬂ{f“?ﬂ —f’ A R CLggerAE VO,

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

/{"-l-‘"l"' .l{""':'? ""'f"-"é." Lo Séc 1-",-";1 ¢

o ;-:f‘:-i."’:- o {-‘.5_ o S

el R ,HJ.F'? }-a.-,‘.d‘..—tg ;.f\_-n-f‘ﬂ.ﬂq( lj-ﬂl_,—‘:"—h.l]
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple | 1| 2|B)[ 456|789 complex

regular 1|2|f)]a[s5[e][7]8]5s irregular
large 1(2l3|a|[6/6|7[8]39 small

repetiive | 1 | 2)| 3| 4|5 |6 | 7| 8] 9| alternating
thythmic | 1 | 2 | 3 | 4 | &) 6 | 7 | 8 | 9 | arrhythmic
ordered 1|23 |@|s[s]|7[s8]3s chaotic
predictable | 1 | 2 | 3 | 4 | 8] 68| 7| 8 | 9 | unpredictable
familiar 1 | 2@ 4|58 7| 8] 9| unlamiliar
rational 1|2 [3]4|B)[8]7]|8] 8] irational
interesting 1123 ] 4 @ 6§ | 7| 8 | 9 | monotonous
ey 1y 1o 3 [4f()|6|7]8]8| consing

Additional comments about the environment:

e it rnen oLirlny o fEeed mwe

FALAL podrt trsse olamal Lol .. ol gl Y-S

Explain your strategy in completing the task in a few words

FM;-? ol f -y h‘l"‘l—? Sgt ﬂ:-ﬁ’f—f'f'—f;“i Ly

Which elements / characteristics of the environment helped you in compleling your task

and in what way?

.dg”;rrff'f‘\?u Creciote. -’-"‘f,. E.-"L--‘,.n-g: hreie 2TE .
L_-\,.j'-{,.:.-f--r{ Aoy "‘-'Ifn Tetr iy J‘M_.r e ’}

T

ﬂ'-‘hﬂ-'{"cq

r

Which elements / characteristics of the environment hindered you from completing

your task and in what way?

A I..-l"fu-'é-

-w‘.u
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1]23la|s]s]|(@]|s]s complex
regular 1[2]a|4a[5]6]@)a]os irreqular
large 11234 |6)6|7]8]3 small
repetitive | 1 | 2/ 3 | 4|5 | 6| 7| 8] 9| alternating
thythmic | 1 | 2 | 3 | 4|5 |6 | )| 8|8 arhythmic
ordered | 1 |2 [ 3|4 |5 |6|7]|'8] 9] chaoic
predictable | 1 | 2 | 3 | 4 | 5 | 6 | (7)| 8 | 9 | unpredictable
familiar 1 2|3 |4[5[6|7]8) 0] unamiar
rational 1 2 3 NLICAREAE 9 irrational
interesting 1 2 3| 4 ] B (ﬂ B | 9 monotonous
Jearly lv 2|3 4|5 |6 | @] 8| 9| contsng

Additional comments about the environment:

Explain your stralegy in compleling the lask in a lfew words

.:ft-n--w‘; re ctnfre (ntvh shopmo & porry ) ro arésiclect s

.PL-'\.{_FT

Which elements / characteristics of the environment helped you in completing your task
and in what way?

‘é{:ﬂ' .'{l"'lfrﬁ"'ﬁrﬂ o :fll'rl_f II-._. fﬁf—ﬁ(ﬁ. L

Which elementis / characieristics of the environment hindered you from completing
your task and in what way?

_?-';L"‘_f tarEal Ford bt }; ;ﬂ".r.—f.--i'; _f.p-\.trlfu

Thank you very much for your participation!
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i The Bartlett School of Graduate Studies
TCL MSc AAC (Adaptive Architecture & Computation)
=== Virtual Urbanity Thesis Experiment

Your personal detalls will be ireated confidentially as the data will be used enly for analysis and evaluatien,

Name: Favchagant FF . Agi:__; . Gender: - Occupation: _h{--"—l Heet

Are you familiar with immersive environments? ‘,L .

Are you familiar with video games? ).

simple 1 (@) 3]|a|5]|6|7|8]38 complex

regular 1(2|@)|4|5|6 |7 |89 irregular
large 1 2|3 |4 | 5|6 |7 {E il 9 small

repetiive | 1 |(2)| 3 | 4| 5|6 | 7] 8] 8| alternating
rhythmic 1|@)]3)|4]|5|6|?[8]59 arrhythmic
ordered 1 2 {E.} 4 | 5|6 | 7|88 chaotic
predictable | 1 |(2)| 3 | 4 | 5 | 6 | 7| 8 | 8 | unpredictable
familiar 1 (@) 3|4|5 |6 |7 ]| 8|83 unfamiliar
rational | 1 | 2|3 4|5 | 6|7 8|9/ .iratonal
interesting 1 2|3 | 4|5 {E 7| 8 | 9 | monotonous
ey | 1|23 |@)|5|6]|7 |88 confusing

In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1 |@|3|&a|s|e 7|88 complex

regular 1 2|Bfa|ls|6|7]8] 8] iregular
large 1 |@)f3|[a|[s5]|6]7]8 9 small

repetitive 1 2 |3 ]| 4 @ 6 | 7| 8|9 alternating
rhythmic 112 |3]| & Lﬁ; E | 7 18| 9| arrhythmic
ordered | 1| 2|3 |4|5|6]7]8]s chaotic
predictable | 1 | 2 | 3 | 4 | 5 [(6/| 7 | 8 | 9 | unpredictable
familiar 1 2 |3 |4 |(B)B |7 (8B |8 unfamiliar
rational 1|23 |(a)]s]|e|7]|8]s irrational
interesting 11 2|3 |4 (5|67 8|89 | monotonous
st‘t:‘:.::tal::‘ynd 11213 \Ex 5|67 |89 confusing
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In a climax of 1-9, rank the structure of the envirenment according to your experience,

simple 11234 |5|6[7|(®) 9| complex

reguar | 1| 2|3 | 45|67 |(8)] 9] iregular
large 1|2]|3]a|s|[e|[7][@)s small

repetitive 1|2 (3|&a|5|6]|7|(@)]9 alternating
thythmic | 1 | 2 |3 | 4 |5 |6 |(7)] 8] 9| arrhythmic
ordered 1|2 |3|4|s|s|CD]8]s chaotic

predictable | 1 | 2 |3 |4 |5 |6 |7 |(B) 9 unpredictable
familiar 1|2 |3|4|5][6|7]|8][(8) unfamilar
rational 12134 |s5]|6]|7[(8)] 9] iratonal
interesting 1 (_EJJ 3|4 |5|6| 7| 8] 9| monotonous
ety |1 2|3|af(s)6|7|8[9 contusing

Additional comments about the environment:

Explain your strategy in completing the task in a few words

l‘[“.".!;.'__,!u i -.If--.ﬂ.;-_-*.-w.?'l'x'--{_ 4*&."'- t.i:—r'rl;_—l- i S \"-‘H A e
DU el [ oy, [oes ".gyd Gost, lwas  conflned]

\ havea d Covnp o g ..;_..i +thae Tasik

|

Which elements / characteristics of the environment helped you in completing your task

and in what way?

\We Hype of e builed Via s L Shops oy
VeSwolos e s, An i.l. ‘J"uia}r:' eaelS - Senaée slveels
""‘x' S Vil Uy P LjL._q’_J {:_;_J -.-__,r-'_- "':1.'-'!"’.:1 :‘\, NI Lfl:k [:’
Which elements / characteristics of the environment hindered you from completing
your task and in what way?
Scwe beloal i g ) duocqut Vo saw many
{W"IT'IF T S A buowFedl vy A I.-'{"- !Il'&t"'b' A 4
Ve s | S TR k | Wik, -h_,. W vagy L'*-\]:l. WA “J- "1'1-"..-‘ SEATY U F]_-L\.t"' :
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 112|345 |6 'G‘} g | 9 complex

regular 1|2]2]a]s|s|@| e]e irregular
large 1f@/]3|4 (5|8 |[7]|8]|39 small

repetitive 1 /2|3 |4 (|5/[6]|7|8]|9] alernating
rhythmic 112 |3 |4 ((5//6|7|8]| 9| arhythmic
ordered 1 2 13|4 |5 |68 |\2))8]°9 chaotic
predictable | 1 | 2 | 3 | 4| 5|6 | 7)) 8 | 8 | unpredictable
familiar 1|2 |3 | &) 5160 7]|8]8 unfamiliar
rational | 1 | 2|3 |4 |56 )7 |89 | irational
interesting | 1 | 2 | 3 | 4| 5|6 | 7| 8| 8| monotonous
oy |1 2|3[4)|5|8]|7[8]9| confusing

Additienal comments about the environment:

Explain your strategy in completing the task in a few words

| {2ne

Tyieal

'::}U..'r_ W e Pt B “PriferehEe,-

Which elementis / characteristics of the environment helped you in completing your task

and in what way?

\ AL -1-‘~Lr[- =SOTNE Mmooy bo ol St ilf".{.:f;. ¥
from e Hnddlhona € ovaes The  sfrafs
BCLaN € BSlang- — \ MNaye Mt mpdfeal o ¢
1

Which elements / characteristics of the environment hindered you from completing
your lask and in what way?

The boie | € pe fo i

1:':‘.1”:;'.-#".' iy '~'.3"-»_.|

1
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple HEIEEEER O EAERE complex
regular 12 (3|a|5|G)]7]8] 9] iregular
large 1|l2|3|a|s|6]|78]9 small
repetitive 112 |3 |4 |G)6 |7 (8|9 alernatng
rhythmic | 1 | 2 | 3 [ &4 |(§)| 6 | 7| 8 | 8 | arrhythmic
ordered 1 2 |3 |4 |(5]|6]|7]|8])9 chaotic
predictable | 1 [ 2 | 3 [ 4 [ 5| 6 [(7)] 8 [ 9 [ unpredictable
familiar 12|34 |B)s|7[8] 9] unfamilar
rational U2 |3 & |8 |7 ]8]3 irrational
interesting 1123/)|]4]|5|6|7]|8]| 9 | monotonous
learl ) .
51:-:u:1ufed 1|12 (\3)4|5 |6 | 7|88 confusing
Additional comments about the environment:
Explain your strategy in completing the task in a few words
[ Wes ¢ty L iy TC '&_ flaoan ™y L'-_II Sheeets
\ ."ll* ".'-""'-'f. i !:JLL \,H._i Y1 -a.‘\\_:_w:l.'n :.’"J' : ;_.'.‘l_r['_“__,‘_'_:,_i'ﬁ'_
| Gt ui-l ren Lihe el Jhngad ] Him ’.‘T.L el g

Which elements / characteristics of the environment helped you in completing your task
and in what way?

"H'«l.' "‘:.'li\--u_«.,.'{ ! ; [ g LA i P& e g ijl{'}'.‘l";l.-

!
Wl bAge L was (N Egp RE L e £

Which elements / characteristics of the environmenl hindered you from completing
your task and in what way?

The v < fofiv e b Sl \q 5
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Environment &

In a climax of 1-8, rank the structure of the environment according to your experience,

simple 1l2]3]afs]se]7][(e)] 9] complex

regular 123|456 |@) 8|9 ]| iregular
large 1|l2|2la|s5|6|G)e]os small

repetitive 12| 3|41|6°5 (F 7|89 alternating
rhythmic 1 2 3| 4|58 (E 7|/ 8149 arrhythmic
ordered 1[2]3|sa[s5|@)7[8]69 chaotic
predictable 1 2| 3| 4|5 E 7 | 8 | 9 | unpredictable
familiar 1| 2[3]a|s|[®)7]|8] 9] unamiiar
rational 1 2 3 & 5 6 G'/ 8 g irrational
interesting | 1 (2| 3|4 |5[6]7]|8] 9| monotonous
s | 1] 2[3|@) 5|8 | 7|88 confusing

Additional comments about the environment:

{ Tve el il-.\ oy <hegds .

Explain your strategy in completing the task in a few words

Gite Previows

Which elements / characteristics of the environment helped you in completing your task
and in what way?

el e Preacioa S

\ cldlu AT WA ~.|" 'T"'i“-"!l e =R @ | &

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Thrae dAe Previcu,

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Compulation)
Virtual Urbanity Thesis Experiment

UCL

:nllf:r".l ] |_|“-|H|' Il.|_|.-

Your personal datails will be ireated mnﬁdimhﬂra;lludala will be used Dhlf for analysis and evaluation

7 5' Gender: F

Are you familiar with immersive environments?

Are you familiar with video games? Vi

Ve

Occupation: Aﬂl-”‘f T
Tarhapom T8

In a climax of 1-9, rank the environment according to your experience.

simple 1 |2 |3 |4 |5K6)|T7]|8 )8 complex
regular 1T | A @ s [6|7]|8]39 irreqular
large 1|2|3|4|5([6)7 |89 small
repetitve | 1 [ 2 [ 3 |(4)| 5 |6 |7 | 8| 9 | alernating
thythmic | 1 | 2 [ 3| 4[5 |6 7| 8| 9| arrhythmic
ordered 1 2 13|45 @ 78] 89 chaolic
predictable 1|23 | &]| 6B (E:) 7 | 8 | 9 | unpredictable
familiar |1 | 2|34 [(5) 6|7 | 8|39 unfamilar
rational LLE| 3] &% ﬂ 718189 irrational
interesting 1 2| 3 ::5_,) 5 | 6 7| 8 g monolonous T
omry Ly lzla]s]s|s @r 8 | 9| confusing

In a climax of 1-9, rank the environment according lo your experience.

simple 112 |3 |¢A 5| 6|7 |89 complex
regular 1|2 |3 |f4D% |62 |8]89 irregular
large 1| 2 3 5|6 |7 |88 small
repetitve | 1 | 2 | 3 | 4 | 576 ] 7 | 8| 8 | alternating
rhythmic | 1 | 2 14567 |8] 8] arhyhmi
ordered Yl 2e3n & |E| B |70 ]S chaotic
predictable 1123 Ke)s | 6| 7|8/ 8 |unpredictable
familiar 1|1 2|3 (a5 |6 (7|88 unfamiliar
rational Y |2 1"5) L 1656|789 irrational
interesting 1|2 :_I_ & |56 | 7|8 | 9 | monotonous
Jearty 1y |2 |(s a5 (6|7 |89 contusing

[
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In a climax of 1-9, rank the environment according to your experience.

simple |1 |2]|3[4]|5]68 |ﬁ‘j‘ 8 | 8| complex
regular 1| 2|3 ]4]5K8)/7 (8|8 irregular
large 1 (f} 3|4 ]S 6| 7|8 |9 small
repetitve | 1 | 2 | 3 (/| 5|6 | 7|8 | 9| alternating
rhythmic | 1 [ 2 | 3 |4 |5 |(6){ 7| 8|9 | arhythmic
ordered | 1 | 2{3)| 4[5 |67 8]0 chaotic
predictable 11213 )| & 6 | 7 | 8| 9 | unpredictable
famiiar | 1 | 2| 3| 4|5 |6 |78 9| unfamiler
| rational 1 21 3 m 568|788 irrational
interesting 1 2 13| 4|5 @' T|8]9 monotanous
stﬁ:ﬁﬂld 1123|4858 r-?j' g | 9 confusing

‘1

Additional Comments about the environment;

Tt.m-c'- fNiey o ey A ,tdl-ﬁu:r
Tou®ev £ .

Explain your strategy in completing the task in a few words

LM:.!A.. T{[ilf-gb‘\)-;ﬂ Ve iy &h-: 81
Bt aA Va8 aln \eyp (A AV Tha
'-l"!-,ﬂ.l\. H %

Which elements / characteristics of the environment helped you in completing
your task?

Mu“_.\ S

Which elements / characteristics of the environment hindered you from
completing your task?

T[:‘}Eﬂ. fudﬂ \
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In a climax of 1-9, rank the environment according to your experience.

simple 112 |3 | 4|65 :—E) 718|689 complex
regular 112 |3 | &]|5 |6 1:_‘.-‘") 8|8 irregular
large 1 23 s[s5]e7]s]s small
repelitive 1 23|45 Im 71 8] 9 alternating
rhythmic 1| 2|3f(ay 5|6 [7[8]9 | arhyhmi
ordered 1 2 (3| & 5|6 l@ B |9 chaotic
predictable 1 2 (3] 4 f_E 6 | 7| 8 | 9 | unpredictable
familiar 1l2|3|a|5]6]7[8 )9 | unfamiliar
rational 11213 1? B | & 7|89 irrational
interesting 1:1 | @ ) 5| 6| 7| 8 | 9 | monotonous
st:uh:l:?ed || 4| & E )6 | 7| 8 | 9 | -confusing

Additional Comments about the environment:

£ 204 ot 58 . les .

Explain your strategy in completing the task in a few words

1. Ge Ardre o v kavme w@pu
3. Cry almuns nxlb

Which elements [ characleristics of the environment helped you in completing
your task?

3. A'H-L’ Hosan *-'"‘"1'..-* L Moty I W

Aot peerae, bot g

Which elements / characteristics of the environment hindered you from
compleling your task?

B0 e holen , Trafe ). .

A N T
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In a climax of 1-9. rank the environment according to your experience,

simple 11213 |&4(8)6|7|8)|°9% complex
regular 112 (3)&4&|5|6|7]|8]89 irregular

large 1(2]3[afs)s]|7]8]s small
repetitive 112 |3 |4 |5/[6 l}ﬁ Vs|o alternating
ythmic | 1 [ 2 | 3|4 [ 85 D6 | 7| 8|9 | arrhythmic
ordered 1 (2(3) 45|67 ([8]8 chaotic
predictable | 1 | 2 | 3 | 4 | 5| 6% 7 ) 8 | 8 [ unpredictable
familiar | 1 | 2 | 3| 4 [(s]i6 | 7| 8|8 | unfamiliar
rational | 1 | 2| 3) 4|56 |7 8/[89] irational
interesting 1 |2 3&4apDs| 6| 7| 8| 9 | monotonous
jealy |y l2(a)a|s|6]|7]08]9]| conusing

Additional Comments about the environment:

EZZ N a..ﬂrf-\] {ﬂ_t].\

Explain your simtegy in completing the lask in a few words

WL-..... "h .P—q__‘-l} ﬂ'e - L'McJ-r‘ ho e
'#Sh ':]‘*") L-fa A Qc?f—f'

d—‘

e

O,

Which elements / characteristics of the environment helped you in completing
your task?

} Se .]: Wway. tl
-F'f"l.L 'bi.{_\f 1'\1.'-.]','1-.. (H'

Tlhesre woare 1re ,l.-?b
(Il"l..&_l .I.f' ﬂr —lrlvull-l.r

.l.uug:/.

Which elements / characteristics of the environment hindered you from
completing your task?

Lt

Thl {"-""Phl ﬂﬁh L.rrq-.np *h&i—'ﬁl

Al _g -L---

- L4 Cocrst ©

.

+ .'.rt.t._.
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Environment6

In a climax of 1-9, rank the environment according to your experience.

simple 1|2]|s3]s|s5|6¢T)| 8|0 complex
regular 1235 a|[5|6|7|8]|s8]| iregulr
large 1[2(3Y s|s]s]7]|8]s small
repetitive 112]3|l&|5s5|6 ™| 8|9 | alternating
rhythmic 12| a|s|s|7]|8] 9| arhythmi
ordered 1[2¢3)[4|5|6|7|86]9 chaotic
predictable | 1 | 2 [ 3 [ 42/ 5|6 | 7| 8 | 9 | unpredictable
familiar 12|34y s5|6| 7|8 9| unfamilar
rational 1|2 |spaY 5|67 |88 irrational
interesting | 1 | 2 [ 3| 4[58 [[7) 8| 8 | monotonous
clearly O e
sl 1| 2|34 K53 6| T |08 ]9 confusing
Additional Comments about the environment:
i Joi o7 &mee covhias, Shetef
Explain your strategy in completing the task in a few words i
Frud aved e SP4 *-';11-**{‘ m\-"-qwf‘
' .
f"‘ -r.’....-d\, %9 { (& € ...L-" ‘

Which elements / characteristics of the environment helped you in completing

your task?

i
'I =

Which elements / characteristics of the environment hindered you from

completing your task?
P‘ U,ﬁ-l 0 ‘;_ 1{‘{"1‘ ARA [ll.. i '\‘_'- SM{. <
ﬁ. ?_."!' :"‘f:“"g- ';’ 'ﬂ{" ‘,vﬂ._i- fﬂd‘l "I'U o .L* A N
U jevt)

Thank you very much for your participation!
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‘ The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)
% Virtual Urbanity Thesis Experiment

Your personal -;hhihwi! ba Ireated confidentially as the data will be used anly for analysis and evaluation.

Name: Fcheaipent Ma Age: .} Gender: 1\ Occupation: Aidy 50T
Are you familiar with immersive environments? o <

Are you familiar with video games? ¢ =

In a climax of 1-9, rank the structure of the environment according to your experience.

w
L

simple 1 2 3 & E | 6 | ? B 9 complex
regular 1 2 {'___CL 4 | 5|6 || 8|9 irregular -
large M|2|3|4|5]|6|7|8]28 small
repetitive 1 12|34 |86 |7 | 8| 9| alernating
rhythmic 12 |3|4]|5]|6 (7)) 8|9 | arhythmic
ordered | 1| 2| 3|4[S5]6][@)]e]s chaotic
predictable | 1 [ 2 [ 3 | 4 [ 5 | 6 (7| 8 | 9 | unpredictable
familiar 1|2 |@)| 4|5 |6|7]6]| 9| untamilar
rational 1|23 4|5 |6|7]8| 8| iratonal
interesting | 1 | 2 3| 4 | 5|6 | 7|8 | 9| monotonous
sufmfed 1 2|3 | 4|85 | 6|7 |8 @J confusing

In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 (23|46 |@)8]0 complex

regular 11 2B &| 5| 8|7 | & |48 irregular
large 1|2|@|4]|5[6]|7]|8]39 small

repetitive 1 2 13| 4 (5:, B |7 | 819 alternating
rhythmic | 1 | 2 | 3 | & |[(5) 6 | 7 [ 8|9 | arrhythmic
ordered 1| 2 L;E‘- 4 |5 | 6| 7|69 chaotic

predictable 1 (2|3 | 45| 6| 7] 8| 9 | unpredictable
familiar | 1 | 2 [(3)| 4 | 5[ 6| 7|8 |9 [ unfamiliar
rational 1 2 @q_ 4| 5|6 |7 )|8]89 irrational
interesting 1|2 [@|a]|5s5|6| 7|88 | monotonous
eary Jr 2|3 4|8 7|88 consing
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In a climax of 1-9, rank the structure of the enviranment according to your experience.

simple 1|12 |3 & |5 ] 6 I'if) 8 |9 complex
regular 1|2|@)|4|5|6|7]|8]8s irregular
large 1|[2]|@)|4]5]6]7][a]os small
repetitive 1|23 |s|&]|6]|7]|8]8 alternating
rythmic | 1| 2| 3| 4| 5|6 [(7)] 8| 8| arrhythmic
ordered 1| 2|@|s|5|6|7]8]39 chaotic
predictable | 1 | 2 |(3,| 4 | 5 | 6 | 7 | 8 | 8 | unpredictable
familiar 112 ((3| 4|5 |6 |7 |88 | unfamiliar
rational 11 2|(| 4| 5|6 |[7]|8]8s irrational
interesting |[(1)| 2 | 3 | 4 | § | 6 | 7 | 8 | 8 | monolonous
sh?luec?ﬁed (1| 2|3 |4|5|6|7]|8]| 9] confusing
Additional comments about the environment:
Fockiovisll &, ~_',-_~:i\l'-.4. . or 'L:u-l-]- fx';ilrl:' e T e A d b s li
gl -;-,;.,_ .._LT:: SR - 2 kit 414|_.m'~._ <l .xlll;r_l' L

-."'*"n';] “llx.{;..l' |.'|||~-|'I'-.-.-.\,

Explain your strategy in completing the task in a few words

-]J. Ll

i

gt | [ 1
: cliz~ffo qrréctia.

g

st st

| Cocked dor A= e 1[‘-,-1:1.': sheel. ond dallle nes’ o Tee-clom
diechicn obude Efdels the Al 1k A w-.,__lﬂi Eﬂ-;l':..'
R~ A direck.a.  When 4 Gntauner ed 2 *-L'i.".--i *

5 wh B 5'!1(-"1_-' “'L:wu--*'l'.-.
L=ty .'_;'L, T

Which elements / characteristics of the environment helped you in completing your task

and in what way? ) ] .
As dou wdi e vt a ceitve Abs qou heoe M
_.H'—'fii"l' !‘:',1.-." "-.I:-h- - e k"Lu_.l:fl“_l s 'h...._. ‘-.-._l,_,d |“Lj!u .o ']'.L'\u-
bewsly o Jﬂ'-.'_ L-.,I ) |.1;_|.|' > JE g

Which elements / characteristics of the environment hindered you from completing

your task and in what way?
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1]2]3la]s5]|8|@)]8]9]| complex

reqular 123|456 |7]|8] 9] imregular
large 1) 2]3|4]s5]|6]7]|8]9 small

repetitive 112 ]|3|4|&)6|7|8]| 9] alternating
rythmic | 1 | 2 [(3)| 4|5 |6 |7 ]88/ arhythmi
ordered 1|12 |3|4)|5]|8|@)8]|9 chaotic

predictable | 1 | 2 | 3| 4| 5| 8 |(7) 8| 8 | unpredictable
familiar 1|12 |3|a|8|6|7]|8]| 8| unfamiliar
rational 1 2 3 & @ B 7181|189 irrational
interesting 1 2 {g:‘ 4|85 |68 | 7|8 | 9 | monolonous
ey 1y 12 3|45 |6|@)| 8|9 contusing

Additional cnrnments about the environment;

Mo ol tic. h’l:-ﬁ {"l-,_ e oadh 'I_i'ut:-'.. g | a3 2 oy e
e Toruchanre. H*dful"ta e Onouglh shreelt £ )
‘E‘-‘l e '-a"-\l'l 1-"_|.\_:| :Llr e : L = ""h': -.n_ll T u- 1 "E"—n-ll' L I_Lr
Jl rm-_'!i 4 3 Flkl-ilq.h_\_ = -.'I! 1 L‘ B =Lea _':-" er ey el - J |!

€™ s a'_l'---a,L ':,I.ri_-'t-_'r'& Lt “""-'— *'-‘}"\ll':.l- el "'\ '.‘Lh.:hl- Yy #l* gl eRviowl
Explain your strategy in mmplﬂing the task in a few words

¥t g | foldige A g ".rh.-"'u-l e -1 ek rl-"
']l' 1': t!: {: :::;T\'E"I;’ I"| T I:I-I‘ ) A 1 ‘;. i -1 l‘i .. v l: | L‘

- \L : o ] ERRE =T L S L [

L |.-|, l L 1 ‘..p.u-.n]{ ﬁ.}’( 4 -,,-».-L.Lq_-._., 1"‘1_ L& ) 1

:_:Elpu .;-+ ML.»}l et | e 1:..\ A .t ‘-’*’-“t','t"’- i L (? _{“j '_'l iR

[L LL (ki u.-.{' !‘..1- .in k._!._ .H. tj;__ } |__.|IE.| r_i.,. ] '11 »
1-"‘-" adl ‘l--"' = ' kr\.;,.‘l"’ l'u‘_ wd, e _1 A Rt A
Lirji- " " — IU\. ¥ "-k.nI.lLiJ L(e =
1 Lﬂ \‘Ehlr:h elements / ara:lenstlr_-. of the efivironme elp k(i’yau n‘&um‘p‘foﬂng y&ﬁ task” i) S

and in what way?

j“l.. ..l. U-L'..;_ I'-.L l'.L -] L_'T" .{ e J-"L - L":r.'ll"l‘ f lfﬁ'ﬂ-na! J'L"k"_
'..1'||" Y S ;_i' - oy Yok ""-R.Lﬂ-'-[ | ":] =t H.'-{._!" 4l | "l..ln'.l.:L.'._'-fi'-n.l

e 1l"u-x: ul A feai i h 5L "“L 1 Apn- S e E-I-PI‘EE' TR i.{-}r{*t‘_“'«,
Woesbe -n-E‘_.«-l.';Il 'i w,,-l. H’\.k Hl.'l_. dﬁr l.-_*_ ok ey f-_u-—l} = »LJL.I'-—‘; ﬁhL -t
P =T Tl P -1r

Which elements / d'mracteristili of the environment hindered you from completing
your task and in what way?

|~ —L"«-‘H EAEln J'?l[\__ ks
U Ef;-ull' r_l"l.' '.1*1_11 ﬁl'uji A

I
o o g ol g0
I LY

-_\_t:thr , il

L{d Llu.:d'-jL :L'Iu-i‘, Wz

e v Ak ery coRTuUS |

o Erl-d_ i_\' Il""‘!. -]- Il'i-‘l aligea G t-."‘.:_i Ilu tll'.,/‘l. y[-'ﬁtﬁ-\l j-ﬁ.u-ﬂ -Illl-\w mh’lﬂ{l

Conje '—bh_ \J'{ lll. " :J *-."-’L\ i-"-llll __Il-'“-‘ﬂ oL X (B3 11 Sl w2
1"'\"“‘— o "‘mi?\"_.ll ';h:';,- - : (.h._-__uLfn_ i Qi 'EI'L-{L ] ‘."I'L-u{_-"-‘-f—li ‘IL!E e
qprird diecton Tl T G o,
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1]2|3la]s5]6|@| 8|9 complex

regular 1| 2 "i 4| 5| 6| 7|89 irregular
large M| 2|3|&s|5|e]7]|8]|0 small

repetitive 1] 2|3 |&al]e6 | 7| 8] 9| alternating
rhythmic 112|345y 6| 78] 9| arhyhmi
ordered 1]2]|@)|&4]5]|8]7]8]3 chaotic

predictable | 1 | 2 | 3 | 4 | 5 | 6 |(7)| 8 | 9 | unpredictable
familiar 11 2|@)| 45|67 8] 8] unfamiliar
rational 1123 |a]|ls5|s|@]s]|a irrational
interesting | 1 | 2 | 3| 4 [(®)] 6| 7] a]| 9| monotonous
n:rc:ur?zd 1|2 3| & |6 )8 f?_,- B |9 confusing

Mditlnnal comments about the environment:

Co mhmi “u:»xrnad Oke upa dou b e 2N AN

ooy -1: o g €

I':'xplaln your strategy in completing the task in a few words

i_, e be 174 =} ,,,_.'I_. \,.._.Il-a_l:l_- A_jb -L\__;, LL_J.L_L Ia_',_._ b-"t'l---u'n.l
"'-"' T +u|t_|L B b ] o reuiauay 3 tred 9 - 1._‘!1: L
‘;.r:'rk u- i YC- 1 o ._-...-—*_Lg PN nln sheed wMae ol Cagds

Yo Mo

Luf A u.e.LL.-,_....-J'.

O

Which elements [/ characteristics of the environment helped you in completing your task

and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in '.n[hat way?

The eid, Ahat wdpla i ?“T‘,-I 4--1, " li" ‘u" e ﬂﬂﬁl‘i (¥
‘..,_1: i ;__.II. ‘L{fﬁ Ilk"" I.r|\_,.'|. ¥ ‘[.'\.Lr-\_ I{ }‘l Ty ,_.j]-IC_\‘I_

E g -,L\.H} , \] Lollose @ -tta,-l +1.HK -hl-;. PR
5 .

e

it ne |

i,

Iy j:fa.r«. d ks al A K"HI‘- Eﬁﬂuﬁl -H(
P> : 3

.J.—i..! vty

(o PN R | S HJ‘H m_‘ _._IL l,l - w3 II'LI‘J[ ‘\'1.-_1. h L-'L‘“l lhi{"?“-‘t"-: i.
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1123 |4|5)6|7]|8]849 complex
regular 1|1 2|@) 4|58 |7]|8]81 irregular
large 1]2|@)a|5]|6]|]7]|8]|a3 small
repetitive 12| 3|4 |(B)68|7]|8]| 9| alernatng
thythmic | 1 | 2|3 | 4|5 |67 8| 9| arrhythmic
ordered 1|2[®4|[s5]|e|[7]8]s chaotic
predictable | 1 | 2 | 3 | 4 [(5)) 68 | 7 | 8 | 9 | unpredictable
familiar 1 2 L‘E/ & B B 7| 8 g unfamiliar
rational 1|2 |@) 4|56 |7]|8]|9]| iratonal
interesting 1 2 @J & 5 B 718 g monatonous
clearly '
aenced | 1| 2|34 E)|6|7[8]|9]| Cconfusing
MAdditional comments about the environment: _
-:'h:_’ b ok "‘._!. -r_-.',,- vy 'h,.lﬁ_...iq.'_: % 4"y T F1 e | = | EY=El
Lot £ L '-||~'|. =i, ,_L_I__ a3 {'_Eg_'ul-.__.“ =T = 1

Explain your strategy in cnrnpl.-eting the ufsk in a few words
-'-L!-L L= i -l.'\.k‘_\q* 1-1.;"'."“_"- "w--l'- T men 1S "" N :."'.! 11‘:.

|' '\-1|, 'Iill.-l b —:l- o _,-" ! '-'"--'.. I:I {MM%FJLH l..-“'\-flln--
p— _|___|*~.i. > I': o e I__[_L_l_f_ \s, ‘el Sag e u.-ujd__]'l i 1.-3‘-_
oy '-;-Ju_f_t;-x' T '\4'.-'-’-J|'|:...'- diratkioe . And n_-'-'tw--' :l e .ﬁ!;i'l "
Wae ghiead 1 ho¥lc.ead ootad 4 £ ot fed wo | o

Which elements / characteristics of the environment helped you in completing your task
and in what way?

-H e "i (= T |“"""‘ e ‘:-u'ﬁ y } "--'-‘"..I..L__Il,l.-- l L4
Ml"{l g <Y, ___{_g D""";- w Clue “m- i R e
}'u_'n._. W _I;1 | ht; ‘_‘p.l,_._l_['l i r}'

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
Oct MSc AAC (Adaptive Architecture & Computation)
== Virtual Urbanity Thesis Experiment

Your persenal details will be trealed confidentially as the dala will be used only for analysis and evaluation,
Name: Fbrha (229 b oo Age: - ' Gender; | Occupation:

Are you familiar with immersive environments? VE

Are you familiar with video games? + © -

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1|23 [&4]|5][6|7) 8] 9] complx
regular 1| 2]3|als))e]|7]|8]|9]| iregulr
large 12|34 |@®)6|T]|8]|8 small
repelitive 1 213 L& | 5 ] 7)1 8 9 alternating
rhythmic | 1 | 2 [ 3| 4|5 [® | 7| 8] 9| arrhythmic
ordered 1 2 3 &4 ._ﬁf E 7 8 | chaotic
predictable | 1 | 2 [ 3 | 4 |5 | 6 [(7)| 8 | 9 | unpredictable
familiar 1 |@)3|[&|s|6]|7[8]8 unfamiliar
rational | 1 | 2|3 |&)|5|6|7|8][8] irational
interesting 1z 13ls]s 8 | 7| 8| 9 | monotonous
su":luﬁl?r?a d 112131 &]| 58| EJ 7| 81|89 confusing

In a climax of 1-9, rank the structure of the environment according to your experience.

simple e e (ET) 6|7 |6 |9 complex

regular 1|2 |3 |4 |5 |[®)7]8]9]| iregular
large 1|12|3|4|5|6 |78 |89 small

repetitive 1|2 |3 | 4|5 |6 @) 8|89 | alternating
rhythmic 1] 2|3 |4|5|@)| 7|89/ arhyhmic
ordered 1| 2| 3| & )|(B)] 6|7 |EB |8 chaotic

predictable | 1 | 2 | 3 | &4 | 5 | 6 [(7)| 8 | 9 | unpredictable
familiar 1| 2((3|&4|5|6| 7|8 8] unfamiliar
rational 123|588 |7]|8]8]| iratonal
interesting 1 2|3 | &]| 5|86 f’?‘ 8 | 8 | monelonous
st:ulec?:.-ll:ed 1 2| 3 L | S _E 718 g confusing
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In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1[2]3]|a|s5]|(6)7]8] 9| comple

regular 1|2]|3]|s|s5]|s6|(@|a]an irregular
large 1|2|@|a|s5]s|7]8]s small

repetitive 1 2 3 4 5 6 |( _T-;f' 8 g9 alternating
rhythmic 12 |3 |/|5]|6|7]8] 9/ arhythmic
ordered 1 2 |3 |(&)| 5|6 71| 8 g9 chaotic
predictable | 1 | 2 | 3 | 4/| 5 | 6 | 7| 8 | 9 | unpredictable
familiar 1|2 (3|4 |5 |6 |(7] 8] 9| unfamiliar
rational 1 213 & | 5§ ] 718 g irrational
interesting 1123 | 4|5 |6 |7 | 8| 9| monotonous
Jeay v 2|3 |4|@)|6|7|8|8 | confusing

Additienal comments about the environment:

Explain your strategy in completing the task in a few words

M, s{ealec

Wil A v T reaalll .

Which elements / characteristics of the environment helped you in completing your task
and in what way?

Which elemenis / characteristics of the environment hindered you from completing
your task and in what way?

-

T L o :I i : II:- ol
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 2|3 |@|5|6|7]9]3s complex
regular 1 |2 |3 |4 |@|6 | 7|89 irregular
large 1 213 |1 4|5 |&/|T7T)|8 |8 small
repetitive 1 2|13 |14)|5 |6 |(7))]8]9 alternating
rhythmic 1 2 3 & 5 i 7 8 9 arrhythmic
ordered 123|455 |6|@)|8]?9 chaotic
predictable 1 2 ; 4 | 5 | 6 | 7| 8 | 9 | unprediciable
familiar 1 l2]s|as|@®@|s| 7|88 unfamiliar
rational HEIEIRNEREEDEARRE irrational
interesting 1 2 3| & 5 6 7 B | 49 monotonous
| = .
sh?uﬁ:p?e d t | E |5 |&|&| 6| |88 confusing
Additional comments about the environment:
Explain your stralegy in compleling the lask in a few words
he godc ‘ At 3

Which elements / characteristics of the environment helped you in completing your task

and in what way?

L §

Lol e S ~ady Fhoj [

e
f o i
Pl . | ’ N e epf . .-,jef

{I C |I L& y N - i - 4, g

t f

Which elements / characleristics of the environment hindered you from compleling
your task and in what way?
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 112|345 |67 @ g complex
regular 1|12 |3|4|5|6|D|8]|2s irregular
large 1(2]3|&s]|s]|s|@m|8]s small
repetitive 1 (Er J)|]3 | 4|5 |6 |7 |88 alternating
rhythmic 1|2 |3|4|5]|6 |7 ]| 8| 9| arrhythmic
ordered 1 2|3 | & |56 (7|8 |9 chaotic
predictable | 1 | 2 | 3 | 4 | 5|6 | 7| 8 | 9 | unpredictable
familiar 1|2 |3|4|5|6 |7 |®| 9| unfamilar
rational 1| 2|3 |&4|5|6 |7 |8/ 9] iratonal
interesting 1 2 |3|a|s5|6|7]®8] 9| monotonous
goearty 11| 2|34 |s5|6|7 (8|8 contusing

Additional comments about the environment:

Explain your strategy in completing the task in a few words

Which elemenls / characlerislics of the environment helped you in compleling your task
and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

L]
[

i

-ﬁl'-c':--

"

Rl Ll

F .l,.'l'r.-.
Lo ﬂ""":-".. )

T

L pe
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In a climax of 1-8, rank the struclure of the environment according to your experience.

simple 1|23 |@|s|6|7|8] 9| complex

regular 1 |23 (&) 5186 ]| 7]8]D irreqular
large 1 |z|(3)]&a]s]|s]|7|a]o small

repetitive 1|2|3|a|5]|6) 7| 8| 9| aternatng
rhythmic [ 1 | 2 [ 3 | 4 |5 | 6 |(T)| 8| 8 | arrhythmic
ardered 1 213/ & 5 B 718 g chaotic

predictable 1|2 |3 |@) 5|6 7| 8| 9 | unpredictable
famiar | 1 | 2 | 3 | 4 |5 | 6| 7| 8| 9 | unfamiar
rational 1|2|2|@|5]|8|7|8]089 irrational
interesting | 1 | 2 | 3 | 4 |5 | 6 |7 | 8 | 9 | monotonous
oty 1|23 |4a|@®|6|7]8| 9| contusing

Additional comments about the environment:

Explain your strategy in completing the lask in a few words

"mhe toacz

Which elements / characleristics of the environment helped you in completing your task

and in what way?

Which elements / characleristics of the environment hindered you from compleling

your task and in what way?

(3]

H wep

]

Thank you very much for your participation!
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The Bartlett School of Graduate Studies

UCL
P

Age: 2F

s e
I aF In "
d '| slp I'.dlr" ) 1 slal
e !

'_I.; =i fl d BRI i ; o o ! d ol S = s I = s
Your personal details will be irealed confidentially as the data will be used only for analysis and evaluation,

Gender: M

MSc AAC (Adaptive Architecture & Computation)
Virtual Urbanity Thesis Experiment

Occupation: Sfu..a'it)'bi: MJM MAA

Are you familiar with immersive environments? V.2

Are you familiar with video games?

‘1%

simple 1123|4556 |@)elos complex
regular 1123 |45 (67869 irregular
large 12]afalffs)e|[7]8]s small
repetitive | 1 | 2 | 3| 4|5 |86 |7 |(8) 9| atternating
rhythmic 1 21 3 & | 5§ B 713 arrhythmic
ordered NEIENEREIRAL s KR chaotic
predictable | 1 | 2 | 3 | 4 | 5 |/6) 7 | 8 | 8 | unpredictable
familiar 1 2 m 4 | 5 | B 7| 8 | unfamiliar
rational 1 (:2) 34|58 |7]8]09 irrational
interesling 1 2 ( 3') & |5 6 (7T | 8| 9 | monotonous
su‘_ljf:::r"; g |V |2]|2|&|6 |87 @ ) confusing

vironment 2

In a climax of 1-8, rank the environment according to your experience.

simple 1 2 3 4 ({'Ej 6 7 B | 9 complex
regular 112 (|3 ] 4 ("3 ) B |7 | 8|9 irregular
large 1 2| 3 {.‘_E); s|s|7|8]»s small
repelitive 1|2 |(3|4|5|6 €2 8| 39| alernating
rhythmic 1 2|3 |45 |67 |(8) 9| arhythmic
ordered |1 | 2|3 |4f5]16|7|8]39 chastie
predictable | 1 | 2 | 3 | 4 [ 546) 7 | 8 | 8 | unpredictable
famiar | 1 | 2 {D| 4|5 7| 8| 9| unfamiliar
rational 1(2|(3) 4|56 |7 [8] 8] iratonal
interesting 1 2 @ 4 |5 _L 718 | monotonous
stﬁheci:ri g |12 8[#]|% (5/ 7 | 8| 9| -confusing
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Environment 3

In a climax of 1-8. rank the envirenment according to your experience.

simple 1 23] & @ ) 6| 7T B8]89 complex
regular 12 (@) a|s|[6|7]8]9] ireguar
large 12|34 |5[6]7]8]3s small
repetitive 1 2 3 4 ] B g | 9 alternaling
rhythmic | 1 [ 2 | 3| 4 |58 % 8 | 9 | arrhythmic
ordered 1 (2 |3(®|5|6|7|86]|9 chaotic
predictable | 1 | 2 | 3 | 4 | 5 |M6)| 7 | 8 | 9 | unpredictable
familiar 1| 2y3|a 567|889 untemiter
rational | 1 | @) 3| 4|5 |6 | 7|8 9] irational
interesting 1 2 @' 4 | 5 | 6| 7| 8|9 | monolonous
mi“;:‘{e i |32 @ 6| 5|6 |7|8| 9| confusing

Addilional Comments about the environment:

D e “Juﬂt, 'hu'@guﬂ -}
3 il teac Mg, Wklz%gﬁ 2 =H»:, ,547

mgi!b—{

Explain your strategy in cumpleilng the task in a few "'ﬁ

T Fried to el & wide V'bﬂ_&ggmcf"*
e ;fg. | MUD,SL': L,ml gfna

Which elements / characteristics of the environment helped you in completing
your task?

e, wide SheelS .

Which elements / characteristics of the environment hindered you from
completing your task?

Dead euds (anwfffe:l'e,) o &L?fm J.H] Al

naffo—) &
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Environment4

In a climax of 1-9, rank the environment accerding to your experience.

simple 1|2]afa[s]e]n 9 | complex
Coreguar | 1| 2 |(3) a5 |6 |78 | 9| ireguiar
large 1 2|13 | & B |8 )T 8|8 small
repetiive | 1 |(2)] 3 | 4|5 |6 | 2|8 | 9| aternating
rhythmic 1123|4562/ 8|8 arhyhmi
ordered 1|2|3]4|B)|s]|7]|8]s chaotic
predictable | 1 | 2 | 3 [ 4 | 5[ 6 [(7) 8 | 9 | unpredictable
famitar | 1V [ 2|3 |4 |5]6 |7 (8> 8| unfamiliar
rtonal | 1| 2] 3| 656|786 () Iiratonal
interesting 1 2| 3 f;“ 5|6 |f7) 8 | 9 | monctonous
S v & 8 e e @ (8 8 | 9| Cconfusing

Additional Comments about the environment:

T Uoolle} g, il WA Svechs dhat Adwi
tv Leat a@ )““'e',(&l I-J:..qd.--‘ﬂé NG

Explain your strategy in completing the task in a few words

Tt SHE 3 previo baf —sven
Giab WS .

Which elements / characteristics of the environment helped you in completing
your task?

Wve, T Lt m}mg g1 = 7 g

Which elements / characteristics of the environment hindered you from
completing your task?

b%v{ deol onds (;...a.{rm Sheels ) ad ewdles,
wide S\vesk dlal Ueph grivg o gores o
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In a climax of 1-8, rank the environment according to your experience.

simple 1|2|a3affa)s|[s|7]e]s complex
regular | 1 |2 |(3) % |5 |6 7|88 imregular
large 1|2|BJa]|5]|8]|7]8]s small
repetitve | 1 [ 2 | 3 | 4|5 |6 |(7)] 8] 9| alternating
rhythmic 1 |2/ 3 [ 4|56 ]| 7|89 | arhythmi
ordered | 1 [ 2 [3(4)|5|6|7]|8] 9] chaoti
predictable 112 |3 La)] 5|6 | 7| 8 | 9 | unpredictable
familiar 1 2| 3 ) 9 E 718 g unfamiliar
rational 1 2 :'?_) Z| s B 718 9 irrational
interesting | 1 ¢72) 3 | &4 | 5|6 | 7| 8| 9 | monotonous
Sy A 2 @A 4|58 7|8|5| Cconfusing

Additional Comments aboul the environment, ; : )
— g T dod JL-A;LL @ andiatg]

At | P L@ 7 B t

Explain your strategy in completing the task in a few wnrds
Tde=t 1 Wer ’mfw to r_.fzxj s Hag n.ftfe.:sr'
pechle. :

Which elemenis / characteristics of the environment helped you in completing
your lask?

m e Sheeh Weme Uopl thev Mﬂcnw._

Mm—t (-2’ -Q(/u;} m”wd} 54‘9’ I MH::'L:

Which elements / characteristics of the environment hindered you from
:nrnplel'[ng your task?

MULNJLE .]-],._.-" bL I “,-.-_ vads asmd ”/LL
Poscible. foules C% Hajl‘l c*ml-u%j
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In a climax of 1-9, rank the enviranment according lo your experience.

simple 1 [2[3[a[s5[e6fa)8 ][9] complex
regular 1 2 3 4 5 CE,}_F B | 9 irregular

large 1|2|3a|a|s|e|G]e]s small
repelilive 1 @:,x" 3| & | 56| 7| 8]89 alternating
rhythmic | 1 | @) 3| 4 | 5|6 | 7| 8] 9] arhyhmic
ordered v [ 2 [T e sleg|r]|s]s chaotic
predictable 1. 12| 3] & 6| 7| 8 | 9 | unpredictable
familiar 1|1 213|415 8 % 8|9 unfamiliar
rational 112|3|4]|5]|s®s 8 | 9| irrational
interesting 1 2] 3 i 4 @ 5 | 7 8 | mongtonous
sy lalelsl«|s]e]l7] e @ conlusing

Additional Comments about the environmenl: e
J P mlig et -EJ;A.A-L '-uzd'_}-u"_ m&m-{h
.-;,f"-f S shasedort .

Explain your strategy in completing the task in a few words

 Bme chaleqt bl LT werli

Which elements / characlerislics of the environment helped you in completing
your task?

Nowe !

Which elements / characteristics of the environment hindered you from
completing ynur task?

‘E'C/!.{ =t Lﬁ Crfz,ee,
palls Hos «-r:,Ei' ,&E %LJI'MERLE Yo m%
& bt cury

—

Thank you very much for your participation!
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= 5.

‘ The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)

UCL  virtual Urbanity Thesis Experiment

S g O S A |
treated confidentially as the data will be used anly for analysis and evaluation.

Age: 4  Gender: 1) Occupation:  lden’ MHM Ml

Are you familiar with immersive environments? Wi 5

Are you familiar with video games? v, -

In a climax of 1-9, rank the environment according to your experience.

simple 1|2]|3|4|5|6|7|8]|839 complex
regular tlZz]|3| 4|5 | 7|68]|39 irregular
large r1@l 3| & |5 |6|F)6)|8 small
repetitive 1l2l3|&a|s|e|2][8]?s alternating
rhythmic 112|345 |6 |7 |8]| 9| arrhythmic
ordered 1|2|3|4|5|8|7|8]89 chaotic
predictable | 1 | 2 | 3 | 4 |5 | 6 | 72| 8 | 9 | unpredictable
familiar 1| 2]3|4|5|6|7| 8|8 ]| unfamiliar
rational Y1213 4|6 |F|8]3 irrational
interesting 1 2 |1 3| 4|5 B 718 g maonotonous
Jeary 1 1] 2[3]4|8|6]7]|8|9]| Ccontusing

In a climax of 1-9, rank the environment according to your experience.

simple 1 2| s|lal|s|es|7]| 8|39 complex
regular 1 21 3] 4 5| 6 7|49 irregular
large 1| #|alée|s]|6]7]|8]3 small
repetitive 1 |213|&4|s5|6]|7|.8]| 8| altenating
ythmic | 1 | 2| 3|4 |5]6 |78 8| arhythmi
ordered 11234 |s|s|7]|&]> chaotic
predictable | 1 | 2 | 3 | 4 | 5| 6 |.77| 8 | 9 | unpredictable
familiar 1|1 2|3|a|s|s| 7|8 9] unfamilar
rational 1 |2|lalL|s|e|7|8]|3 irrational
interesting 112 |3 |&|5|6| 7| 8| 9 | monotonous
el ez ]m %] &7 |8| 9| contusing
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In a climax of 1-9. rank the environment according to your experience.

simple tl213]&|s]6]| a]s complex
regular 123|455 |6|7|8]89 irregular
large Y| i2|3|s|5|8]|7]|8]S" small
repetitive 1 (2|3 |4&| 5|6 |7 (8| 9 | alernating
rhythmic 112 |3|s4|5|6|7|8]89 arrhythmic
ordered 1(2|3|4|5|8|7|68]?3 chaotic
predictable | 1 [ 2 | 3 | 4| 5| 6 | 7 | 8 | 8 | unpredictable
familiar 1 |2 13| 4|5 87|89/ unfamilar
rational HEIAERFLEE AR LA RE irrational
interesling 112 |3|4|5|6| 7| 8| 9 | monolonous
ey | 112|348 6| 7[8] 9] confusing

Additional Comments about the environment:

f‘ gL i Sapld  Safa ._;I

Explain your strategy in completing the task in a few words

CLeT a-.H-'_.p '-llrjl"l.q. gy .l'l__-f,llI e e Sdie dije Irl[;'.'a ' ?-f-é

Which elements / characteristics of the environment helped you in completing
your task?

' . / ﬁm“’f{;/g_f. -?rnr-'.u:"_’;l. ;,r ".,l'”.'.'.

o

Which elements / characteristics of the environment hindered you from
completing your task?

::‘IC:'J-HIJ ‘Ip-|r"i'- -I|I ’{f"l Hr-l"l t.?a' -:tL.-.."'J-r' F _..:-“-_-f.l-,-,-. :T’rl'-'l"_

g

.:l;:lf.-j L& mg ‘|‘|Iq_- T'ri. i Al ¢ I.__,,_:l'r {:__.-7_ F';#} IT-__.III':F"I-I,.I }f‘_ ;f&-’

- — il
5Ty e
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In a climax of 1-9, rank the environment according to your experience.

simple 1|2|3|%]|5|8]|7]|]8]8 complex
regular 1|2 |3|4|5|6|7]|8]?89 irregular
large || 2|3|a|5]|86]|7]|8]3 small
repetitive 1|2 | 3|4 |5|6 |7 ]| 8| 9| alernatng
rhythmic 1 2 | ¥l 4|56 7|88 arrhythmic
ordered t|2|3|AX|5|6|7]|8]|8% chaotic
predictable | 1 | 2 | 3 | 4 | 5| 6 | 7 | 8 | 9 | unpredictable
familiar 1 2| 3| 4|5 |6 |7 ﬁ/ g unfamiliar
rational fl2|ala|B]|8|T7|L&| S irrational
interesting | 1 | 2 | 3| 4 [5| 8| 7| 8| 9| monotonous
st::::?; d 1|2 |3 | 4|56 }/ g |9 confusing

Additional Comments about the environment;

feel ke cddieTiohing oF dgpeet | was v
—— g =

sime ks ot preledt we o h

Explain your strategy in completing the task in a few words

keep e cliye cdbop ke ‘e lasT Tk awid My hrise
i’

Which elements / characteristics of the environment helped you in completing
your task?

AP riye y '-'--l'l-f" 7} SPNCH

Which elements / characteristics of the environmenl hindered you from
completing your task?

wnolion hat can'? oo Theoydd
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In a climax of 1-9, rank the environment according to your experience.

simple 112131 4| 5| 6|78 ]9 complex
regular 1|2|al&|s5|6]|7]|8]|6¢8 irregular
large 112|214 |5]|86|7]|8]8 small
repelitive 1|2 |3|&s|5|e]|7]8]9 alternating
rhythmic Tl 2| 3| &|85|&|T|8]|8 arrhythmic
ordered 1|21 3| 4|5 | 67|83 chaotic
predictable | 1 | 27| 3 | 4 | 5| 6 | 7 | &8 | 9 | unpredictable
familiar 12 |3 | 4| 5|6 | 7|8/ 8| unfamilar
rational 1l2|&| & |5|6)|7]|8]%9 irrational
interesting | 1 | 2 | 3 | 47| 5 | 6 | 7 | 8 | 9 | monotonous
oy |1 |2 |4 | 4|5 |6|7]|8]|9]| confusing

Additional Comments about the environment:

eleirk J

Explain your strategy in completing the task in a few words

£

._1.'|'rr;T|':.‘|'-, Fi -ra_'rll-rll,l"

Which elements / characteristics of the environment helped you in compleling

your task?

colov a~  glement 51 pAemen]  Aud

Lt A

.

Which elements / characteristics of the envirenment hindered you from

completing your task?

C f. Irng S o
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In a climax of 1-9, rank the environment according to your experience.

simple 1[2]a|a|s|&][7]8]| 9| comple
regular 123 |a|s|6|7|8] 9| ireguler
large 1|12 (2|4 |5|6|7|8]239 small
repetitive 1 (2|3 | 4|5 |8 | 7| 8|9 | alernating
rhythmic 112| 3|4 |5 | 8|7 | 8| 9| arrhythmic
ordered 1 |2|8|s|5|&|7|8]|% chaotic
predictable | 1 | 2 [ 3 | 4 [ 5| 6 | .7 | 8 | 9 | unpredictable
familiar 1 T EEE R EREAERE unfamiliar
rational 1123 |a|5|6| 7|8 9] iratonal
interesting 1 213 NERAFZEAE 9 monotonous
clearly
JJeaty 11 |2|af4|5]|6|7|8 |9 contusing
Additional Comments about the environment:
gl y, U y I r f f T " I} F,
..)'t-. 2 i -L*':rﬂll.l.'n apel o ,-.:}I“ '-'lir" ed, A Ean? .ff"‘i '-‘H_L‘
¥ |I'I.- e -|r L _r"'- [} -_-;JI‘_I'- H|'
Explain your strategy in completing the task in a few words
Hnel Roper spic spere bvi bl m, AFEF 17 —
- L = ;’, F _J 4 Iﬁ'.h-:ilg- "."‘lr-

Which elements / characteristics of the environment helped you in completing
your lask?

propie (o heredlzn /v |1

Which elements / characteristics of the environment hindered you from
completing your task?

aarkness ) Hoe legg A j"'*‘_'f( ol in B S dank

A o :
-..'I“—L" .‘.J-Hﬂ',.l r

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
T MSc AAC (Adaptive Architecture & Computation)
== Virtual Urbanity Thesis Experiment

O Dare el ale I Tl i Teated CoTEICTHIaR s 1 ALz i be Soed onfy Tor Srralysis and Svak:ARe
Name: FarM cipant MIZ Age: 7 Gender.('\ Dccupatian;%w.jk

Are you familiar with immersive environments? r,}g

Are you familiar with video games? [ |0

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 1123|458 |[@8]a3s eomplex
regular 1{2]|3[a][s|6)7]8]9]| iregular
large 1|2 |3[@|s5[s][7]8]s small
repetitive | 1 | 2 | 3 [(4 | 5 |6 | 7 | 8 | 8 | alternating
rhythmic | 1 | 2 |3 || 5|6 | 7|8 9| arhythmi
ordered 1|2|3|4|5|8|(D]|8]o2s chaotic
predictable | 1 | 2 | 3 |[(&'| 5 | 6 | 7 | 8 | 8 | unprediclable
familiar 1| 2|3 |@|5|6| 7| 8| 8| unfamiliar
rational 12 |3|&a|s|s|@|8]|>9 irrational
interesting | 1 | 2 | 3 [{4/| 5 |6 | 7 | 8 | 9 | monotonous
oomaryy | 1|23 |45 |8 |@]8 |9 confusing

In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1234 |s|e|7[@]9]| complex
regular 1|2 |3|4|5]|6]|7 (@]9 irregular
large 1|(2|3]lals|@®|7]|8]69 small
repetitive 1|2|3|@| 5|6 |T|[8]|9 alternating
rhythmic 1|2 |3|@|s|6|7]|8]| 9| arhyhmic
ordered 1|2fs]|a]s|@7]e]s chastic
predictable | 1 | 2 [(3)] 4 | 5 |6 | 7| 8 | 8 | unpredictable
famiiar | 1 | 2|3 |&4|5 |6 [(m]| 8|9 | unfamiliar
rational 1|2 |3|4|565|6|F)) 8|9 irrational
interesting | 1 | 2 | 3 | &4 | 5 |(6) 7 | 8 | 9 | monolonous
!t'r’:;‘“gfﬂ 112|3|s]|s5]s @ 8 | confusing
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 2|88 51's 7] 8542 complex

regular 1|2 |3 [4|5|6][7]|(8)] 9] iregular
large 1|2]als]|5]|€)7]8a]>9 small

repetitive 1 |2 |3|&4|®E| 6| 7] 8] 9| alternatng
rhythmic 1 (2|3 |&|5|@®|7)|8]| 9| arrhythmic
ordered 1 2 3|4 |5 |6 |CD]| 8] 59 chaotic
predictable | 1 | 2 [(3/| 4 | 5 | 6 | 7 | 8 | 9 | unpredictable
famitiar 1|2 |3 |4 |5 ((6]|7]8]8] unfamiar
rational 1 213|145 |6 Cﬁ' B | 9 irrational
interesting 1|2 |3|4|5|®)| 7| 8|9 | monotonous
ey [ 1| 2|@| 4|56 |7 |8|9]| contusing

Additional comments about the environment:

Explain wur stntagﬂ' in wmpt!tlng the 'lilﬁli ina few wnrds

i I|I || L i 2 I i '.-JIJ; Ilj"---il
|| .'h } \Jluu'l '.,Ili‘_pu’ I||.'-. J‘-— I-i I| -1,-' i W L o I !k' 1 ‘? A S rl"'l'll"' K‘lllllr ' - | A ||-'-.ii-_
oo ol e ™ 0 T
ol On W oy le rv"-:.'ii'r;-_'-. , thonin Lus MG W WK 1y
1 | 1 5 5 "la= B - ke
'.J- R WA -v;hw.yi vo o wo, M popenchoin e wiill o J e T
shitts ) """‘.l TV |l" g '-“-"| T-‘.l'l | A Lo e Wl e Al " { W ‘--’l

and in what way?

Which elements / cha .m:iensh:s of the envlrnkﬁlll"nl'-ent‘helped you in completing ynurlask

/

Which elements / characterislics of the environment hindered you from completing

your task and in what way?

A -|'.I-. 5

benialy S

il
|
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1234|5678 o complex
regular 121345 |6[72](8]09 irregular
large L|]2]|s|4|f)|6e]2]8]8 small
repetitive 1|2 |3 |@|5[6|7]|8][9] alernatng
rhythmic 1|2 |3 |4 ]|5]|(6)] 7]8] 9| arhythmi
ordered 1(2[3|a][s|s|7|C@]9 chaolic
predictable 1 Fi ﬁi‘ & E_ 6 | 7 | 8 | 9 | unpredictable
familiar 1 213 [iy 5|6 |7 |8] 89 unfamiliar
rational 1 2|3|4|5|6|7[B|A irrational
interesting 1 2 |34 |(5|6 | 7| 8| 9 | monolonous
ety Jv 23|45 |6|7|@)] 9| contusing
Additional comments about the environment:
Explain your stralegy in completing the task in a few words
. .-;;_'lﬁf‘. Illl'-l' | follows d Hw upes y S Yegu Wl et thdd s, o
'i-‘.&i. 1:,_'|1_,J.JJ'.,«J m T TV “ry"m_n,p el st D £ ey I'-in-'b"':«'-i'.
Tl P srnday d el 1 Coml WK o camg £ GwcTiis Seyys
b oot oo dwe 1Y Mot . ' Pllowid w ywaie AATRAN ol

2

i 1 Ir.-,.l' 'I'l';.‘-i.

=

--Il"'J' "r_ﬂ-'] '|__'|I k il

Which elements / characteristics of the environment helped you in completing your task o uil

and in what way?

e

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

4
J J 3 L1 T !-.1"!1' il
?. ol preL oW ST ar
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1234|5867 |@]a complex
reqular 1 | @/ 3| 4] 5|8 7| 8 g irreqular
large 1| 2|3 |4 (5[ |[7([8]29 small
repetitive | 1 | 2 | 3 [(4)| 5 | 6| 7| 8 | 9 | alternating
rhythmic 1 2|3 @ 5|6 |7|8)|8 arrll'l-ﬁl;m ie
ordered 1 2 f_E;,! & 5 6 7 8 9 chaotic
predictable | 1 | 2 | 3 | 4|5 | 8| 7 |(8]| 8 | unpredictable
famiar | 1| 2 |[@/|4|5][6] 7|89 unamilar
rational 1 2| 3| & |56 |7 8|9 irrational
interesling 1 213 4 L_Sj B 7| 8 8 monolonous
eary |1 |23 4|5|6|7|8|3| conusing
Additional comments about the environment:
Explain your strategy in completing the task in a few words
I ""”'.,l" y o\ Tin [RRATE & i L0 +Fhaoutia ) i
To WYL AR T A ¥ _

Which elements / characteristics of the environment helped you in completing your task
and in what way?

/

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

i i
ﬁ-h.."l T L .
) LTS |TAT '.-'1:' "

‘:"1::: Livak ?"" r

! ot - I- () {
= ClEnY
1

NELW ST .

[0 GRAy
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Appendix F: Participants’ maps and routes

In a climax of 1-8, rank the structure of the environment according to your experience,

simple 1|2]|3]|4|85[6[7]|®]> complex
regular 1|2|@]a|s|e|[7]8]a irregular
large t]l2]3als]|s(e@]7][s]s9 small
repetitive 1|2 |3|@|s[e]|7]|8[9] alternatng
ythmic | 1 | 2|3 |& /| 5|6 |7 | 8] 9] arhyhmic
ordered |1 | 2|3 |4|5]|8]|7][(8]s chaotic
predictable 112 (/3|4 (5|6 |7 |8 | 8 | unpredictable
familiar 112 |3 |4 |5 |®)| 7|89/ unfamiliar
rational 1 |2 @Tx 4|5 | 6|7 @ g irrational
interesting 1|12 |3 (/4| 5|6 |7]| 8| 9 | monotonous
clearly o)
R 1|12 (3| & |5 |6 |7 |89 confusing
Additional comments about the environment:
Explain your strategy in completing the lask in a few words
y 2 Cou\t  Sorivg P o Stiadni of e nhuak :

Which elements / characleristics of the environment helped you in completing your task
and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

L shatiin ia. . I T
Al LWAL Mg TNL DOSI\E of & (eiileepans cEO

— I ™ A -
WX ¥, "l"l- = -\.r-.'- .-.a‘.' it
bt \ i !

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)

_@ Virtual Urbanity Thesis Experiment

Your personal datails will be treated confidentially 25 the data will be used only for analyzis and evaluation,
Name:  Farkdpand M4 Age: 7 Gender: /A Occupation, > % &
Are you familiar with immersive environments? % y:; 2

Are you familiar with video games?

In a climax of 1-9. rank the structure of the environment according to your experience.

simple 112 |@3)]a|s5]6|7]8] 9| complex

regular 1| @314 |5|6|7T|8]|9 irregular
large 123|456 |(@]|8]¢ small

repetitive | 1 | 2 | 3 | 4|5 [(65) 7|8 |9 | alernating
rhythmic 1|2 |3 |4|5|6| 7)) 8] 8| arrhythmic
ordered 1|2 |3 |(&)s|6|7]|8]2" chaotic
predictable | 1 | 2 | 3 | 4 | 5 | 6 | 7 [(8)] 9 | unpredictable
familiar 11(2)]3| 4|85 |6| 7| 8| 8| unfamiliar
rational TEIEAN S5/| 6|7 |8]%9 irrational
interesting 1| 2 REJ 4 | 5 | 6| 7| 8 | 9 | monotonous
gy 11| 2|3 |@|5|6|7]|8]8]| contusing

In a climax of 1-8, rank the structure of the environment acceording to your experience.

simple 1]2]3]4a|5[®)[7]8]9] complex

regular 1 2 |3 | 4|5/ 6|7 |8]8H irregular
large 1|[(2)[3|a|[s]e[7[8]69 small

repetitive 1 2 13|45 |67 ,ﬂj 9 alternating
rhythmic 1|2 |3 |4 |5 |(6) 7|89 | arhythmic
ordered 1|2 |3 k4|8 ]|B|7|8]|8 chaolic
predictable | 1 | 2 | 3 | 4 | 5 | 6 | 7 |/BY 9 | unpredictable
familiar 1| 2|3 | &|5 |86 ___'?:J R unfamiliar
rational 1|12|3|(&) 6|6 |7|8]|38 irrational
interesting 1 _2_ 3|4 |5 |6 7| 8] 9 | monotonous
st:ﬁ;lr’;d 1 2 |3 | 4|5 CE;] 7|88 confusing
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In a climax of 1-9, rank the structure of the environment according to your experience.

-
simple 1234|566 7][8)] 9] complex
reguler | 1| 23456 [ 7)]8]9] iregular
large 1 [@]sfa]s][e]|7 @]9 small
repetitive | 1 | 2 [ 3 | 4| 5|6 [(7] 8| 9| alternating
rhythmic 1|2 |(@3/| 4[5 |6 |7 ]88 | arhythmi
ordered 1|2|3/]4]|5]|6|7|8]19 chaotic
predictable 1|2 |3|4&4|5]|6]|7|8) 9 | unpredctable
familiar 112 |3 |@| 5|8 |7 |&8]|A unfamiliar
rational 12 [(3)]4]5 |6 |7|8]|8 irrational
interesting (1) 2 [ 3 | 4 |5 |8 |7 | 8|8 | monotonous
lr -‘I i
s;!:ﬂl d 1 \hz /]3| 4|5 |6 |7 8|8 confusing
Additional comments about the environment:
Explain your strategy in completing the task in a few words
lo e 1l big L ¥ o @ell ol ol cil
Cli Aye Yalling 1 e wW boag *;-

Which elements / characteristics of the environment helped you in completing your task

and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Tl"“'l"'.'j o P h e .._-L _'.1____.‘.__'.- I (e "-'l{ﬂ.'L
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 123|456 7][(8)] 9] comple
regular 112|345 |6|@)|8]s irregular
large FEAEIEAEAEAEAE small
repetitive | 1 | 2 | 3 | 4| 5|6 [(7)] 8] 9| alternating
hythmic | 1 | 2 | 3 | 4 | 5 | 6 [(7/| 8 | 9| arrhythmic
ordered | 1 | 2|3 |4 |(5)]8|7]8]| 8] chaoti
predictable | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |9 | unpredictable
famitar | 1 | 2 |3 | 4|56 [(7)] 8] 8| unfamiliar
rational 1 2 3 &4 5 .,‘EJ: 7 8 g irrational
interesting (‘1| 2 | 3 4 | 8 B 718 g monotonous
croaed | 1|2 [B)] 45|67 8| 9] contsing

Additional comments about the envirenment:

Explain your strategy in completing the task in a few words

Which elements / characteristics of the environment helped you in completing your task
and in what way?

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

fe oule Q- el M Ve we © gt Laiatods ilend
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In a3 climax of 1-9, rank the structure of the environment according to your experience.

simple 123|455 [6]7[(8)] 9] complex
reqular 1 2|34 |5 |(6)7|8]|39 irregular
large 1 ()3 ]sa|s|[®]7]8]3s small
repetitve | 1 | 2 | 3| 4| 5|6 7[(8] 9 aternating
rhythmic 12|34 |s5|6) 7|8 9] arhythmic
ordered 1 2 |'h 3{.—' & 5 B 7 B 9 chaotic
predictable 1 2|13 | 4|56 LE-"J B | 9 | unprediclable
familiar 1 2 |3 | 4|56 |7 8|3 unfamiliar
rational 1 2 |3|@) 5|6|7 |83 irrational
interesting |1,| 2 | 3 |4 |5 | 6 | 7| 8 | 8 [ monolonous
clearly q )
slvictiivig 1] 2 3 415 |6 | 7|8 ]9 confusing
Additional comments about the environment:
Explain your stralegy in completing the lask in a few words
Il f
II |I :.'i =) N lJ' . I'J_L"JI | ;' R A A, L] -"."...- LA A "-.-.I
le shuehne DE Buddn c;'_, Wi L 4 fle & y Dody
hes 22l '.J ";":--ql JJ':"-‘{_ .E{FL, Il Ol '] fllf_,. l_.'l.fj
W

Which elements / characteristics of the environment helped you in completing your task
and in what way?

s

e thodie of te bollrs, oud He

oy I
i ¥
b A

Which elements / characteristics of the environment hindered you from completing
your task and in what way?
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In a climax of 1-9, rank the structure of the environment according to your experience,

simple 1 |2]ala[s]6]|7]8 ™) complex
regular 1|23 [s|s5]|6]|7][8]9]| imregular
large 1 ((2)]3 | 4|5 [6|7]|]8]89 small
repetitive 12|34 |5|6]|7]|[8)]] 9] aternatng
rhythmic | 1 | 2 [ 3 [(4)/ 5|6 | 7] 8] 9]| arhythmic
ordered 1] 2|3 ﬁj! S| 6|7 |89 chaotic
predictable 112 |3 |4 |56 7| 8)| 9| unpredictable
familiar 1 2 13| 4 @ 6|7 |8B]| 9 unfamiliar
rational 1| 2 3| a '.,;E )| 6 7 B |49 irrational
interesting | (1/| 2 | 3 | 4 | 5 | 6 | 7 | 8| 9 | menotonous
st:':fjac?ll;l}yed 1]2)|3|4|s5|6|7]|8|9]| confusing
Additional comments about the environment:
Explain your strategy in completing the task in a few words
| -! i | A Y% . il ” i I:I_‘i_
v P L y WA S oy |
yhedohiery 0 L. Fdiva sl | n. ; ' 1A 4
4 -r F -"Il = \ e A4l II
W | -'vl'nl -_'_r St J_,'-. _.." B -rL T

Which elements / characteristics of the envirenment helped you in completing your task

and in what way?

- |

—
10

WL

|
At fure

Which elements / characleristics of the environment hindered you from completing
your task and in what way?

e |

1 | i
G v v b | i
s I el > A LU el 0. il s P !

Thank you very much for your participation!
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The Bartlett School of Graduate Studies
MSc AAC (Adaptive Architecture & Computation)
Q Virtual Urbanity Thesis Experiment

JIT

\reated confidentially 35 the data will be used ar

Your personal details will be

by lar analysis lrlld avaluation,

= 1

Age: 1 Gender: H .. Occupation: I\ relute ot
Are you familiar with immersive environments? I, 4 Pw'ﬂ-:ﬁ.pmm}' MIS

Are you familiar with video games? \/,

In a climax of 1-9, rank the environment according to your experience.

simple 1 [2]3[(a)|5|6]|7]|8] 08| complex
regular 1|2|ala|S5|®]|7|8]9 irreqular
large 1|2 || 4|5 |[6]|7]8]9 small
repetitive 1 |Z]3 | & |6 {;E;J 78] 9% alternating
rhythmic 1|2 |3|4|5]|6][(7]8]a]| arhythmic
ordered 1 |[2|3|@G]s|s|7]|8]s chaotic
predictable | 1 | 2 | 3 | 4 | 5 | 6 |(7)] 8| 9 | unpredictable
familiar 112 |23|G]5|6|7 |88 unfamiliar
rational 1|2 ((3))4|5|6]|7]|8] 9] irational
interesting | 1 | 2 | 3 Eﬂ 5| 6|7 | 8| 9 | monolonous
early |y 2|3 |4 (5|(6)|7[8]|9| contusing
In a climax of 1-9, rank the environment according o your experience.
simple 112|345 |C€1J7]|8 ]9 complex
regular 1|2|3|4|5|(6)7[8]>9 irregular
large 1|2 |3]4]|5]|68 |89 small
repetitive 1| 2|3a|4|5]6]|(F) 8| 9| aternalng
rhythmic 1|2 |3 |4]35[(®H)]7|8]89 arrhythmic
ordered L 12|84 5% |2]|8]|3 chaotic
predictable | 1 | 2 | 3| 4| 5|6 |(7) 8| 9 | unpredictable
familiar 1 2| 3|4 a6 |2 8|9 unfamiliar
rational Ll 2|2 1\8A 8|6 |2]|8 |38 irrational
interesting 1|12 )34 |5 |67 |89 | monotonous
eary 1y 2|3 |4|5|6)]7|8[9| contusing




Virtual Urbanity: A parametric tool

168

Appendix F: Participants’ maps and routes

In a climax of 1-9, rank the environment according to your experience.

simple 12|34/ 5|6|7]|8]|89 complex
regular B 0 'ﬁ:,: 5| 6|7 ]|8]89 irregular
large 1{2)3|4|5|6]|7]|8]8% small
repetitive v 12 al & [:&_f B|7 |88 alternating
rhythmic 112 |3 |4 |5|6717|8]| 9| arrhythmic
ordered 1|2 |3f(»|5]6|7]|8a]n chaotic
predictable 1 2|l 3|f&H) B 6 718 9 | unpredictable
familiar 1|23 |&4|5)6|7)| 8|8 ]| unfamilar
rational 1|2 |3 |45 |6 | 78| 9| imatonal
interesting | 1 | 2 | 3| 4| 5|6 | 7| 8| 9 | monotonous
mgﬁ?:ed ] EE A .__E.' 5 | 6|7 |8]|89 confusing

Additional Comments about the environment:

l.‘x'r .;:-'\.41 [ £ -[-_i I’\-(.< 4‘ L'H }-L'-"-"l' S {;’C-'.’- Lz

llrl:h‘- l;.‘-; { .‘I’_ o Fema |i.!'. ':'J' e« ||IJ e ‘I'r-l L“:—ILI 1""’“‘ t"""{‘ '""":]‘

Explain your strategy in completing the task in a few words

[ bpe £ [ g = .'Lrl_., i iyt cyoa e o ':“'J' "l:,. ¥ 1_'||"

10 JiEy 'Ilr "J.'-.-',_, =) “!L--. J-"l’:ll:;l:-l . J--f r_-l'.. T ':j L L—“‘:‘"f

*-:-_1“""'“_‘.'5 zudl choeig ,f\l.--t'-hc--:; a+ ‘;lu"”e“""ur l'Lc-,H' [ FP

_I..J'f_

Which elements / characteristics of the environment helped you in completing
your task?

i

+ fo IIJ'III.Laé o dﬂ— Jt-lh-"——_zi:—_kn .:-}. ]-m_-:{’ﬂ-:l__—

Fel i i
bl Lrtian ‘r {'Il'\.- --‘,rI o Ve l;';.' J_.lr ey = F|l r,." Jl'l-'_g'dfl e '{_ r:_'n:___ e

Which elements / characteristics of the environment hindered you from
completing your task?

r
Ill'u'.J T . r'-‘*
i

sty F |
| _'L,‘_I"H + Vg ,‘r ._p.-'l-rj = 'L{':"r.{.ji.- L""L"J

, | f""'ii!;__.‘n'-.-a-;- i g_,._

E ! Li'“ﬂr 'I ? LL }HI leie bt f = Jal. Fdles

-

i L

] I [

_.].-.J j Y S _LL_HJH_‘
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In a climax of 1-9. rank the environment according to your experience.

*

-

simple 1|23 |45 |6 |7)8]?8 complex
regular 1|2]3|&s|S|8yr )]s irregular
large 12 |(H| 45| 6([7]8]39 small
repetitive 1 (2|3 [4]|5]|6 |7 86]9 alternating
thythmic | 1 | 2 | 3| &4 | 5 |\6)]| 7| 8 | 9 | arrhythmic
ordered 1 (2|34 |5 |(Bf7|68]¢9 chaotic
predictable | 1 | 2 | 3| 4 | 5| 6 |.7/| 8 | 9 | unpredictable
familiar 1|2[3]|4|B)]8|7|8]8 unfamiliar
rational | 1| 2|3 |4 |(5)6|7|8]8] iratonal
interesting | 1 | 2 | 3 | 4/| 5| 6| 7| 8| 9 | monotonous
at::f;ﬂrye g | 1] 2|3 |4f5|68 7)| 8 | 9| confusing

Additional Comments about the environment:

-::-u-u '!E'tlr clrefty s (vt £€ CEAH "T iy bt His .

Cock le fo gader of
|"4""I’ et e ¥ S g:_'.']ll "7 erla S Ll i S
ghimgn € _;-_ L;Lus-t.

Explain your strategy in completing the task in a few words

.i IL‘ "'{"q J'l:"ﬂ-{' II-"-’!' Lr'{\j FIW - O ..nl."'.-q.-c! i = 1¢ - s L
?'-ﬂ-ﬂr' _,_L-.;_-. l' “‘:“1‘-" {I-l-' Lk '\l'.'-|.!I i€ pld M l.il.J 5_.- |I

-||_._,_, G | (lied l-'w 1o [l».q}i et r”r"*-‘*-*---fw

-é:: HL.-;H

| Doobd oot "0t Bebl b dicln ¥ woik evd lgpt loss
=3 |"'£ r_{{ e [}
Which elemenl:sf chapﬁﬁarlsucs of the environment helped you in completing
your task?
Covelore of sheels . | irrdto—tmle——]
.L.'-'--Lq- by | I..:.:-f.r_',c-t-i A L.-;J' o 5 reed il IEK-!‘ "‘j - l‘“,,_qf
I"r‘ ; {iﬂﬁ Agfovice | triecd ko £ -*'-‘[ " el r et
i o {-I'Jl '{-Ef‘t’{ el H:\ .;_IF""'-I =3 E..;- £ -l..j Feg -‘II.I:_T -..,.'-.";-Ir..l.-'l."_'_

Which elements / characleristics of the environment hindered you from
completing your task?

(Urved .';tha---_l'J ¢ be  cobug. xj wliee Aleere

Ly & vEl ok ,;{: A L_...L,u..
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In a climax of 1-9. rank the environment according to your experience.

.

simple 1| 2413 "4 5| 6| 7|88 complex
regular 112 |3 |(&)5|6|7|8]|8 irregular
large 112348788 small
repetitive 1 |2|3|l&s|5)6/]7|86]|29 alternating
rhythmic | 1 | 2 | 3 |4 )| 5| 6| 7| 8| 9 | arrhythmic
ordered 1|2 |3y 5| 6| 7|88 chaotic
predictable 1 2|34 (5|6 |7 )|8)¢8 unpredictable
familiar 1 2| 3|48/ 6| T]|8]|9 unfamiliar
rational | 1 |2 |/3)/ 4|56 7| 8|8 irational
interesting | 1 | 2 [ 3 [/4) 5|6 ] 7| 8| 9| monotonous
ey |y l2|3[%)fs5|6|7|8|9| contusig

I:'

Additional Comments about the environment:

Explain your strategy in completing the task in a few words ]‘,-“—_' = o

s wf [-,..-1 A, Whees wabies 4 o sdreed’ ‘E"‘CI_;TL'L|\.-I|_.|'I-
Lia __.WLL. | slorted €oct 7 cwclhkar dHmef flo
Lt £l o o ot L= l""‘_‘,f j f|r.'.-' -.‘»"T-L'-i e e o1
ot | riln"ll_' 1 g+ 1o ..,__:“ o Etady | i"‘.‘.'q:.‘.,-'x_-;lr d el fet

Outi€ o sodabléd uide styeed '-’-‘L.'f.‘a; o E—‘
Whi-:h elements / characteristics of the enwmnrnent 1 helped you in cnmp ting

your task?

Which elements / characteristics of the environment hindered you from
completing your task?

_d'._-"l,:;' L' E g 24 {.\, E.-_,i'-p |‘:‘|,:' r W oia sy (G l'!li"‘;"L—' -..lf ;{_:—"4"- Y e =i el
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In a climax of 1-9, rank the environment according to your experience.

simple 1|2|3|[4]|5|6|8j8]8 complex
regular 12|34 |5|(68f{7]|8]|F" irregular
large 1|2 [(3)4]5|86]7]|8&8]|8 small
repetitive 1 |213]| &[5 (6 7|89 alternating
hythmic | 1 | 2 | 3| & |s[6]7|8] 8] arhythmi
ordered 1|2|a3la|s|®)]7]|8]39 chaotic
predictable | 1 | 2 | 3 | 4 | 5| 6 | 7| 8 | 9 | unpredictable
famiiar | 1 [ 2| 3| 4|5 |67 | 8|8 unfamilar
rational | 1 | 2| 3|4 [5)6|7]|8]|8] irational
interesting | 1 | 2 | 3| 4 |/5)] 6 | 7| 8| 9 | monotonous
clearl = = .
stru-l:tl.u?;d 1 234 |5 |6 |/7T)8 g confusing
Additional Comments about the environment:
| 4 '.'«:'1-‘{.»1-.'_'-:: i3 T E £ 0 i l'lf-". &

Explain your strategy in completing the task in a few words

| l.‘
T Wk i 5 *‘:-1_: o=

Which elements / characteristics of the environment helped you in completing
your task?

Which elements / characteristics of the environment hindered you from
completing your task?

_I.‘\.": 0 E w1 '-_I\j- 3 il \_..{,{:r. - .{:J o~ :i r n’{--\-j

Thank you very much for your participation!
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The Bartlett School of Graduate Studies

UCL
==

MSc AAC (Adaptive Architecture & Computation)
Virtual Urbanity Thesis Experiment

Your personal details will be trealed confidentially as the data will be used only for analysis and evaluation.

MNamea: Pm'r"HC:'lFD.ﬂ" Mie

Are you familiar with immersive environments?

Are you familiar with video games?

In a climax of 1-9, rank the structure of the environment according to your experience.

74

/ES5

-ﬂne:i:-f:- Gender: /'-{ Occupation: Sy -:'.|!'1-' ut

P
Yo

simple 1 1@ |3 |@F]5]|&6|7]8](59 complex

regular 123|556 (7] 8] 9] iregular
large 1123|856 ([7]8]S small

repetitive 1123 |B| 5|6 |7]|8]9 alternating
rhythmic 1|2 (34|56 (@] 6|9 arhythmic
ordered 1| 2 [’:fl“; 4 | 5|6 | 7|8 |89 chaotic

predictable 1|2 |3 |4 |5 |(B) 7| 8| 9 | unpredictable
familiar 1|2) 3|4 |5|6| 7| 8|8 | unfamilar
rational 1 1(2)| 3| 4|5 | 6|7 |8| 8| irational
interesting Tl 2 |3 | & @ )| 6 | 7 | 8 | 9 | monotonous
ety |1 |2|(®| 4|5 |8 |7|8]| 8] contusing

In a climax of 1-8, rank the structure of the environment accerding to your experience.

simple o O T ﬁ 71889 complex

regular 1 2|3 |&a|s|[e|(Z]| 8| 9| iregular
large 1|2|(3)| 4|65 |[a]|7]|8]48 small

repetitive 1|23 (4|5 |(B| 7|8 |8 | alemnating
rhythmic | 1 | 2 | 3 |7 | 5|6 | 7|8 [ 9| arhythmic
ordered | 1 |2)| 3| %[5 |67 ]8][9] chaotic

predictable 1|2 |@)| 4|6 |6 |7 ]| 8|9 |unpredictable
familiar 1 ﬁ 3 (4|5 |6 | 7|8 9 unfamiliar
rational 1 |2|G) a5 |6|7|8]8 irrational
interesting | 1 | 2 | 3 || 5|8 | 7| 8| 9 | monotonous
Elob AT KR B 3 | 4|5 |6 |7|8]|9 | confusing

L

i

hy ;',-{'FI
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In a climax of 1-9. rank the structure of the environment according te your experience.

simple 1|2[3|a|[s]|ef7]|s]s complex

regular 1 2|3 |4|5]|6 &J 8 | 89 irregular
large 1[G/ ala]|s5]|s]|7]a]s small

repetitive 1123|4586 ]| 7]|(8/] 9| alernating
hythmic | 1 (2|3 [a]5]6]7]8] 8] arhythmi
ordered |1 |(2)| 3|4 |5]|6 |7 |83 chaotic
predictable | 1 | 2 |3 ]| 4 |5 |6 | 7| 8| 9 | unpredictable
familiar 1 2(@) 4|5 |6 | 7| 8] 9] unfamilier
rational [ 1. |2)| 3|4 5|6 [7]8]9] irational
interesting {,'J;-«‘f 2 | 3| 4|5 |6 | 7|8 |9 | monotonous
slril.llr;:llr!;d 6) 23| 4)5|6|7|8]89 confusing

Additional comments about the environment.

Yalf b s et Ill.L.J_.r . /“L{-L'L[l' ;..-ll_l_l.f e, oA ,-1&}!'—1&, }:ﬁ:'l‘

';{:4._..1,.-. f L rLIn.i.II ": _ﬂ\h‘ o I f!" rﬂ!f 'T 'l'.r"..‘-FJ

».:!;'-L..J C |+'|/ Proé '-"'(!'I E}/}’L‘({ e Al L -"Ig,‘k_ E_:C.{jl%.g f-'i..r_-_ ;jz
"”LE a"i"’t‘r. Sie v — I"“-"vul'-?{ rl-lf"-” —-:_,Qi:_uu m_‘fl 0

ope Codldy i ‘T?’:ﬁﬁr

Explain your strategy in completing the task in a few words

!; LWLn -|I.-,Lf-{l_r. wr ”h. £ ..-3“:: da 'I"C'I._~'.1.Ji_-_, _‘ﬁ’- "
F [LL LAk Ll.! é‘l LLI.I"!;(F .tflJlL-.}r.l_[::-}d:‘,; L'E"’L"HX
I‘IL..'.I'L|: \'{-{f_t -r_ ar}».\uq C r.r_L,_.ﬁ- l'-_.i-'v?l\fll'él.-f..i 'EL . ""L"-ia:‘:i}}

! urd'JJ M XS o Trdo ol U it Le St € L—F b alL

(et 1

and in what way? (D)

Path oF Veillor it 7 Lt
H_IAI‘*'E {‘*[U P {.f..trq_'\{—ti i Fo ‘{'E*. I ‘?* P \Lﬂw\_

A i -.l;l{ » 't—t_ _..f_.i
oA WA= "{_ t_ o H—" L " e "‘l. ! .‘L‘-
L:...- —L*— 'Elé u:l{-i-‘t ,.J- it {HLC/ 1> oy Ui

betlom  pPowmd of Ya Y) 7/
Which elements / characteristics of the environment hindered you from completing
your task and in what way?

lL'rrﬁilln-»«e’. ) (s :—_,:‘ILT‘ ’;‘x' ‘1;:(_4. j“"’“" fﬁ{f nj 3 qfauc
M.pu ,..‘.H te vedesd) QT Joite L j"w:.r -.J fing s
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of

A gyt
Which elements / characteristics of the environment helped you in completing your task

J
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Appendix F: Participants’ maps and routes

In a climax of 1-8, rank the structure of the environment according to your experience.

simple 1| 2(3/| 4] 5]|6]7]|8]9]| complex
regular 1|2 |G3) 45|86 |7]8]9] iregular
large 1|2 |3 |(&] 5|67 |8]9 small
repetitive 1|2 |@) 4|5|6|7]8]8 alternating
rhythmic | 1 |(2)[ 3 | 4|5 |6 [ 7] 8] 9| arrhythmi
ordered |1 |2) 3|4 |5|6 7|89 chaotic
predictable 1((2)]3| 4|5 |6 |7 | 8| 9 | unpredictable
famitiar [ 1V | 2|3 [/)| 5|6 | 7| 8|8 | unfamiliar
rational |(1)| 2|3 | 4[5 |6 |7 |89 | irational
interesting | 1 | 2 | 3| 4| 5 [(6 7| 8| 9 | monotonous
clearly ™
At 1 (2|3 |4 |(5))6|7 |83 confusing
Additional comments about the environment:

| - P (] 4
/"Li {'I,lr.l-'i_i.' i e k*LC 4 b h‘}t‘-ri_ =1 -ft!t &

Explain your strategy in completing the task in a few words

B
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AlLe 24C LoLC  TYWONVEWENT ) yiigle
o wg Shopd o (lack akdtema WAL
Voul™

Which elements / characteristics of the environment helped you in completing your task

and in what way?
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Which elements / characteristics of the environment hindered you from completing

your task and in what way?
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1203 4]5]|6][7]8]9]| complex

regular 1|]2]|]3|®)]5]|6]|7]|8]9 irregular
large 12|33 (4| 5|6 [7]|8]29 small

repetitive 1|(2)]a|&a|[5]|6]7]|8] 9] atenating
rhythmic | 1 | 2 | 3 | 4 | 5[ 68 [¢(7)| 8 | 8 | arrhythmic
ordered 1|12|3|4|5]|(6| 7|89 chaotic
predictable | 1 | 2 | 3 | 4 | 5§ | 6 |(7)| 8 | 9 | unpredictable
familiar 123 |4]5]6[(@) 8]8] unfamiiar
rational | 1| 2]3]4 |56 ]7]8] 9] irational
interesting 1 |2 2 A 3| 4| 5|6 |7 | 8| 9| monotonous
ey 12z |9 |w|s]| ¥ ®) 9| contusing

Additional comments about the environment:

1:_ Wt AP Mok 5 W T rus . T We A "L": {wso S

ﬁu{_ \jr\ .'{..‘_ el l_[_L F"\‘. ¥ IIE ‘ht—"t. L {.l\."l "‘""-{- 4 (& ¥
\- Could by i Ll Muu fx Ul @idap
L,L'-r'l[*- LAdA & l'.a.- ﬁ- B

lotd

Explain your strategy in completing the task in a few words
Jie e (oude - flbsen vallier Clay

Which elements / characteristics of the environment helped you in completing your task
and in what way?

D ot f"“”* s L,J{_'_,f_ Lo pare.C teal ke
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o 2 P | L-Jh. =._,-
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Which elements / characteristics of the environment hindered you from completing
your task and in what way?
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In a climax of 1-9, rank the structure of the environment according to your experience.

simple 1 2| 3 -"rj 56| 7|89 complex
regular 1 |2 (3] 4|56 ]7]8]9] iregular

large 1|2]alsa|@|6s]|7]8]0 small
repetitive | 1 | 2 | 3 | 4| 5 |(6)] 7| 8 | 9 | alternating
rhythmic | 1 [@ | 3| 4|56 | 7| 8|9 arhythmi
ordered 1 g/ 3| 4| 5|6 (|7]|8]8 chaotic
predictable | 1 | 2 |3 4 | 5| 8 | 7| 8 | 9 | unpredictable
familiar  |(7)| 2 |3 | 4|85 |6 | 7|88/ unfamilar
rational T @ 3|4 |5 6§ | 7| 8] 89 irrational
interesting 1 2 K] & 5| & 7| 8 g monotonous
Clearly |, @ 3|4|s|6|7|8| 9] contusing
structured /

Additional comments about the environment:
T Yk I eexpertenced was e

bi."i‘{; !

Explain your strategy in completing the task in a few words

¢ Lt T -'"i'l‘fﬂhrw'uj}-‘ 1.'.3_{ (ov '&E‘I"khﬂi‘f

f'_-';'QT-!'J;_ |-'-[ Ul + f-l-'l.r'-i-f T_",l'.li.é v O LD EA09 F-E'I::-"i-._e.__f-—‘)

Which elements / characteristics of the environment helped you in completing your task
and in what way?

i ] . f e
Ths e -+ 1-'+ [ &, E'__:r e t Ce a'L!r'L{gL_‘HCLF
Ot ‘Lxg-_—hu-[_ rines - CouFer-to  Sout
S LA ] e A2 "'{:"{"'l..]."a af_'_.e-‘{..:f,i y

Which elements / characteristics of the environment hindered you from completing
your task and in what way?

Thank you very much for your participation!
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