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Abstract 0 This paper discusses ongoing researclinto the
development of an original composition portfolio themed on the
concept of palimpsests of time and place. The research involves the
application of an iterative development methodology to refine
creative computerbased techniques for the exploration and
navigation of multi-dimensional aural and visual content operating
within three-dimensional Cartesian space. Various computational
functions for utilising a web browserbased system, oriented
around a conceptual ntier layer model, are being developed and
refined. Visualisation computational processes related to images
(still and moving) of the same place (such as a building) or other
artefact (such as a map) over timeutilise both authentic and
synthetic content. Auralisation computational processes include
authentic and synthetic impulse responses (the acquisition of the
acoustic characteristics of particular spatial environments) and
convolution reverb (recreating the acoustic reverberation
characteristics of a physical or synthetic space based on an
associated impulse responseThe researchis applying an iterative
theory-composition-testing cycle to optimise intuitive computer
based processes for enabling users to navigate multiple layers of
content, as well as in finding methods that evoke an increased
emotional awareness of, and connection with, the past of place over
time. Consequently an integral component of the research
methodology involves the emergent computational techniques being
subjected to formalised usability testing both to assist with their
further refinement and to assess their value in evoking an increased
awareness of time and place.

Keywords creative computing; creative technologies; palimpsests;
composition; rich internet applicatios usability testing

. INTRODUCTION

The researclis develojing an original composition portfolio
utilising creative technolyies themed on the concept of
pali mpsests of time. The ter

creative computingechniques originated in this research explore
different ways of manifesting these hidden layers, with the aim of
identifying those which prove most effective at creating an
artistic evocation of the pas¥/hilst this research is about place it

is not sitespecific. The role of place is a thematic elemerthef
composition portfolio, which is in part about the evocation of the
experience of place in the context of interdelivered and
experienced works, and those exhibited and experienced in
performance spaces.

The primary hypothesis is that creative teubgies
compositions can evoke an awareness of, and an emotional
connection with, the past of a place or person in an audience,
independent of their current location. To test this hypothesis, the
production of the portfolio of original creative technology
compositions and the realisation of their artistic intent is being
informed by user feedbackisability testing aims to evaluate the
artistic effectiveness or i mp a
original techniques and partial/final compositions byhgehg
feedbaclkbothonline over the internetndin usability lals.

The composition portfolio and research feedback mechanisms
explore the artistic application of the concepts that Barthes
consi der s i n [Z Bathes distinguishes lbetivaed
the mix of general symbolism inherent in a photo (that which
anyone would see, which he termed shediun) and that which
was profoundly personal and intimate (which he termed the
punctun). This research shares his objective of seeking to find an
effective means of conveying the sensation encapsulated in the
punctum to others: how might it be possible to convey something
that so "pierced the viewer" to another who has no direct link to
the subject or place portrayed?

Computerbasedcreative techniquedave awell-respected
heritage as integral compositional elements in digital artworks
[3]. Alongside the digitisation of traditional creative works, such
as pliotographs,casd their wtilisd@tioniinsconipliasead gystents,e d

same context as Mark Canter envisaged it, namely as combiningriginal artistic practice has produced né&wms of computer

. al |l forms of medi a, or c
animation, and text, in juxtapositi with sound and musical
passages, into a single artwodkl]

ased. arf4],, including art developed for and based exclusively

Enetﬁetinrte neEB].n g fre ag meoh 9% okr) gr apshl C s
A key element of the research involves the research and

development of creative computing techniques for retrieving and

The concept of the palimpsest (hidden layers of the past thafsplaying visual and aural ctmt relating to the present and

lie below the visual and aural surfaces of our contemporargast of place, including images (still and moving) of locations in
landscapes and soundscapes, and which influence our percepti@fih urban and rural locations. Contemporary computer systems
and wderstanding of place) plays a key thematic role in thigrovide a variety of means of displaying such visual content,
research. It is being explored and refined as a compositiongiciuding sideby-s i d e fid hfem@dwd ni mages ¢t h
element in the evocation of the past of place or person. Varioyace has changed over time. This might include for example
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images of a famous building, or maps of a city. However, this
approach to the visualisation of information differs little from
static printed publications that haleng utilised side by side

At heno and Anowo i mages to d
changed over time. What is sought is an improved method of
visualising the changes to place over time that allows users
interactivelyton avi gat e and explinamae fit h
effective, visually and aurally evocative way through the use of
digital creative technologie3.he concept of the palimpsest that
underpins this research has provided the basistfar creative

wor ks based on ThePRaimpsesBystario | Dgi €
example applies the combnmemeé of
photograph with another on a pixbl-pixel basis and to apply
Cellular Automata rules to further mix in reine the images
togethen[6].

This paper discussesseveral computdoased techniques
being developed as part of the creative technologies composition
portfolio, detailing how those techniques are being informed by
an iterative methodology that utilises structured feedback ll.  INITIAL VISUAL NAVIGATION CONTROLS
obtained both online and in usability labs.

Figure2. n-tiered visuhcontent(lens modél

A. Lens

Il.  N-TIER NAVIGATION Fig.2illustrates an example implementation of the conceptual
6['f\odel, where underlying-layers (04106) of visual content
ontained in the -plane (or axis,110) can be revealed through
ﬁ]e ue of a circular aperture (or lers)3 which the user10l)
an freely position on the x and y axes through movements of a
ouse. Wherever the lens moves in reaction to user mouse
movements, it reveals the underlying visual content existent
below a surfage layer (02).

The research currently in progress includes an exploration
various methods and techniques for utilising a web browse
based system to enable a user to discover and navigate mu
dimensional layers of visual and aural content. The primar
coneptual model envisagestiers of visual and aural content
beneath surface level content, illustrated Fig.1, operating
across the Cartesian-codinates for a thredimensional space. . - .

The prototype technique is directed towards reacting to

Such content is typically related to visual images (still and ecific user action initiated by movement of a mouse (or

moving) of the same place (such as a building) or other l"mefaaptentialI another input control device, such as use of a finger
(such as a map) over time and either authentic or synthetic sou? y P ’ 9

The research interest is both in finding an intuitive way for user. & fouch screen) to navigate a circular aperture (lems3sac
to navigate such multiple layers of content, as well as irirfind visual content. The result is that the visualisation area over which

methods that evokstrongeremotional connectigwith the past € l€ns moves reveals underlying related visual content (layered
of place. in the zaxis). As the lens is moved _by the user across the x and y

axes of the surface layer, underlyingayers bcated in the z
plane are visualised in the area of the lens, revealing visual
content related to those particularaainates.

Underlying visualisation control code tracks where the lens
objectis situatedornscreen relative to the surfacganifestation
through visualisation display logic, which tracks the movements
of the mouse and updates the corresponding x and y axes co
ordinates of the oscreen lens control. There typically are limits
on these calculations so that the lens control does not wrap from
one edge of the screen to the other, although such wrapping is
feasible.

The initial realisation of the application of this technique was
coded in Microsoft Silverlight 1.0, utilising the eXtensible
Application Markup Language (XAML) for design elementsd

<5

user

Figurel. The ntier layerconceptuamodel Javascript for codbehind. Silverlighd srepresentation of
Cartesian cardinates for a thredimensional space is shown in
Fig.3.
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+x

-z

Figure3. Silverlight's 3dimensional ceordinates

Figure8. Palimpsest slider control (mapsnages mixed)

Unlike thelens control, the slider controlffacts the entire
visual image displayed, also allowing figeained merging of the
images so that the user can adjust the extent to which one or other
Figureb. Palimpsest navigator lens (lens with user focus) images dominate the mix, or whether both are mixed equally
(Fig.7). In other applicatiom of this technique more than two
layers are manipulated, a model that has been applied to maps of
the same area over tinlgig.9).

An example visualisation prototype is slwated inFig.4.
When the usepositionsthe cursoroverthe lens the underlying
image becomes less opagleg(5 and an associated sound is
invoked to provide aural reinforcement that the lens has entered
an interactive state. When the mouse buttorlitgked and held IV.  INITIAL AURAL NAVIGATION CONTROLS
down, the user is able to begin moving the lens around the The n-tiered model outlined in the previous section is also
screen, revealing an additionasual layer of the same place at peing appkd to aural content. Research in this area has included
an earlier time. The user can choose to stop moving the le@gveloping the role of impulse responses (the acquisition of the
around the screen by releasing the mouse button.drserahen  acoustic characteristics of particular spatial environments) and
disengags from the lens and¢an bemoved away, restoring the convolution reverb (recreating the acoustic reverberation
lens to its passive state. characterists of a physical or synthetic space based on an

associated impulse response). Aurdhted tests in the usability
B. Slider lab and online are providing feedback on the impact of different

A second technique for navigating visual layers of place ovempulse responses upon user perception and evocation.
time was developed utilisingnaon-screen slider control. This  In terms of evocation of the past of place, the creative
wasprogrammedn the sane environment as the lens, Silverlight interest is in how sound behaves in different buildings and
1.0. An example prototype is illustrated Fiig.6. Movement of ~ Structuresi architectural and vibration acoustics. In particular,

the slider progressively reveals an additional layer of the sanitoW impulse responses may differ over time. For example,
place at an earlier time. between period rooms spanningthetle 16 006s t o t

The research has involved the capturing of such impulse
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responses in a range of perioc
Museum in order to enable their subsequent application within
compositions, and testing of their impact am audience. Aural
content forthe portfoliois being influenced by several elements:
authentic impulse responses of available original locations;
synthetic (or imaginary) impulse responses; and the subsequent
use of both in convolution reverb tools.

The application of then-tier model at an aural level is thus
primarily twofold: the use of impulse responses at progressive
levels (for example, layen+1l being 28 century, n+2 19"
century and so on); and of the embedding of sounds (both
authentic and syhetic) within a surface visual layer and,
optionally, other layers belowrig.9 illustrates multiple aural V. UsABILITY TESTING
elements embedded acrasisyers. In such a case, the embedded This research formalisghe gathering and analysis of user
audio content could utilise impulse responses gathered fromsponses during the content interaction stage of the overall
historic sources. Forxample, eachn tier could relate to a realisation methodology being employed (sEm.11). This
particular time period and each audio element embedded withfaedba& informs subsequent, iterative developments in the
that tier could utilise an impulse response/convolution reverbontent origination, content pgrocessing and content mapping
appropriate to that tier. Thus the further back into the tiers thstages.
user navigates and listenshe earlier the related impulse As Mueller et al observe T], usability testing brings many
response. benefits to the development of usetated application

In one technique under evaluation, multiple aural elementdevelopment.Jdfries et al [8] have demonstrated that two
are embedded without any visual indication of their existencenethods of testing (usability testing and heuristic evaluations)
within a singlesurfacelayer, with all elements being continually provide the most effective outcomes:
audible, generating an verall background soundscape «
comprisng multiple layered sources. When a user moves the
cursc_)_r across one of these h_idden aural elgments, the cursor is usability problems when Ul specialists are not available.
modified to_show a hand (a visual cue to reinforce that an aural However, heuristic evaluation and usability testing have
element exists at that esereen locatin) and the related aural advantages over those techniques. Many of the most severe
element has its volume boosted to become more prominent than proplems found in the study simply could not be identified by
the others contained in the aural layer. When the user moves the guidelins or cogniti ve wal kthroughs.
cursor away from that aural element, the volume is reduced and

Figure10. Embedded, hidden, aural elements

.. results show that guidelin
can be used by software engineers to identifyesmnportant

the element returns to the general baokgd mix. Fig.10 Usability testing has been adopted as the evaluation method
illustrates one of the examples being used for prototyping arl@r this research: usability lab studies enable systematic
usability feedback. observation (under controlled conditions in the IOCT usability
lab) of users to assess how well they irtewith and respond to
_ embedded aural compositional techniques (including alternative approaches to

‘ interacting withlayers of images and sounds).

content
origination

(sounds, .
. images) &
A 7 N

 — N

content

“ content realisation pre-

interaction 3
processing

A
4

content
mapping

Figure9. Aural content embedded withimtier layers

Figurell. User feedbaclpart of content interaction of the
compositon realisation methodology
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These are complemented by online feedback mechanisms for Nielson proposes an iterative approach, stating that a set of
internet users interacting with compositional elements anthree iterated tests with five users api@dll achieve more than a
techniques over the web. Whilst online techniques lack thsingle test with fifteen users. However, the claim that five users is
systematic observation under controlled conditionseaalble in  sufficient proof in usability testing has been challenged, for
the usability lab, they have provided insight into the effectivenesaxample by Spool and Schroedéd]. They do not identify a
of the techniques and examples for a random -seddfcting specific alternative number. Instedbleir paper confirms that the
sample of remote users encountering them on the internet. Thev e r farindla cdh be usefully appliéd, but that i
usability lab however provides a more detailed dmthering value of L needs to be found. More specifically, Fauldej
and analysis process that can hegiter determinewhy certain ~ found that:
responses are being made.

Four areas are being assessed in the usability lab stages ofthis“ 1t i s wi dely assumed that 5 pa
research: testing. In this stugl 60 users were tested and random sets of

. . . . 5 or more were sampled from the whole, to demonstrate the
1 performance: the time taken to, and ease with which sk of using only 5 participants and the benefits of using

users, complete relevant tasgsuch as interacting with more. Some of the randomly selected sets of 5 participants
palimpsestic content using the various interactive tools) found 99% of the problems; othertsdound only 55%. With

1 accuracy: whether users interact in the expected way or 10 users, the lowest percentage of problems revealed by any
deviate (that is, behave in ways the composer did not one set was increased to 80%, al

intend or anticipate), i ndji,.catijin t.h at the compositior
presentation, design and associated techniques may n%tr P’?%?%rggtlg b?fg’éﬁ%g;egpﬁglz p;%ic'%zgis washé)sé)t:gzhgg for
be opti mal for the compos precedéent angpliﬂerature review (whicf?sugge! st that a minimum

1 recall: how well the user is able to recall content oro f 80 % o f iprobl emso User s |

ter:grsneegtlz rgtfar:?se %Oerggo(f’/'its'zgl11?:)’;?23’&3:3'];? fggt'%ompositions would be identified by such a sample size). A
' . q larger number was desired for online feedback, given the
that were most, or least, significant for them

tional h th foel bout th increasd ambiguity of online testing (for example, the lack of
T emo 'On.at. rGSpO;‘SfH O‘t"(] ef “IS% eehs abou ‘ de insight into the environments in which users were interacting
compositions, wnether €y Ieel they have evoked g compositional techniques and the experience on which their
sense of the past of place or person feedback assessments were based).

Accor di ng t.asabilMy testing aith,five fpeople
can uncover 80 percent of ... probleenf9]. In earlier research VI USABILITY FINDINGS AND IMPACTS

with Landauef10], Nielson determined that: .
A. Online—partl

© ...the number of usability praghiifdfine It i@elbadkSunity il April Jodo td © S
with n users is NE1-L)n) where N is the total number of AUdust 2009 on t hieordeetsevauate thee r 6
usability problems irthe design and L is the proportion of AUg . . .
usability problems discovered while testing a single user. The mmfal technlqugs developed during the course of this research
typical value of L is 31%, averaged across a large number of ~ DUring this period, a total of 30 completed responeetfié user
projects we studied.” feedback survey were received.

Overall conclusions drawn from an analysis of the online

Plotting the curve for L=31% gives the result shown insurvey feedback into the next iteration of compositions and

Fig.12 associated evaluation mechanisms included the following:

g 100% 1 1 a high level of consensus that the cosifions were easy
=
3 to use [93.3% of respondents]
- 75% 1 the compositions were evocative of the past [96.6% of
£ respondents]
S 50% - 1 greater user control/interactivity was desired [38% of
a respondents]
B g 1 the magnifier/lens was the more effective technique
5 [56% of respondents]
g 1 the slider was the more effective technique [12.5% of

0% ’ * ' ’ ’ respondents]

0 3 6 9 12 15 _ _ _
Niifiber of Tast Uisars These conclusions provided useful inputs to the next stage of

_ _ _ iterative development of the research. Of particular relevance to
Figure12 FromJ.NielsenandT K. Landauer: "A m"athemancal the underlying hypothesis was the finding that the majorfity o
model of the finding of usability problems respondents indicated that they found the sample compositions
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evocative of the past, and that the prototype techniques were |

effective.

B. Online—Part 2

The second stage of online feedback ran from March 2010 to

August 2010. Feedback received during thesqa, utilising star

ratings (whereoneis least effective and five most effective), is
set out inTable 1(in the order in which the techniques were

displayed on the research pag&hese testing and usability
feedback techniques, in combination withefferm feedback,

have provided a useful model that mitigates some of the

difficulties of webbased testing noted by Di Luc¢h3]. Note

User oralisation: during t he partic
with the compositions, they were encouraged to speak
aloud, oralising their feelings, emati® and responses
(describing orally whatever they are looking at, thinking,
doing, feeling)

Automated instrument data collection throughout the
session, video and audio recordings were captured, with
one video/audio stream focused on the PC screen and the
participantos interactions
techniques, and the other focused on the participant and
their responses, gestures and other actions

The usability lab sessions with the 9 volunteers resulted in 11

that this table includes other techniques being developed for the) ,rs of video/audio for later trangaibn and analysis, as well

as the contemporaneous notes and formal end of lab session
feedback form.

composition portfolio that are outside the scope isfplaper.
TABLE 1: TECHNIQUES, 2"° STAGE ONLINE FEEDBAC K

Technigue

Senseport lens (overall)

SenseportlerisCl eopatrads ne¢
Senseport lensCenotaph

Sensepdrensi London maps

Senseport leris West London streets
Senseport leris Chiswick Empire

Senseport lens (magnifiér)Chiswick Empire
Mousecontrolled slider (overall)
Mousecontrolled slidei old Fleet river
(moving)

Mousecontrolled slideii old Fleet river (still)
Mousecontrolled slidei West London streets
Mousecontrolled slideii Trafalgar $uare
(moving)

Mousecontrolled slidei West London hybrid
Other techniques (overall)

Other techniques Tyburn tree

Other techniques Mansion House (hidden
sounds)

Other techniques streets deepzoom

Other techniquet 3d homes

Landing Pages (overall)

Landing Pageslinear

Landing Pagescyclic

Landing Pagesrotational

C. Usability Labs-Part 1

Overall star rating
4.4 (106 votes)
4.1 (76 votes)
4.3 @1 votes)

4.6 (A votes)

4.2 (79 votes)

4.1 (73 votes)

3.2 (71 votes)
4.0 (75 votes)

3.4 (71 votes)

3.4 (70votes)
4.4 (77votes)
4.5 (79 votes)

4.2 (76 votes)
3.8 (71votes)
3.9 (88votes)
4.0 (74 votes)

2.7 (73 votes)
3.3 (76 votes)
4.0 (54 votes)
3.1 (75 votes)
4.3 (83 votes)
4.1 (90 votes)

With regard to the usability areas being assessed during the

lab stage (performance, accuracy, recall and emotional response),
the following are some dhe key elements identified from user
feedback:

f

The first usallity lab sessions were conducted over two days

in May 2010. A variety of interelated feedback collection
methods were utilised for the usability lab sessions:

1 Observation: an observer (researcher) observed the

participant through onway glass (and viasideo and
audio links) during their interaction with the
compositions, also taking contemporaneous notes

1 Formal feedback on completing the session, the
feedback

participants each completed an online
questionnaire

1 Informal feedback: on completing the sessi, the

observer dériefed the participant and gathered their

informal impressions of the usability session

performance:

0 some participants did not utilise the lens. Clearer cues
are needed on how the lens is to be used, or an
alternative approach (such as the mouse cinesogthe
lens by default) need to bermidered to enable its more
effective, ubiquitous use

0 some participants indicated difficulties noticing and
using the mouseontrolled slider. More consistent
positioning and highlighting of the slider is required, or
the mouse itself needs to act as tites and modify the
content based on its positioning and movement

0 some participants did not explore the hidden sounds
example, indicating a preference for more visually
driven works. Others indicated that better visual cues
were needed to guide them tadithe sounds and that
full screen mode by default would make the piece easier
to use.

emotional response:

0 numerous participant responses indicate that the pieces
evoked a sense of the past of place or person including:
A “These [provi de dtlons betweanipastn a n-
and present because the link between the two was highly

explicit?”

A “Makes me wonder what it wo
l'ived in that time."”

A “Some wreathes lying around
it’s rather beautiful”

A "Oh, bring backhe green fields!"

A “ What you get in effect i s
popul ated ti me."’

A “lIt’s inté&doavi nigt 'foHrmimed ”

A “You can control how much of

the present you are looking at. | think this is really
~effective.?”
A "Even the texture/tone of those images makes you feel
nostalgic."
A “[That ' s]

so powerful ."”
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A“1l like [the] fusion of timi

A “This is the most engaging The
sense oftime. 1 t real ly is, it work

goingon, not just the architec

A "[Makes me think about] the whole notion of place, and

how areas are given significance."

A “Wonder ful |l andscape of sou

A “Poetical and full of pot

”

metaphysical.

Such feedback is uséfon at least two levels. It helps
establish whether the primary hypothesis (that -creative
technologies can evoke an awareness of, and an emotional
connection with, the past of a place or person in an audience,
independent of their current location) canedédenced by user
responses. And it provides insightful feedback into how the
techniques can be further refined, thereby strengthening their
evocative impact.

VII. SECONDGENERATION PALIMPSESTNAVIGATION

The online and usability lab feedback indicated se\eneds Figurel5. The cursor as slider (revised control)
\l/JvSh :rrziggrgﬁsgv%ﬁcfgggggikw\ﬁ;i Iﬁglrne?‘ ;&gﬁ;&iﬁeﬁ rder 0Also in response tosability feedback, the lens was recoded
identify methods of improving the techniques in use. During thi% provide a means of 46w its size, allowing it to be resized to

: : . large radius, or shrunk to one much smghég.14. This was
time the target computer development environnmigrated to . S
Silverlight 3.0 (and subsequently Silverlight 4.0), utilisingac:hleved primarily through use of a mouse scroll wheel (although

managed code and the use of C# in place of Javascript. the _techmque would' equally support alte(natlve input control
devices, such as auitable movement of fingers on a touch

screen). Adjustments made via this input mechanism enable the
size of the lens aperture to be increased or decreased, revealing
1) Lens more or less of the underlying visual content.

A. Visual Navigation Controls

The subsequent iteration of development took into account 2) Siider
the usability feedback, notably the iddeat the cursor should . ) . )
become the lens rather than the user needing to select the control.Revisions to the underlying desigmd computational code
The revised code therefore ensured that the lens exists in placd®f the slider also took into account the usability feedback,
the cursor: or, more accurately, the lens becomes the cursor, sifably the desire for the cursor to become the slider. The effect
that user movements of the nseu(or another input control Of this change is that no ureen controller is required and
device), moves the lens around the surface visual conterfStéad left and right mouse movementstod the blending of
revealing through the lens related visual content underlying tH&€ Visual layers(Fig.13. As well as deluttering the user
surface image (which may be still or moving). This also has thinterface, this revised technique is intended to address the issues
potential benefit of enabling the mousetton down event to be identified in the usability testing whereby users did not

used for other purposes, such as enabling further tiers to H@derstand how to use the slider to maniputat layers of
revealed and navigat¢fig.13). place. As with changes to the lens navigation technique, this

modified approach also frees up the mouse button down event for
potential reuse in navigating additional tiers of content.

3) Additional Technigue

An additional technique was alsotroduced for evaluation
following the usability feedback. This uses a variation of the
mouse as slider technique, but instead of merging or
manipulating two or more entire images of the same place over
time, the underlying images are partial. The resuthat when
fully blended, the view remains largely of the surface visual
content, but modified by select images from zHayer(s) below.
This is illustrated irFig.16

Figurel3. The cursomslens(revised contrgl

© 2011 IEEE. 2011 35th IEEE Annual Computer Software and Applications Conference



Palimpsests of Timend Place / J Fishenden and A Hugill

VIIl. CURRENT ANDFUTURE WORK

The research is continuing to originate, develop, refine and
integrate various computéased techniques and methods for the
representation and navigation of both visual andal content
alongside the integral utilisation of usability testing.

Kera [14] discusses the phenomenom of real time
visualisation drawn from various datasets and databases as a
means of conceptualising our contemporary cosmopolitical
condition. Extraplation of the concept of palimpsests of place
and time in this research is being iteratively extended into the use
of contemporary social media sites integrated with older archives
and sourcesSocial media, such as Twitter, and other online sites
provide open APIs that enable the access and consumption of
their data and services within third party applications. This
research is currently prototyping the use of open APIs from three

Figure17. Custom cursor design primary online sources: Twitter, flickr and Freesound (a
o repository of orihe audio field recordings). Aligned to this
B. Aural Navigation Controls researchos interest in the pas

Usability feedback identified two key areas in relation tofilters being used across these resources are those related to
userso6 interaction withlimage alondorocanteit ms well as thase of relatesl hisiofic relenagce (for s
host (which needed manualty be taken full screen, since the example, acasing flickr images tagged as relevant to
smaller the image the harder to navigate and locate embeddatthitecturapalimpsests or old advertising).
aural content); and the lack of adequate visual cues regarding The research is originating a variety of still and moving
how and where to locate the embedded aural content. images and field audio recordings as resources for this research,

The issie of the screen size was addressed through recodignd has also been granted permission frogityGmages to re
in Silverlight 4 and ensuring that the initial screen occupiedise archive moving images of Londoand from English
100% of the available browser display screen via automatideritage London Region and the City of London, London
detection of the available screen estate on program loakling. Metropolitan Archives for the use of old still images of London.
should be notedhat Silverlight does not by default allow any To increase the available sounds and images accessible to this
application to start in fulscreen mode: that action can only beresearchand to layer present and past in more complex models,
user initiaed the open APIs from Twitter, flickr and Freesouade being

The second issue, of inadequatesoreen cues for locating consumed as resources within the underlying programmatic
visual element, was addressed by making several design changasdel These enable layers of recent and older contawth
The first of these was to develop a custom cursor to be used #ural and visualo beutilisedalongsideother resources.
place of the default. In this case a cursor styled on an old Two specific techniqueare currently being evaluateth) a
gramophone player horn was designed and coded, as illustra®@ rotational cubdayered cubgonto the faces of whiclare
in Fig.17. dynamicallyrendered images returned by the flickr APig.19);

The seconddesign changewas the development of an (b) a particle emission @ahmovement algorithm, used to render
animation hat would distort the custom cursor whenever itht weet boxes o containing conter
entered an area of embedded aural content. This is illustrateddna s e , the Tweeterds | ogo i mag:¢
Fig.18 although note that the screen capture cannot represent tlgeent tweet).
animated nature of the cursor, which continues to swirl and rotate
for as bng as the cursor remains in the embedded aural area. As
with the previous iteration, this example also boosted the volume
of the aural element over which the cursor was positioned.

Figure19. Rotating 3D che

Figure18. Custom cusor animatior{event triggered by embedded
aural content
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Figure20. LondonLive- work in progress

Background elements comprisesarolling list ontowhich

the unification of musi c, <
stagecraf. His drive to embrace the full range of human
experience, and to reflect it in his operas, led him to give equal
attention to every aspect of the final production. He was
convinced that only through this integration could he attain the
expressive powetse d e $1bjr ed ”

This research has develogd and integrad creative

computing techniques as an integral part of the realisati@n of
composition portfoliothat incorporatesboth visual and aural
elements (incorporatinguser interactiity) to provide an
emotional,
understanding of time and place.

connectiveil e x pr e s s i wetated pto woarr 0

Refined techniques for incorporation into the final

other breaking tweetsan be mapped, and a set of additional composition portfolio are being subjected to related usability

flickr images using plane projectiomithin the zaxisto create

testing, both online and in the usability lakhis research has

the impression of reachingleep inside the screen space. identified a clear value for usability testing in the development of
Freesound returnsandomly selectechudio related to London original creative works: the findings and feedback to date have
locations A control panel provides user control over thesebeen integral to proving the hypothesis of this research and in

elements which can be individually toggled on/off. ériss of

ensuring that the evocation of the past of @l& achieving a

customtimers regularly updates the content retrieved via thereater user impact than might otherwise have been the case.

APIs. A current prototype of this work, LondonLive, is shown in
Fig.20

Further iterations and refinements are currently in progress,
including the incorporation of texts and quotestiab to London
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We wish to acknowledge bothnline respondents and those

from across the centuries and the insertion of historic imaged@rticipats fromthe IOCT usability lab. In accordance with the
(still and moving) together with the addition of audio created an@PProved ethical conduct of this researcthey remain

sourced by the researcher. Timal compositiorwill fuse current

anonymousWe wouldalso like tothankthe IOCT lab personnel,

and past London in a visually and aurafiymersive layered and Annalli Herbert and Adam Weikeras well as Ximena Alercon

interactive space. Further visual refinement using othestive
computingtechniques, such as the applicationcastompixel
shadersis also béng explored.

There will be continued use of the internet as a feedback and
improvementmechanism for the techniques and compositions in
development. Further usability labs are also envisaged during tm
remainder of this research with the lessons learned from these
additional feedback sessions iteratively incorporated into the
original compaition portfolio. Usability-informed techniques
and methods of the type discussed in this paper provide &
essential element of the final composition portfolio (combining3]
both audievisual and aurabnly works), thus enabling it to

. X ; . 4

become more evocative éanremotionally connective with an Y
audience. [5]
(6]

IX. CONCLUSION

This research remains ongoin&ignificant progress has
already been made to date in utilising the iterative methodology;
to develop and refine newreative computingechniques that
enhance the navigati and evocation of multlimensional
representations of place over timé/hilst instantiated in a
specific development environment (Silverlightfe underlying
design and realisation principlese more broadly adaptable in
other computational environmisn including the emergent
HTMLS5.

It was Richard Wagner who originally proposed the conce%tg]
of Gesamtkunstwerk (total artwork), a theoretical model for
fusion of the arts and:

(8]

for helping encouraing participagion. We also extend wr
grateful acknowledgementso Professor Simon Emmersdor
his continuingassistance in the development of this research.
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