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Abstract: Tag clouds have become very popular sisaVirepresentations of the main topics in docursets or as
navigation tools that can provide quick accessespurces related with specific topics. Howeverjrthe
ability to represent the information environmensasated with any meaningful reality in a way tist
collectively visible, actionable and easily undeost may also be very relevant, even when the ydadiing
represented is no longer a set of documents ouress, but a stream of interactions occurring wwithi
particular ubiquitous computing environment. Instipaper, we explore the use of tag clouds withe th
context of situated displays and services. We hgmse that such tag clouds may have a role asrdgna
representations of place and also as interactiatras, supporting the same comprehension and atwiy
functions of classical tag clouds. We describe tase studies in which this concept of situatedctagd
has been experimented in real-world settings. Hse studies demonstrate two different applicatidribe
tag cloud concept as the basis for place desanitial situated interaction. The results obtainethfthe
case studies suggest that situated tag cloudsnmeed provide valuable representations of place and
situations and can also support simple interactimdels, allowing people to reason about the system
behaviour and how it is being influenced by newiattions.

1 INTRODUCTION What is very powerful about the concept of tag
clouds is their ability to represent the informatio

A tag cloud is a visualization of a weighted ligt o environment associated with any meaningful reality

words in which those weights are associated with In @ way that is collectively visible, actionablada

visualization attributes, typically size and colour €asily — understood. They may facilitate
Tag clouds have become very popular as aCcomprehension by offering an alternative and irtstan

visualization mechanism for the main topics illustration of the main topics associated with a
associated with a web site or set of documents. Theparticular entity, such as a document, a web sita,
tags are obtained from the words in the text aed th person’s interests. They may also facilitate
size corresponds to the relative frequency of eachnavigation by providing an alternative to more
word. They offer a visual representation of themmai conventional navigation patterns, such as those
topics in that text, providing a simple and yet based on menus. In other words, they provide a
powerful perspective of the respective content. Tag social affordance in the sense that they conveiakoc
clouds are also extensively used in crowdsourcinginteraction of fellow users and potentials for sbci
systems where people can freely tag photos, webjnteraction (Bielenberg and Zacher, 2005). These ar
sites, videos or other resources. In this case, theyajyable features that may still be useful, evethdf
generation of the tag cloud_ becomes a collective reality being represented is no longer a set of
process of knowledge creation and the tag cloudyocyments or resources, but a stream of interaction
may become a navigation tool, providing quick oceyrring within a particular ubiquitous computing
access to resources related with specific topics. environment. As stated by Joe Lamantia (Lamantia,



2006) , ‘tag clouds are revolutionary in their ability synopsis of the respective interests and facilitate
to translate the concepts associated with nearly interaction between participants. McNaught and
anything you can think of into a collectively visib Lam (McNaught and Lam, 2010) explored tag
and actionable information environmént clouds to analyse the spoken and written responses
Our aim is to explore the use of tag clouds within Of informants in focus groups transcripts. The tag
the context of situated displays and serviceshése  clouds facilitate the study of the social dynaniits
environments, people may interact with physically h0se groups, but this analysis is only conducte a
situated services, such as public displays, Blubtoo |at€r stage and provides no feedback on the social
hotspots or location-based services. This type of Nteraction as it unfolds. Viégas and Wattenberg
interaction has the potential to generate words, IrEGypeosrtV\?hne rseorggog]lcethuepllcjysa?js aor:c dl?/li\guglei}zbeg:j}ﬂ:tgyin a
which in turn may be used to dynamically generate variety of ways (Viegas and Wattenberg, 2006). One

an evolv!ng tag ploud that somehow represents thoseof those visualizations enables people to represent
situated interactions.

) their profile through a tag cloud generated from th
We hypoth¢5|se that such tag clouds may have ageq o blogs that person normally reads. Tagline
role as dynamic representations of place and &so a Generator (Mehta, 2006) supports the generation of
interaction  controls,  supporting the  same cpronological tag clouds from time-based text data
comprehension and navigation functions of clgssmal sources. This work is an interesting example of a
tag clouds. They may support comprehension by system that deals with the time dimension. In these
offering a representation of the topics associatedtag clouds, the colour in the words is associatitd w
with a place. They may also support navigation by usage variations. Words whose usage is increasing
offering an aggregate interaction mechanism, will be brightened, while words whose usage is
whereby keywords in the tag cloud provide an decreasing will be fading away. The use of tag
immediately available and dynamically evolving list clouds for content recommendation has been
of interaction suggestions. The tag cloud conceptdescribed by Pessemier et.al (Pessemier et al)200
may thus be used as a unifying concept for the Tag clouds are generated from user ratings to &reat
association between keyword inputs and dynamic @ form of personal profile. These tag clouds aemth
behaviours. It can provide a visualization that may Used to recommend movies to that person. In our
be relevant in itself as a particular characteidzat ~ WOrk, we also suggest the use of tag cloud for
of place and at same time work as a driver for the 'écommendation purposes, but in our case this
display behaviour by enabling the selection or corresponds to a place or situation profile, anidtemo

generation of situationally relevant content. the profile of a single individual. .
In this paper, we describe a system for This related work demonstrates the variety of

generating place-based tag clouds and two Caseapplications for the tag cloud concept. Howeveg, th

studies in which this concept of place-based tag use O.f tag clouds as a situated representatiofoép
. . . remains to be explored.

cloud has been experimented in real-world settings.

The results suggest that situated tag clouds can

indeed play a role as dynamic representations of

place and also as interaction controls, althougheth 3 SITUATED TAG CLOUDS

are some open issues with the interaction models.
A situated tag cloud is a tag cloud generated from

the keywords extracted from implicit and explicit

2 RELATED WORK interactions observed in the context of a particula
situated system. The most distinguishing property i
the case of situated tag clouds is the way thetinpu
words are obtained. Instead of counting the words
within a particular set of documents, we have a
personal profiles, social dynamics in meetings or continuous  stream (_)f words_ bemg_ generated by
trends in political discourse. various types of situated interactions, such as
Steinbock et al. studied the use of wearable tagBluetooth names, Obex exchanges or SMS/MMS

clouds in face-to-face interaction (Steinbock ef al Mmessages. Additionally, we have a specific physical
2007). Within the context of an academic meeting, @nd social setting within the context of which we
participants were given a large badge with a tagneed to interpret those words. As part of this
cloud of the most common words in their published research, we have developed a system for creating
documents. This was expected to represent atag clouds based on the digital footprints generate

Many researchers have reported alternative
applications of the tag cloud concept to represent
realities outside their original context, including



from presence and interaction events associatéd wit 3.3 Tag Cloud Specification

a public display. The tag cloud generation

mechanism is part of a larger system, called iistan The Tag cloud module supports the creation of tag
places, in which people can use their Bluetooth clouds that will be associated with a particulacgl.
device name for managing their presence andEach tag in a tag cloud has four key parameters: A
activating interactive features. The details otans ~ name corresponding to the tag itself; a popularity
places are outside the scope of this paper, but thecorresponding to the accumulated presence of that
reader is referred to (José et al., 2008) for aemor tag as observed in the keyword snapshots within a

detailed account of the system characteristics. particular time scope; a presence level indicatirey
current presence level for that tag; and a rank tha
3.1 Situated |dentities arranges the most popular keywords, the ones that

are actually making it into the tag cloud, in a fouem

The instant places system recognizes the presénce oOf c_?:]egorles _acco][dmg to their p;opglgnty. ified b
Bluetooth devices and generates persistent idestiti The creation of a new tag cloud is specified by
that may evolve with the history of presence and setting the key parameters that will determinetdige

interaction in that particular place. The systespal ¢loud behaviour. These parameters may be arranged
recognizes parts of the Bluetooth device name asin four major blocks: General, time dynamics, ptace
explicit instructions, allowing people to use their Making and visualization.

Bluetooth name to trigger specific behaviours am th

situated display, such as the presentation of peci 3-3.1 General Parameters

content. The resulting data model, composed by the . ) )
observed identities and their actions, is constantl General parameters essentially serve to identity an
being shaped by new interaction and presence eventéescribe the tag cloud. They include a name that is
and is used as the main driver in the behaviotnef  unique |d_ent|f|er Wlthln_the respective place. Tener
situated display. Identities that are currentlyspre IS @lso a title that describes the overall concéphe
are the major source for the generation of tage. Th tag cloud in terms of its source and dynamic
presence of tags represents an additional dimensiorProperties. The main purpose is to enable people to
that is not normally included in traditional tag nterpret the tag and reason about it, and thus it
clouds, but may be key to introduce the situatesines Should be presented when the tag cloud is visuhlise
of a situated tag cloud. Even tag clouds with gdar Add_ltlonal parameters mclude_ the number (_)f tags to
time span may thus favour tags that are currentlybe included, the rank Algorithm that defines the

that no one is currently generating. among the ranks, the number of rank levels, and the

minimum word length.
3.2 Token DataMode 3.3.2 TimeDynamics
The list of currently present identities constitute
dynamic keyword source that can be sampled
periodically to generate an evolving collection of
place keywords. The token data model is the result X i . .
of this sampling process in which keyword tag clouds, time gains an increased importance

snapshots are periodically being generated. because the source for _Words _is a contin_uous_
A keyword snapshot is made of a list of Seduence of presence and interaction events. Eme i

keywords and their corresponding presence therefore a key part of the underlying data model f
intensity. The generation of this list can be tait situated tag clouds. After some time, data becomes
using a presence level map that associates specifidess relevant and eventually it should be discarded
command types with various weights in their A particular memory span defines for how long the
contribution to the intensity of presence. Becausetag cloud will retain the sighted tags before the
situated tag clouds are generated as part of specif information is discarded.

interaction events and also because they can be Time dynamics parameters specify the tag cloud
created to support specific forms of adaptatioayth behaviour in relation with time and the deprecation
can be optimised for different purposes and to of the keyword observations. Managing time
represent multiple dimensions of place. For involves defining a strategy for two main issués t
example, a music tag cloud may be created with minimum time scale for keyword aggregation and
words and interactions related with music and be the deprecation policy for discarding or reducing t
used to support music recommendation for the F"ace-weight of older tag sightings. The combination of

Tag clouds are normally generated from a
reasonably static resource set, meaning that their
frequent update is not a major concern. With sitdat



these two policies will determine whether the syste presented is basically the same as for any otleer ta
is very reactive to the presence of new tags, @ is cloud. In the basic format, tags are primarily edrt
more stable representation of place. They can be sealphabetically with the most important items being
through the following parameters: TReriod Type  shown with larger font sizes. The main differenge i
determines the time aggregation level from which that current presence is highlighted through the us
the tag cloud is calculated. Thumber of Periods  ©Of colour. Another difference is the possibility) i
defines the number of time periods of tyPeriod the case of closed tag clouds, of using images
Type Information deprecation is controlled by instead of words, even if each image is directly
setting the Period Decay parameter that @associated with a specific word.

progressively reduces the weight of older periads i

the final aggregate information that is going to

constitute the tag cloud. 4 EVALUATION

3.3.3 Place-making We have explored this concept of situated tag cloud

) ) _in two separate case-studies, which we will now
The situated tag cloud must integrate specification priefly describe.

that align its evolution with the place-making goal
of whoever installed the display and should support 4.1 Scheduling for Public Displays
an implicit negotiation between the place owner
perspective and the input from multiple visitors. In our first case study, we have used a generic tag
Place-making parameters allow a place owner to cloud to represent a dynamic and evolving view of a
provide additional characterization and specify place that could then be used as the key input to a
adaptation boundaries for a tag cloud. Even thoughrecommender system that would select information
these specifications are not meant to determine thefeeds for presentation in a public display. The ful
final outcome of the tag cloud, they provide a way details of this case-study can be found in (Ribeiro
for aligning the display behaviour with the general and José, 2010), but for the convenience of the
expectations of appropriateness of the display owne reader, we briefly summarise the key points of that
and its place-making objectives. The main part of case study.
these specifications is a set of keyword lists that A context-aware scheduler considered both the
enable some control of the tags in the tag cloud, weight and current presence level of the repredente
including a blocked words list or a list of seed tags to select which content it would show nexte Th
keywords that serve to initialise the tag cloud and tag cloud was specified by the place owner, but
maintain a number of place keywords when there areplace visitors could publish their own interests
not enough keywords being generated. Seed tags aréhrough tag commands in their Bluetooth device
defined with a minimum popularity value that name. The combination of multiple contributions
determines how visible they remain when other tagsfrom place visitors was then used for content
begin to emerge. ASeeds Onlyparameter can be recommendation on the public display.
used to determine that a particular tag cloud will The evaluation of this system was based on a 3
only accept seed words. This works as a white list weeks experiment in which the tag cloud was seeded
that restrains the accepted words to those onighe | with 20 words representing topics related with
This closed tag cloud model may be useful for Informatics and Engineering as well as location
thematic tag clouds, e.g. a tag cloud with sport related keywords associated with the town and
teams, emoticon symbols, or music styles. A tag region. During these 3 weeks we collected usage
cloud based on a white list promotes aggregationjogs and conducted a total of 15 structured
around particular tags. Finally, there is alsosadf  interviews with people who had previously tried to
contextual keywords that can be used to provideuse the system. The results obtained with this case
additional context to the words in the tag cloudr F  study suggest that this is a viable approach to the
example, Sports and Football could be added tg a ta problem of selecting relevant content for a dynamic
cloud representing football teams. This is view of place. In particular, the visual naturetiog
particularly important if the tag cloud is to beeds  tag cloud seemed to facilitate the interpretatién o

for selecting web content. the system behaviour in a way that influences
) o positively the user perception, even when the
3.3.4 Visualization selections are not perfect. The results have also

] o ) shown that place visitors recognize the sensitigfty
Visualization is an integral part of any tag cloll.  the system to their demands and that a place tag
its essence, the way a place-based tag cloud may bgjoud” can provide an important element for the



interpretation of place and for the combinatiorief radically different from the previous case study.
interests expressed by the place owner and theAfter an initial period with no interactions, thiest

multiple place visitors. interactions appeared and seemed to have sparred a
significant set of additional interactions. What we
4.2 Group Expression at School have observed from these numbers and also from the

interviews was that this was a case in which early

In our second case-study, we deployed a publicadopters were hard to get. Only when someone
display in a school in which tag clouds were used t started pushing their group name, would others,
represent the popularity of local communities, such from the same or other groups, would follow, almost
as students’ classes and teachers’ unit departmentgs a reaction.
We had two separate tag clouds: one for students,
with 56 seed tags, and the other for teachers, idth 4.3 Analysis
seed tags. Theeeds onlyproperty was set to true, so
that only the seed tags appeared in the displag. Th The main objective of this work was to explore how
popularity was calculated from the sightings of the we can leverage on the tag cloud concept to support
last two weeks, with the current week being counted situated interaction. One way to answer this qaasti
100%, and the previous one only 50%. The display is to consider to what extent our notion of tagudio
was divided in four panels, as shown in figure 1. is in fact similar to the traditional notion of tag
cloud, and to what extent existing tools for the
generation of situated keywords may still be used t
create situated tag clouds.
11A11B "¢ 110 114 Clearly the underlying data model for generating

T and storing words is very different, given the
substantial differences in the words generation

Who's Around  Most popular classes
10A 108 10C 10D 1 10F 1 10H 101 1

12 processes. However, independently of the data
A 9B oC SECA model being used for managing the keywords
SECD obtained from situated interaction, it would beitii
to generate an equivalent text based containinggtho
Most popular departments same words, or at least the most popular ones, with
0 420 w0 50 5o 3 each word being represented as many times as any

internal frequency equivalent. This would allow
existing tools to take that document as their input
and generate the tag cloud, which means that sit lea
Figure 1: Group presence representation. from the perspective of generating the visualizatio
there is some potential for leveraging on existing

The left panel displays the Bluetooth device tools. There are however, some specificities that d
names that are currently detected in the place. Thenot map well into this model. In particular, presen
top right panel represents the students’ classgs ta information represents an additional information
cloud and the low right panel represents the attribute that cannot be captured by tag frequency
professors’ unit departments tag cloud. At the alone and that is not considered by most tag cloud
bottom, instructions for using the tag command were tools. While many tag cloud generators support the
provided. use of colours, for example, as an additional Visua

Although this experience was part of a broader element, this is only used for aesthetic purposes a
study lasting twenty-one weeks, this specific is not linked to any variable.
experience was run for a period of four weeks. Regarding the case-studies, they demonstrate
During those four weeks, 313 different devices were various ways in which tag clouds may be used to
detected and 25 of them used the tag commandrepresent place and support situated interaction. |
which represents 7.98% of the total device detactio the first case-study the tag cloud is continuously
In this period, there were 3226 sessions, in which reflecting the social setting around the displasing
259 were produced by the devices that used the tagensitive to immediate indications of interest and
command, which represents 8.02%. In terms of providing a balanced combination between the
individual tag cloud interaction, 23 devices in 44 content suggestions expressed by multiple place
session interacted with the students’ tag cloud2nd visitors and those expressed by the place owner. In
devices in 215 sessions interacted with the the second case-study it represents the flow of
professors’ tag cloud. groups around the display setting.

This particular type of situated tag cloud seems to
have generated an interaction pattern that was




5 CONCLUSIONS on this idea, we also intend to explore how the
similarity between places can be inferred from the

Tag clouds as proposed in this work exhibit very similarity between the respective tag clouds.

interesting capabilities for supporting a balanced
combination of information filtering and informatio
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