Aalborg Universitet AALBORG

UNIVERSITY

A Gestalt Theoretic Perspective on the User Experience of Location-Based Services

Paay, Jeni; Kjeldskov, Jesper

Published in:
Proceedings of OzCHI 2007

DOl (link to publication from Publisher):
10.1145/1324892.1324952

Publication date:
2007

Document Version
Early version, also known as pre-print

Link to publication from Aalborg University

Citation for published version (APA):

Paay, J., & Kjeldskov, J. (2007). A Gestalt Theoretic Perspective on the User Experience of Location-Based
Services. In Proceedings of OzCHI 2007 Association for Computing Machinery (ACM).
https://doi.org/10.1145/1324892.1324952

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 06, 2025


https://doi.org/10.1145/1324892.1324952
https://vbn.aau.dk/en/publications/c05b6960-a311-11dc-8188-000ea68e967b
https://doi.org/10.1145/1324892.1324952

A Gestalt Theoretic Perspective on the

User Experience of Location-Based Services

Jeni Paay and Jesper Kjeldskov
Aalborg University, Department of Computer Science
Fredrik Bajers Vej 7E, DK-9220 Aalborg East, Denmark

{ieni, jesper}@cs.aau.dk

ABSTRACT

Location-based services provide mobile users wiflorination
and functionality tailored to their geographicatdtion. Within
recent years these kinds of context-aware mobitterys have
received increasing attention from software industs well as
from researchers within a wide range of computiigiglines.
However, while a lot of research has been done &sosing,
adapting and philosophizing over the complex cohcep
“context”, little theoretically based knowledge stsi about why,
from a user experience perspective, some conteateasystem
designs work well and why others don’t. Contribgtito this
discussion, this paper suggests the perspectit@edtalt theory”
as a potential theoretical framework for undersitagdhe use of
this class of computer systems, and argues thatidiegy the user
experience of location-based services through Gestaory’s
principles of proximity, closure, symmetry, contityi and
similarity can help explain how people make serfsenaall and
fragmented pieces of information on mobile devicesontext.

Categories and Subject Descriptors
H5.2. [Information interfaces and presentation (e.g., HCI):
User Interfaces User-centered design, Graphical user interfaces.

General Terms
Design, Human Factors.

Keywords
Location-Based Services, Gestalt Theory, Field $tud

1. INTRODUCTION

Location-based services represent an emerging ofassmputer
systems providing mobile device users with infoioratand

functionality related to their geographical locatidVithin recent
years, this subset of context-aware mobile commystems have
received increasing attention from researchersimighrange of
computer science disciplines as well as from saftwadustry.

Location-based services open a new market for rm&teperators
and service providers to develop and set up vatiging new

services for users on the move, such as helpingrfearby shops
or friends, advertising traffic conditions, supplgi routing
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information, and augmenting the built environmehtities with
a ubiquitous layer of information about, for exaemppeople,
places, and activities. Recent advances in techgdiave fuelled
the development and uptake of a wide range of ilmtdiased
services. PDAs and 3G mobile phones with GPS armgbrot
positioning capabilities have become increasingiyrdable and
popular, and more and more service providers haagutb to
develop and offer innovative information serviceattintegrate
wide-area broadband Internet access, web resoustab
geographical information. Also, generally availagleographical
information systems (GIS) such as Google Earth Guodbgle
Maps have rapidly become popular media for peopledcess
location-related information and even publish ertiselves (i.e.,
relating picture blogs content to geographical edacand
publishing GPS coordinate trails for others todal).

The development of location-based services for taobéevices
faces many challenges ranging from issues of d&tergq
people’s location and orientation in physical spabew to
combine satellite imaging, 3D models and cartogyattirough to
issues of what information to provide in resporse tparticular
location, and how to facilitate suitable user iatd#ion with this
content. Within the Mobile HCI community it has bewidely
argued that researchers, designers and softwaetopevs need to
look more broadly at the context of use of mobitvides and
systems in order to understand mobile use bettt@be able to
produce good and relevant solutions [19]. In respoto this,
huge efforts have been put into both ethnograptyle-studies of
mobile work activities, and field studies of teclogy in use.
However, while a lot of research has been done $siosing,
modeling and adapting to context, as well as pbpbizing over
the complex concept of “context” (e.g. [9]), veritlé work has
provided theoretically informed foundations informithe design
of context-aware systems, or explained, from a es@erience
perspective, why some solutions work well and wthecs don't.
Hence, generally applicable rules and guidelinesirteraction
design, as we know them for desktop and web apjits are
lacking, and more research is needed into the exgeerience of
this emerging class of applications. Contributinghis research,
this paper presents a user experience study of ototppe
location-based service and looks at how people epgrcthe
ensemble of mobile devices and use context fronp#rspective
of Gestalt theory and its principles ofproximity, closure,
symmetry, continuity, and similarity as a potential theoretical
framework for understanding the user experiencthisf class of
mobile systems. In suggesting this perspective aman
perception and thinking in relation to technologeuwe align
ourselves closely with the work of Frgkjeer and Heek [15],
[16] on metaphors of human thinking for describespects of
human-computer interaction.



We have been studying the user experience of medihsed
services through a 2-year project investigatingdéployment of
mobile and pervasive computing technologies
environments. The-Spective project took its origin in the newly
opened civic structure of Federation Square in etbe,
Australia and involved a series of field studies wifban
socialising behaviour within the built environmeitinner cities
as well as the development and evaluation of aoprpé location-
based service providing an informational overlayFederation
Square [22], [28]. In addition to learning abouthaction design
for location-based services on mobile devices, oheur most
interesting (and somewhat surprising) findings fratudying
people’s use of the prototype location-based servias that
people were extremely good at making sense fromll sana
fragmented pieces of information. When faced wittpimplete or
ambiguous information, people wanted to put thegseogether.
They wanted to connect the dots, and they were geod at it.
This finding prompted two questions: 1) How canexplain this
phenomenon?;
phenomenon inform the design of similar locatiosdzhservices?
Motivated by these questions we have analysed ae&ovand
interview data from field evaluations of the profm system from
multiple theoretical angles. In doing this, we h&end that the
perspective of Gestalt theory provides a very useind yet
simple lens for describing and explaining how peaphke sense
of the content of mobile information systems sigdain context.
In this paper, we focus on the first question oplaiing the
observed phenomenon.

The paper is structured as follows. First we intraelrelated work
within mobile Internet technologies and locatiorséad services.
We then turn our attention towards Gestalt theorg how this
theoretical approach to human perception and thinkhas
previously been applied within HCI and used to akpland
inform qualities of graphical screen design. Follogvthis, we
introduce the Federation Square case study, thetppe system
developed, and the field study of prototype udestifated with
examples from our findings, we then reflect on #msemble of
mobile device and use context in the user expegienfc our
location-based services from a Gestalt theory petsge. Finally,
we sum up and suggest avenues for further research.

2. THE MOBILE INTERNET AND
LOCATION-BASED SERVICES

Within the last decade there has been a huge focughe
development of mobile information and
technologies bringing the potentials of the Intétoethe mobile
user within a wide range of use domains for workvadl as for
leisure. Following the widespread uptake and coraraksuccess
of the Short Message Service (SMS) on mobile pheiree the
late 1990’s, significant attention and resourceghzeen devoted
to the development of the next generations of neobitwork
services, protocols and infrastructure, known ass2&hd 3G
mobile telephony [31]. MMS (Multimedia Message Seey was
developed as an extension of SMS, allowing usersxthange
rich media content rather than just text and singplphics, and
WAP (Wireless Application Protocol) was developed allow
mobile access to a downscaled version of the walth® network
level, GPRS (General Packet Radio Service) alloastef,
affordable and always-on data connections to thermet from
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and 2) How can knowledge about this

communication

mobile devices. With the introduction of the UMTBn{versal

Mobile Telephone System) (3G) network, the speednobile

data connections now matches their hard-wired @vpatts, thus
allowing realistic mobile use of, for example, therld wide web.

However, while commercially available technologfesse made
the Internet mobile, fast, accessible and relativdleap, uptake
by the general population has not met the IT ingyisst
expectations (e.g. [7], [1]). Supporting this trefod Australia,

Ericsson recently released a survey of the consyratterns of
2000 people, which shows that while Australiansiaceeasingly
interested in the mobile Internet, few are actuadling it [11].

From an HCI perspective there are several reasonhif. Firstly,

while unquestionably containing information and dtionality

relevant to mobile users, most Internet services ot well

designed for mobile use (e.g. [12]). They are desilgfor desktop
use, and require a lot of user input and visual aadnitive

attention. In contrast, the mobile Internet is tylly accessed
through devices with small screens and limited raeafhinput

used in very dynamic settings. Thirdly, services tlre mobile
Internet are currently designed to facilitate doimdpile mobile,

the things we do at our desktop. They do not rdtatmobile use
context but look the same at home, on the bus, @afé, or
walking down the street — situations with very elifint

requirements (e.g. [24]). If we want to bridge thep between
interest and actual use of the mobile Internetywist do better.
We must support a user experience that takes iotouat the
wholeness of technology and context, and we musiblerpeople
to do relevant things that they couldn’t do before.

Advances in technology have made it possible forbileo
computers to sense or access information abous’usentext
such as location, social setting, activity, compatel resources,
etc. (e.g. [17]). Recent research has demonstthsgcusing such
information to make mobile computer systems “contexare”
can increase usability within highly specialisedndins such as
healthcare and industrial process control. One h# tost
promising aspects of user context for a mobile agepsystem to
respond to idocation [20], [13], [21]. The potential benefits of
location-based services for the mobile Internet seeeral. By
making a mobile Internet service aware of the wsséstation,
developers can streamline it to present informatiand
functionality that is particularly relevant at aesffic place or
within a specific distance. As a fictive exampldpeation-based
mobile Internet service for a train station couépond to the
user’s location, time, activity etc., by presentorgy information
about departures from this or nearby stations, iwitlh short
period of time, to destinations matching upcomipgantments.

-

(-] N

Figure 1: Example location-based service providing

information about the surrounding environment
(http://www.viewranger.com/)



Examples of commercially available location-basedvises are
still very few and mostly restricted to SMS-baseervices
broadcasted to subscribing mobile phone usersriicpkar areas.
However, new technology is fuelling the developmehtmore
advanced services. PDAs and 3G mobile phones wRE @nd
other positioning capabilities have become affolelaland
increasingly popular, and some providers have beguoffer

services that integrate wide-area broadband wseleternet
access, web resources and geographical informatan.an

example, ViewRanger (Figure 1) provides 3D moddisthe

user’s surroundings with superimposed informatiokd on GPS
enabled 3G phones in parts of the UK. Other sesyisaech as
TrackStick and Phone2Gearth, allow people to trabkir

geographical movements, annotate it with mediaesdnsuch as
text, images and video, and then publish it thro@8 systems
such as Google Earth (Figure 2). In a similar fashiSony has
recently announced that their next generation oheras and
camcorders will be able to record GPS position datd allow
people to publish their media on an online map.

Otymple Stadiim - Barlin

Rute Tkt » AL Py = By Kneert Pichy

Figure 2: location-based information posted in Goolg Earth

Yet developing successful location-based servioeshie mobile
Internet is not trivial. It inherits challenges afntext-awareness
described in the literature, such as issues of emetrol, privacy,
and determining people’s location in physical spae well as
introducing new ones. Given the novelty of locatimased
services, little is known about peoples’ use othsatservices. It
is unclear how users perceive and use informaticoviged
through location-based services, what content issidered
relevant (and what is not) and how people will a&depd
appropriate information services that react torthatation and
combine, for example, web content, satellite imggir8D
graphics, and cartography.

In the following section, we turn our attention &mds Gestalt
theory, which we have found to be a useful perspector
explaining the interplay between context and tetdmoin the
user experience of location-based services.

3. GESTALT THEORY

Gestalt theory evolved from explorations of humancpption in
the discipline of Psychology in the early twentietntury aiming

L)
® 9
o
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Proximity — things that are Closure — things are
located near each other, in  perceived as complete or

space or time, are perceived whole, even when part of
as belonging together the information is missing

Symmetry — when things
have symmetrical parts or
borders, they are perceived
as a coherent whole

to explain how people organize different informatifsom their
environment. The founders of Gestalt
acknowledged as Max Wertheimer, Wolfgang Kohler &uat

Koffka. Wertheimer applied Gestalt psychology toolgem

solving, Koffka to applied psychology and child plglogy, and
Kohler to learning strategies. Gestalt theory haesr @ hundred
different laws that pertain to human perceptiorjuding visual
and auditory. These laws of Gestalt psychologyfanelamental
in understanding the way people see and understhei

surroundings [4].

Gestalt theory explains how we perceive objects aar
environment. The Gestalt viewpoint says that “tkiage affected
by where they are and by what surrounds them” [249),
acknowledging the importance of context in how vezcpived
things. From the Gestalt perspective, new inforomais seen as
organized and bridged to prior knowledge to formoaganized
whole, and it is the combination of the context tsamething sits
in as well as our prior knowledge that allows usnterpret what
we are looking at or listening to [29]. Hence, Géits believe
that we intuitively perceive things as a coherarit ar object and
that this is an innate human ability [23]. When ave presented
with something in our physical environment thaarisbiguous, we
use our prior knowledge of the world to make sefseby filling
in the blanks in the current information [32].

3.1 Gestalt Theory in HCI

Gestalt theory is included in several prominent Anfoomputer
interaction primers (e.g. [3], [23], [8], [29]), @ris introduced for
its general application to the design of informatgzreens and as
providing interface designers with a theoreticallyformed
understanding of how information screens will likee perceived
by users. Gestalt theory, as it has been exploigdnwhuman-
computer interaction, consists only of a small stibsf the
original Gestalt laws in the form of a set of piples of
perceptual organization that can be applied tafimte design to
improve communication between user and system. ther
purpose of this study, we have identified five siely principles,
which are generally acknowledged within HCI. Theage
illustrated in figure 3.

The principles of perceptual organization and othencepts
derived from Gestalt laws have influenced many aede areas
related to HCI such as map reading, graph drawin@ge
retrieval, computer vision, pattern recognitionsida of auditory
displays and musical studies etc. Of particulaerigdgt to this
paper is the research that has applied Gestaltiplés to HCI
analysis, design and evaluation.

Due to the historical starting point of applyingSB#t theory to
people’s learning strategies, most of the early H€3$earch
involving Gestalt theory focus on instructional ides with the
purpose of structuring learning materials, inclgdiprint-based,

/\ @
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Continuity — we perceive  Similarity — things that look
things as continuous or sound alike are perceived
patterns rather than as belonging together
disjointed ones

Figure 3: Five key principles of perceptual organiation for interaction design derived from Gestalt heory

psychology are



multimedia teaching presentations, through to moeeent
investigations into the design of computer basadation (CBE)
systems. The work of early instructional designeaeshers
involving the use of Gestalt theory aimed at enirapknowledge
gained from written instructions through increasiperceptual
accessibility [10], [25]. Later research by Smithato and Fisher
[32] looked at instructional screen design usingt@ie theory to
develop a way of planning and presenting infornmeticelements
to help students to learn more effectively. Usihg arrangement
of information both on a screen and between screéresy
produced practical guidelines on how to design rirsional
screens based on the principles of perceptual @afon. More
recently, Chang et al. [5] have distilled their oset of relevant
Gestalt laws for educational computer screen defigm the
original writings of the Gestalt psychologists ésttthe usefulness
of the laws in visual screen design.

As the graphical user interface became the predmmimterface
of computer systems during the 1990’s, it was irtgotrfor HCI
researchers to provide interface designers withiragrerstanding
of the human perception of operating these newrinddion-rich
types of interfaces and with guidance on how toigieshem
better. In response, researchers applied Gestaitiples of
perceptual organization to general screen desigmdar to create
sets of design principles and guidelines for oming their
graphical layouts. Important concepts of interfdesign, which
are now considered elementary, such as consistevisyal
hierarchy, grouping, legibility and contrast candeen as derived
from Gestalt theory [30]. This application of the<lt laws to
interface design is also demonstrated by, for exangullet and
Sano [26], Roth [30], Borchers et al. [4] and Lare$23]. In
more recent work within HCI, Gestalt theory's pijles of
perceptual organization have been used as a lmsie¥eloping
design guidelines for new paradigms of interactitmsign with
multi-sensory displays that combine visual, augitand haptic
elements [6]. Gestalt theory principles has alscemdy been
interlinked with a pattern methodology for creatiaf a
theoretical framework facilitating the incorporatiof knowledge
about human perception into the early stages of imerface
design [14]. Beyond the creation of principles guidelines for
screen design, recent research has also expliciigd Gestalt
theory in the evaluation of existing interface desi In
acknowledging the importance of human perceptiomé@asuring
the quality of web page design, Hsiao and Chou [U$&}d a
combination of Gestalt grouping principles and fuzet theory
from mathematics to develop a method to measur&éstalt-like
perceptual degrees of a web page design to evaltiae
“wholeness” of that page.

While much of the Gestalt related research withi@l s about
graphical interface design, Oviatt et al. [27] takebroader
application of Gestalt principles by using Gedtiadtory to analyse
not just the computer screen but also ithieraction situation.

Aimed at the design of adaptive multimodal inteefacand
providing a framework for understanding user intdoa with

multimodal information systems, they studied tedbgy use in
context, and observed, among others, how speak#éos their

language to accommodate the listener's perceptajabilities.
Explaining this and other phenomena, they appliegstét
principles as a theoretical lens to look at botle thser's
perception of the interface and at their productiarf

communication patterns during its use.
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In the study reported in this paper, we have talteapproach that
is similar to that of Oviatt et al. [27]. Ratheathapplying Gestalt
principles to the design of the interface only, wiew the
computer screen as merely a small area withindtget context
of the physical environment in which it is situatéd line with
Gestalt theory’s concept of “wholeness”, the envinent and the
computer screen are seen as creating a uniqueppgatevhole,
rather than as the simple sum of the individuatgdfrom this
perspective, our study looks at the cognitivelycpared ensemble
of technology and surroundings as experienced vgeaple are
using location-based services in context.

4. CASE STUDY: THE “JUST-FOR-US”
LOCATION-BASED SERVICE

Inquiring into the user experience of location-liaservices we
have designed, implemented and evaluated a pradogation-
based service, Just-for-Us, providing an informalooverlay to
the civic space of Federation Square in Melbourhestralia
(Figure 4). Federation Square is a relatively néwiccstructure
covering an entire city block, providing a variety activities to
visitors including restaurants, cafés, bars, a mnumsegalleries,
cinemas, retail shops and several public forums.

Figure 4: Federation Square, Melbourne, Australiawith
surrounding skyline, train station and the river
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Figure 5: Screens from the Just-for-Us location-basd service

The Just-for-Us system (Figure 5) keeps track efldtation of
the user and friends within close proximity. Italeeps a history
of visits to places around the city (for detaile §82]). On the
basis of this, the service allows the user to explois or her
immediate surroundings through a series of anmbtasgmoramic
photographs. It also provides an overview of thellend nature
of social activity taking place within proximity,nd can make
suggestions for places to go based on convenidmst®ry, and
social setting.



The design of the prototype system was informea figld study
of situated social interactions at Federation Sej@aaploring the
interplay between people, technology and interastimm place.
The user experience evaluation of the prototypecsasiucted as
a combination of rapid ethnography and a think-dlstudy. In
analysing our field data from the perspective oétak theory, we
analysed the original video data, and used corgeatysis to
derive initial codes and themes, we then affinitpgdammed
these into higher-level concepts, guided by thengipies of
proximity, closure, symmetry, continuity, and sianity.

5. DRAWING FROM A LARGER CANVAS

In this section we discuss qualitative findingsfrour field study
of location-based service use from the perspeativeGestalt
theory’s principles of perceptual organization asspnted earlier
as a lens for describing and explaining how pegpgleeived the
relationship between the mobile location-basediserand their
environment. Figures 6-10 are provided to illugtrtie Gestalt
principles in design and are not meant as spedifsign
suggestions.

5.1 Proximity

Proximity played an important role in the way tha¢ople

interpreted the information presented by the Joistds

prototype. This happened on two levels. Firstly,héppened
within the screen, in line with general screen giegprinciples.
The onscreen annotations on the panoramic photogragere
perceived as belonging to the object or locatioat they were
directly placed on top of, and also grouped aniunat were
perceived as belonging together. In addition, egabn the map
were perceived as applying to the places they \eer@ted near
and groups of circles on the map were perceivegkaesenting
“busy” areas. Secondly, and particularly interagtinfor the

design of location-based services, information be tmobile
device itself was seen as an annotation of theept@ople were
situated in. People were grouping the system wiifeais in the
environment, that is, the physical space acted“&sger canvas”
to draw from, on which the location-based servicaswust
another piece of information to be perceived artdgrated into
the whole of the experience.

£ |wﬂt e
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Figure 6: Perceiving information as an annotation ba place

In our evaluation we found that people easily ustierd when
information presented by the system is specifi¢hiir current
physical location, and they like it when they argoanatically
given information relevant to where they are. Intfahe close
proximate relationship between the system and tbddwmade
people perceive the information content of the isenas true —
although this wasn't actually always the case. &ample, this
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happened when given the menu while they were atpiidicular
café, or when presented with an annotated panorahutograph
of their location.

5.2 Closure

Closure is the Gestalt principle that best dessrilthe
phenomenon that people are capable of making Sesrsesmall
bits of fragmented and ambiguous information. Pieasf
information on the mobile device are combined wgibces of
information from the physical environment to creatéwhole”,
and missing parts of this combined picture areedilin on the
basis of peoples’ prior knowledge and sense-ma#litities. As
described by this Gestalt principle, people supiblg missing
information themselves, drawing from a larger canvia
“connecting the dots” to make it easier to undedtaheir
environment.

Figure 7: Filling in the blanks of ambiguous information

In our evaluation we found several examples of tighough the
maps used in the prototype were extremely simplisine
drawings with only a few annotations, people ndlyierceived
this as representing the much more complex realdwamound
them. Annotations on the panoramic images suppquéeghle in
“completing the picture” of what was behind the reunding
facades even though a large part of that picture vea visible to
them. People also used their knowledge of famlaces referred
to by the system as anchor points to resolve tlyeulaof
unfamiliar areas. As another example, closure playenajor role
in the manner in which people used the wayfindinfgrmation
provided by the system. The principle of closursadibes how
people mentally complete incomplete graphical fgursuch as a
partial circle. In relation to wayfinding we founthat this
principle also applied to visualising a seriesrafsition points as
a complete path from A to B. As opposed to guidaystems that
give highly detailed step-by-step instructions waurfd that
people only needed fragmented detail to find tivgiy around the
space. Useful types of transition points were fouiod be
references to familiar places, major entrancesirtarks (i.e., the
river), or distinct architectural elements (i.&¢ green glass wall).
Another important finding in relation to closure svahat in
reducing the information presented to the userlotation-based
service, the significance of remaining informationreases. This
means that even though people are highly capabtemfecting
the dots, they still need carefully chosen “dotstlb so.

5.3 Symmetry

Because people have a preference for symmetry, e an
effort to eliminate any asymmetry between the sysied the real
world. This was not used as much to piece togéttiermation to



be able to understand it, as it was for the combbrereating a
coherent base on which to build understanding.

In our evaluation we observed that people strivaadsymmetry
between the system and the world. Visually this eaislent as
they worked to align the panoramic images on théilalevice
screen with the buildings around them even thoungh was not
actually necessary to operate the system. Somelgenmn
expressed that they would like the panoramic images
automatically correspond to the direction they wphgsically
facing. Offsets between the viewpoint of the pandcamages on
the screen and the user’s location affected ther®tny between
the two. People found this disconcerting, even ghoi was only
a few degrees difference in view and they coullli estisily make
sense of the representation. The same phenomerophsarved
when using maps in the system. In this situatiomympeople
changed the orientation of the mobile device sa ihaligned
with their surroundings in striving for symmetry theen the
system and the physical environment.

—
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Figure 8: Making aymetrical alignment

5.4 Continuity

In looking at the use of location-based servicexantext, the
principle of continuity applies strongly to intetan over time.
The fact that people have preferences for famjiliaces and paths
indicates that interactions in a place do not hapae isolated
events but are often an extrapolation of past éspees there.
People have a trail of past interactions that fheyto share with
others, as much as they like to incorporate ths tod others into
their own current experience. Rather than a randmn of
disjointed events, people tend to perceive theit paperiences as
interwoven in a continuous pattern. In this sehgddrger canvas,
which people draw from, consists not only of thaimbile device
and physical surroundings but also of their mensorie

Figure 9: Experiencing a place continuously over the
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In our evaluation we found that although intereste@xploring

new places, people were primarily interested inrmation about
current events at their familiar places. In thisywey continue
to weave a story of interactions over time. Wheplesng new

places, people preferred places that had been reended to
them by friends, and other trusted sources (ieputable food
guides), drawing on the experiences of others ratfen starting
from nothing. In this way they are adding to thentawuity of

other peoples’ stories as well as enriching thain.oContinuity

also played a role in relation to the interpretataf descriptors
used in the system. Here there was a clear prefeifen persistent
descriptors, for example, “the black building”, whirefers to a
constant quality of that building, rather than “thigting steps”,
which refers to a transient activity at those steps

The importance of continuity also came to our ditenin relation

to a part of our prototype system where people nuststood or
were surprised that the location-based servicetadamt only to
location but also to their history of visits. Sgwmally, this

happened when the system made suggestions forsptacgo

based on where they had been in the past, but wtithdicating

the rationale behind these recommendations. Frempénspective
of continuity, we had failed to represent to therube trajectory
of experiences from which these suggestions wesevrdr thus
making it impossible for people to see the recondaénns as a
part of their continuing experience with a placedaan

extrapolation of their past experiences.

5.5 Similarity

Finally, similarity played an enormous part in pkedp ability to

make sense of the location-based service. Thingkerphysical
environment were continuously aligned with imagesl ather

representations on the screen that matched or doaiie.

Through this, information content in the system \wasceived as
belonging to the corresponding location or objecthe world.

This was not necessarily always a visual matchiogess. People
were also able to draw on similarities between esagnd
annotations on the screen and their knowledge abeuphysical
environment, within and beyond visual range.
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Figure 10: Matching similar things in system and ral world
In our evaluation, similarity was primarily evideirt matching
physical objects and structures, such as medi@ssra satellite
dish, etc., to images on the screen. People lo&kesimilarities
in the outlines in their immediate, as well asatist surroundings,
such as the shape of buildings and the generahsgkyThey also
used distinct features in their environment as angioints for
matching up the system and the world, for examigiedmarks,
unique patterns and colours on buildings. Finathey used



similarities between the visual style of the plasesrounding
them and the logos and other graphical elementiansystem.
Making sense on the basis of similarity happenedonty on an
iconic level, but also on a symbolic level. Peopften matched
annotations on the screen, such as “the river”, the
corresponding places in the world, and also matelpedames in
the system with signage in the physical environmémtfact,
people found it perplexing if dominant signage tie tvorld was
not matched on the screen. Additionally, name&iénslystem that
hinted at the activity of a place, for example “@tto Café”,
were easily matched to a place if that activity wiasially evident,
in this case by the presence café tables and uiahréigain it
was evident that in the use of the prototype locabased service
people were drawing conclusions from the largevaan- not just
from the system or from the context.

5.6 Implications for location-based services

In Table 1 we summarise the observed implicatiamddcation-
based services, and give examples of key questiiohe asked in
the design and evaluation of a location-based serfiom a
Gestalt theoretic perspective.

6. CONCLUSIONS

This paper has addressed the issue of explainivg people
perceive and make sense of mobile location-baseuices
situated in context. Prompted by the finding thabmgle are
extremely good at making sense from small and feaded pieces
of information when using location-based serviceg have
analysed empirical data from a user study of sudysiem in
pursuit of explanations of this phenomenon. In oese, we
suggest the use of Gestalt theory as an analyiEapective for
describing and explaining the interplay betweenpteomobile
devices, and context of use through principles efceptual
organization. Exemplified by qualitative findingeofn our use

evaluation, we have shown how Gestalt principles lwa applied
to the user experience of location-based services avay of
explaining peoples’ use of contextually anchoreditosystem
design.

In their use of location-based services, peoplsatgust drawing
conclusions from their mobile device or their sunidings alone;
they are drawing from a larger canvas to which batle
contributing.

Proximity explains how information on the mobilevil® screen
was seen as belonging to peoples’ current phydmedtion.
Closure explains the phenomenon of people relatimd) making
sense of fragmented information and adding the ingshits
themselves. Symmetry describes the desire to

representations in the location-based service thigtreal world in
order to obtain a coherent image from which to &dntinuity
adds a temporal dimension and describes how intioman a
location-based service does not exist in isolaffmm peoples’

align

history of interactions with it. Finally, similayitdescribes the

mechanism of grouping specific elements in the esgswith
corresponding elements in the surroundings. Ackadgihg the
importance of context, the Gestalt viewpoint istthi@ngs are
affected by where they are and by what surroundmitHence,
applying a Gestalt theoretic perspective on the esperience of

context-aware mobile computer systems capturesssence, the

cognitively perceived ensemble of technology andtext, and
provides a foundation for rules about how thistieteship can be
exploited in interaction design.

This research is still ongoing and evolving. Moted by the
promising outcomes from the initial analysis of eanpirical data
presented in this paper, we are reanalysing thginati video
recordings from our evaluations in more detail. Gurther
research will expand on the descriptions of Gesth#ory
principles as experienced by people in relatiortheir use of

=)

1)

f

Gestalt principle | Implications for location-based grvices Example key questions
Proximity People perceive information content as closelytedla Does the system act as an annotation of its physication?
to their immediate location. Can content in the user interface be grouped willjeats in the
environment?
Closure People are able to fill in the blanks of ambiguansl | Can pieces of information in the user interface anthe surroundings b
fragmented information on the basis of their prjocombined to create a meaningful larger whole?
knowledge and sense-making abilities. Does the system include clues about the relatibwdssn information in the
user interface and its context?
Does the system leave out redundant informatiozadly apparent throug
the context?
Symmetry People have a preference for symmetry betweenmystB®oes the system align information representatiarthé user interface witl
and surroundings in order to create a coherent babe user’'s surroundings?
from which to interpret the relation between the.tw Does the system allow the user to align informatigpresentations in th
user interface with their surroundings?
Continuity People perceive their own and others’ past expee®n Does the system support user experiences thateevukr longer periods o
as an interwoven continuous story that develops ovéme rather than a set of disjoint interactions?
time and not as a series of disjoint events. Does the system let the users extrapolate on dwgirand others’ previou
experiences in a place?
Does the content of the system accumulate over timethe basis o
peoples’ use of it?
Similarity People group content and representations in thersys Does the user interface make use of representati@ishave similarities
with elements in their physical surroundings baged with corresponding objects in the physical surrangs?
iconic and symbolic similarity. Does the user interface match elements in the wsodings, such a
prominent signage, landmarks, and visual stylembae or area?

Table 1: Five Gestalt principles, their implicatiors for location-based services, and example quest®for design and evaluation
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location-based services. Finally, we are elabogaton the
preliminary questions stated in Table 1 towardsetging a set
of Gestalt-based design heuristics for the userememce of
location-based services on mobile devices.
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