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MOTIVATION

YUbiquity of mobile phones in everyday life (e souzae
Silva, 2006; de Souza e Silva &rith, 2012; Farman, 2012)

YNew practices of locating things and people around
US (Gordon & de Souza e Silva, 2011; de Souza e Silva &rith, 2012)

YUbiquitous computing as a potential shared access
medium (Dourish& Bell, 2011; Weise et al., 2012)

YNew forms of participation

=> Supporting local neighborhoods and communities
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SITUATED ENGAGEMENT

YTo engage people where they are

YTo OsituateO civic engagement in the local places of
personal interest

YAny action is always already situated, Ocontingent on
specibc, unfolding circumstances@suchman, 1987/2007)

=> To situate engagement in the right contexts

YTo better interweave participation with citizensO
everyday lived experience

\YDil erent means to contribute in di! erent situations
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AGENDA

"

-

YMethod

Y2 Design Experiments
YMethodological Challenges
Yindividual Contributions
YSumming Up

YConclusion
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Experimental, exploratory

and designerly (erandt & Binder,
2007)

1.!Research Through Design

(Zimmerman, Forlizzi& Evenson, 2007,
Zimmerman, Stolterman & Forlizzj 2010)

2.! Participatory Design @jerknes,
Ehn & Kyng, 1987; Greenbaum & Kyng,
1991; Simonsen & Robertson, 2013)

3. Prototyping (Lim,Stolterman &
Tenenberg, 2008; B¢ dker & Gr¢ nb¥:k ,
1991)
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DESIGN EXPERIMENTS
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MOBILE DEMOCRACY
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IN-SITU + EX-SITU REFLECTION ANL
ACTIO
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WALKSHOPS
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CONTRIBUTIONS

1.!Argues for in-situ and ex-situ ref3ection and action
2. \Explores qualities ofbeing there
3.!lUnderstands place as a resource

4.'Proposes the walkshop technique for hands-on co-
exploration in the peld
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MENING@PARK
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MENING@PARK

Hvad er din mening om stedet?
Hvad mener de andre?

Natonalparkbes;gscenter Kol 1 1'HSIA83() 48, 805115
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EXPLORATORY FIELD TRIALS

artircial <€————— use situation ———— > realistic YA mOdeI for methOdS
g < sty ——— oW studying ubicomp systems

the investigator

represr(eeﬁ:gitgsg participants gf:ttrjglted ‘) = Lt
compressed time real-time YI_IOW to use SophIStlcatEd
incomplete sophistication of > complete prOtOtypeS for fu rther
mocked up the prototype functional . .
exploration in the peld?
YExploratory beld trials for
looking ahead rather
than back
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CONTRIBUTIONS

1.!Evaluates and discusses the coupling between
physical and digital spaces

2.1Analyses means of access and representation
3.!Questions appropriate forms of engagement

4.'Rel3ects on exploratory beld trials as a part of rather
than an assessment of an iterative design process
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SUMMING UP

YA plethora of di! erent means for citizens to engage
with planning issues in a plethora of di! erent
contexts and situations

=> A notion of a situated engagement infrastructure E
(Star &Ruhleder, 1996; Dourish& Bell, 2007)

E made up of mobile, stationary, ubiquitous, and
remote systems

=> Allow citizens to act wherever and whenever it is
meaningful and relevant to them
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CONCLUSION

YMethodological challenges when studying situated
and interwoven practices of everyday life

Situated Engagement:

Yin-situ engagement at the site of interest as an initial
trigger + place as a resource

YProviding many di! erent means to contribute in
many di! erent situations
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Public Deliberation in Municipal Planning: Supporting

Talking it Further: From Feelings and Memories to Civic
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ABSTRACT

This paper reports on an exploratory participatory des

process aimed at supporting citizen  deliberation
municipal planning. It presents the main outcomeshis

process in terms of selected prototypes and an approa
the use setting. We support andeds different ways fol
citizens to act and reflect on proposed planssiin, while

physically close to the planning object, andsibs, when
citizens are remote from thishe support of irsitu and ex

situ participation allows citizens to engage imixuous
reflectionin and oraction as a collaborative activity wi
other citizens, hereby inspiring citizens to increase t
democratic engagement

Keywords
Communities and -governance, mapased discussio
geospatial annotation, public deliberatiareflection and
action, situatedness, participatory design.
INTRODUCTION

OPeter is out on his weekly run in the forest whi
motile phone starts buzzing in his pocket. He takasuft
and sees that it is a notification from the Mobl
Democracy application. The notification tells Pettiat
there is a proposed change in the municipal plaarbg.
He clicks on the notification torfil a description othe
plans to build a new wastater plant athis current
location. Peter does not think much of it, but clitke
Oshow meO button. Pointing the phone at the desii
building ground as if to take a picture, Peter sees a
model ontop of what the camera is actually registeri
Peter walks around the site looking tte modelfrom
different angles. It almost looks like the building is alre:
there and it is much bigger than he had imagine

him thinking. Annoyed, he switheo the discussion tal
and sees that three other people have already comme|
He switches 1o the image tab and takes a pictueeatids
the comment OThis beautiful forest would be ruirigda
wastewater plant.0 The topic is automatically bookeusr

computer. He looks dtis bookmarks to find the wastater
plant discussion. He sees that more citizens H

Copyight s held by the authoriowner(s).
L1, QUT, Brisbane, Ausirala
ACM 9781450308243

8 From Workshops to Walkshops: Evaluating Mobile Location-based Applications in Realistic Set_tings

From Workshops to Walkshops: Evaluating Mobile
Location -based Applications in Realistic Settings

and exploratory deslgn

Looking ahead D How field trials can work in iterative

of ubicomp systems

Mathias Korn
Aarhus University
mkom@cs.au.dk

ABSTRACT
Many open questions on how to best observe the leo|
user experience remaat the stage of design time as we
as use time. In this paper, we are focusing on the stag|
desiqthm el describe our experiences from evakia
mobile application for ciizen involvement in mui
land use planningdue to the problems and issues. i
after conducting several user workshops in our exempl
case processe propase OwalkshopsO as a complemer
radonal - workd and  prototype field  studi
speciically 1o evaluats moblle locatimsed apfcatons
(and similar contexaware systems). We report som|
problems with warkshops and outine how a wakshop
be carried out. Theirét trals of the new method ar
promising and have generated valuable feedback, insi
and discussions about usitige mobile application within
the intended contexs

INTRODUCTION
How to evaluate the mobile user experience botdeslgn
time and use time poses many open questions. Syalfi
conducting user_evaluation with mobile locatibased
applications s difficult as most evaluation methods are
contextual and/or not suite stems used in outd]
contexts. With this paper, we focus on a new technique
designiime ~ evaluation  of locationbased
applications. Our purpose is twofold: 1) to illustra
situations where workshops, well suited for st
computing, raise problems in a mobile context and 2)
show how this can be in part alleviated by, whatosined
as OwalkshisO, given the right staging,

Methods for eveluating sysiems directy i he et
use exist. For example in prototype field studies {
Sofware is Geployed and the use o the systom ovar
somehow monitored or observed from a distance. ey
be strong in their ecological validity, but in themselvesyth
provide no access to how users think about the use.
Workshops address wha fied studies lack. The qane
Gworkshop® activity has_becom
umblla cencept 1or 8 vang and

Making Sense of Green Boxes: A Study on PeopleOs
Understanding of Augmented Buildings on Mobile Phones

Matthias Korn, Mikkel Baun Kj¥rgaard
Department of Computer Science, Aarhus University
Aabogade 34, 8200 Aarhus N, Denmark

{mkorn, mikkelbk @cs.au.dk

ABSTRACT
Mobile augmented reality (MAR) s a promising tool for ur-
ban planning as it allows a wide audience to experience fu-
ture changes to the cityscape Prsthand through their smart

hones. With a study on how people make sense of visu-
alizations of planned buildings within a real (outdoor) envi-
ronment, we identify user requirements for such augmenta-
tions using a bespoke prototype system with sparsely visual-
ized buildings. We employ a-the-wildstudy that involves
encounterng virual buldings through the protonpe system
on a 45-minute walk in a planning area. Based on in-depth,
qualitative i, we fourd ihat disiret Qualtes of UGMENTed v 1. scrsensir of ety system showng e ouineof
objects are important to provide among other things and :hazp\,..m buiding through the camera of the phon
people relale virtual objects to existing structures in the re:

ndings are generally applicable beyond mban A domain where a wide-spread adoption of MAR sys-
plannmg whenever augmentations Seek o imitale or repretems could help is partcipatory urban planning. Athough,
sent real objects, changes to the cityscape are usually announced in the press
and other outlets by the municipality, citizens are still often
Author Keywords unaware of them or the implications they may pose. Archi-
Mobile augmented reality; participatory urban planning; ~ tectural drawings and textual descriptions are often unapt or
virtual buildings; sense-making insufiocient in communicating these plans to interested resi-
dents, who may not always be able to read and understand

them. Furthermore, they are often published for the city as a

/ACM Classibcation K
lassibcation Keywor whole rather than being bitered according to the areas a cit-

rds
H.5.1 Information Interfaces: Multimedia Information

aciiles Invohang groups f users who. meet, whe
perhaps he partcipatoy design workshop s he most
of OworkshopO we fin
Nomber o vt actties shat vary in how they
conducted,what they evaluate, and perhaps also th
epistemological underpinnings. Workshops are, howe:

vted, and virtial roalies, izen may be imerested n (e.g. close to nome or work), -

actual impact new buildings might have within lively and real
rather than stylized surroundings. We envision that a MAR
approach to urban planning may improve the awareness and
understandability of municipal plans by visualizing planned
m‘:@‘;ﬁ{‘g”{‘he smart phone generation of mob“e phmsh ildings anchored in reality and aligned with the actual cur-
is bringing augmenled reamy (AR 16 the masse rent surrounding cityscape in real-time.
sensors, camera, and high processing power, sman phnneEur this purpose, we are building tHeRCity system (see
present the most widely distributed and well equipped plat- Figure 1). We employ AR building visualization in order
form for AR. Much work has already been done in mobile to engage more people to experience and participate in ur-
augmented reality (MAR) systemé][and AR in the archi-  ban planning of their own everyday living environment. We
tecture domaing, 9]. Additionally, numerous commercial ~ use a fairly basic approach for building wsuanzauon for it
AR applications for smart phones existiitudeandLayar  to perform well on general-purpose smart We rely
are two of the earliest and most prominent examples). solely on already built-in GPS and inertial sensms “for regis-
P — trtion and trackngfile., ony on the capahiities alrcady 1
"Seewww.wikitude.com  andwww.ayar.com . me hone. This enables augmented buildings in every per-
sonOs pocket without any required calibration or preparation
of the 316 s would usually be the case wih other AR tech-
niques such as fe
We seek to enable citizens to Jus( point lhelv phune at any
future building site and see what is planned to be built there.

General Terms
Human Factors; Design; Experimentation.

Unpublished paper draft.
Copyright s held by the author/owner(s)
Donot cite, do not circulate.
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gical concemsare the issuof critical mass, and that
designersO intuition is even more flawed than usual when
addressing ctdborative technologies.

¢ Both of these authors and many more saw proiotyp

 igossible_means of better understanding the future use

Y Situatiol for users as well as designe@ardram [2]

‘o however, points to new difficulties regarding prototyping of
specifc sets ofapplications(CSCW in his casejiue to
more complicated use settings. Common to thesey earl
experiences with the deployment of ptgfes in realistic
use settingss that the deployment happened within rather
well-established use situations caneven more  well
established communities of practice.

With the new millennium came a new wave of techno
logical and methodological challengfs: The technology

ok became increasingly mobile, use situations moved from
work to the rest of human lives, ancetitiea that techno
logies were designed and deployed as systems artinat

no longer functioned as a basis for design.

Grudin [11 of these new
comp,in particularthatapplications areo longer about the
Ohere and now@eaning that use situations stretch inte-
rywhere and forever. This has consequences for #-m
ods with which we analyze and design ubiquitousrielch
gies because many of the methods deployed henosdar
addressing situations where people act, perhapetiteg
within quite wellunderstoodsettings fime spansand loca
tions Ubiquitous technologies are often designed for use
situations that are not well understood and i tiwking
Bdker and Christiansen [8jiggestdusing proteyping to
explore which questions to asksuchemergensettings

lterative design and prayping has dominated our
research. Accordingly, we see all designs as part of an
iterative design process, where the prototypes, foeriod,
hold on to design decisions [21] and are vehicles for-com
omunication in the project and for usersO hamisxperi
®ence [7). Prototypes accordingly are intermediatieames
that in various forms capture what we know abow th
product, the use situation, and the design procesaeSis
these prototypes are versions of the final protuat are in
various ways fully functional, while others at the other
extreme are experimental and thraway prototypes
formed in materials and software that has litie ooudth a
final product (eg. mockups or paper prototypes)

d

Jon Back
iver Mobile Life @ Stockholm University
DSV, Forun 100, 164 40 Kista, Sweden
jon@mobilelifecentre.org

nice tree in the middle o, ivhere I used to climb when |
onwas younger.

I answered the comment. OMaybe we need a tree aswell
some other ki of nature thing. It would make the place so
much nicer for the kids playing here now.O Maybeany
ment will lead to change in the future, who knows.O

verah this fictitious scenario the locatieware mobile phone
applicationlOm Your Bod{lYB) is used to share thoughts

thiand feelings in and about a place. In the IYB pbjwe ex

Ntsplore the use of collaborative storytelling and story expe
encing as a political and artistic instrumedur aim isto
empower the inhatints, especially youth, of trge

ic_immigrant andower-incomeareain Stockholm, Swedeby

oveincreasing theisocial capitaf21]. As part ofa larger par

Wecipaory arts project, the mobile apgtion lets partici
pants collect their stories, present them to others, and
experiencette stories of others. We report on findings from
the IYB system for the first time in this paper.

The goal of IYB is to design a leisuceiented experience
tied to a specific place and related to its cultarad politi

cal meaning. Thus, one way to daserIYB is as a loca
tion-based cultural experience. As Benford et their

work on cultural applications, games, and pertnce, we

use the singular word OexperienceO to refer to such staged
installations that encourage participants to engage.

Although the implemented system is generic, it spscif
seeally designed to be used in a particular areas EHrea,
mySrva (a part of Stockholm), is politically chatjery.

Large cultural divides and different agendas amiohgbr

tants, commercial foree and politicians create tensions.

Thus, it is crucial that the experience createserltes to

the physical area in which it is staged

re We broadly subscribe to the traditions of actiosesch,
hocpartcipatory design, and in the wild studies in our retea
design process. As IYB is implemented, teste|
used on location, in real use contextad with real users,
the reality of the situation means we have to @kective
part in the community to be able to design foi.&, there
alreadyis an existing community that we add on @ur
partners in the projecact according taheir artistic and
political And so do weas
designersvho want to be a part ahat community change.
In this active role, we carquerly take a participatory
action reearch approach in the steps of Lewin [1]. The
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RESEARCH OBJECTIVES

Conceptual Research Objectives:

Il To explore (and conceptualize) the design of technology-
mediated civic engagement opportunities in participatory land
use planning that are better integrated into peopleOs everyday
lived experience.

Il To explore (and conceptualize) how such engagement activities

can be made more pervasive (i.e., enabling engagement
everywhere and through various means) and co-located with

the referred-to places, I.e., the places that are personally
meaningful and matter to citizens.

Methodological Research Objective:

I11!'To enrich our available methods and techniques that enable us
to capture practices involving mobile behavior and allow for
exploration of the Peld with sophisticated prototypes in the wild.
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UBICOMPMETHODS

artibcial <

high <

recruited

representative

compressed <

incomplete

mocked up

use situation > realistic
Involvement of
. . > |ow
the investigator
- attracted
participants ctual
time > real-time
SOphiStication Of Comp|ete
the prototype functional
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DESIGN EXPERIMENTS

([SHULPHQW (PSLULFDO )RFXUHWKRGYV

ORELOH '"HPRFUDF\ FR GHVLIQ[WHRNHVM SDUWLFLSD'

$5 & LW\ AHOG XVH DQDO\VWLFDO ZDONVKRS
OHQLQJ#3DUN FR GHVLJQ SURFH[MWRUDWRU\ AHOG WU/
AHOG XVH ZRUNVKRSYVY H[SORUDWF

P <RXU %RG\DFWXDO XVDJH AHOG WULDO DQDO\VLV
UHAHFWLRQ RQ GHVLJQ
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ACCESS AND REPRESENTATION

DFFHVYV UHSUHVHQWDWLRQOQDFWLRQ
IURP SODFH WR WRSLF IURP WRSLF WR S

45 FRGH VLJQV WRSLF ORFDWLRQHDWLQJ D
ORWLAFDWLRQWQ WRSLF WLWDMHUHH GLVD.

PDS LQ WRSLF GHVFULSWLRQ FR
OLVWYV SKRWRYV XSORDGLQJ D
VKDULQJ UHFRPPHQGE®@ILHZ VKDULQJ D V

P\ ORFDWLRQ IDYRULWLQJ
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CONTRIBUTIONS

([SHULPHQW &ERQWULEXWLRQ 7KHPHDVWUXFWXUDO 3H

ORELOH LQ VLWX DQG H[ VLWX U BDEHAWILRQ DQ &HVNWR
'HPRFUDF\DFWLRQ TXEBL®LMKRUHUHPRWH: DFFHVYV

$5 &L W\ EHWWHU LPSUHVVLRQ RIYEORD® ERPWBIRMHQW IF
SODFH PHGLDWLRQ PHGLDWLRQ

OHQLQJ#3DUN OLQNV EHWZHHQ SK\KWAFD ® @G V&L D FWD\O

VSDFHY DFFHVV DQG UHBV HOWHIONW DWMWR. RMKH GLJ
DSSURSULDWH IRUPV RI HQJDJHPHQW

,P <RXU %RG\ VWRU\WWHOOLQJ SODVNDWMVK DRGSO D\I X

HPRWLRQV IRU FLYLF HQVBRURXAKQRVVK\VLFDO DU

VWRULHY GHYHORSLQJ JNRXOBIMNAEFBOWODQG SH
WKHDWHU SOD\
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RELATED WORK

strong mobile stationary ubiquitous ex-situ / remote
AT Vo T T Vo T T T Voo 1
media architecture I Wish This Was
Before | Die

MR Tent

DigiGraff situated displays participatory sensing

(Kuznetsov & Paulos, 2010)

Mening@Park Mening@Park

(QR code signs)

I'm Your Body I'm Your Body

(sculptures)

obile Democrac
(mobile)

Tell a Story
(Pudas)

StoryPlace.me

| ocast Civic Media obile Democrac

(desktop)

WebMapMedia
(Pudas)

Urban Mediator
GeoAnnotator

augmented deliberation*
VoiceYourView*

coupling between physical and digital realm

! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! I
! I
! 1
! 1
! 1
! I
! 1
1

! AR City |
! |
! 1
! 1
! 1
! 1
! 1
! |
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1

(*) In these two approaches, citizens are situated in a different physical
and/or virtual context than is referred to.
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IOM YOUR BODY

t

DW D SXEOLF SDUN GRZQWRZQ
"/IRRNLQJ XS DW .DUO WKH ;,, DQG WKLQN RI KRZ LW
XVHG WR EH GXULQJ WKLV SHUVRQ-V WLPH &DQQRW
KHOS WKLQNLQJ KRZ , ZRXOG ORRN OLNH DV D VWDWXH u
>IHPDOH@

2 LQ WKH VXEXUE EHKLQG WKH PDOO
"2K KRZ 1XQ 8QIRUWXQDWHO\ WKHUH DUH QR
VWDWXHV KHUH p >PDOH@

LQ WKH VXEXUE UHVLGHQWLDO DUHD
", DJUHH WKHUH DUH QR VWDWXHV KHUH HLWKHU
SHDOO\ VDG WKDW WKHUH DUH QR VWDWXHV DQG
RWKHU ILQH WKLQJV ZKLFK FKHHU XS WKH
VWUHHWY HYHU\ZKHUH p >IHPDOH RULJLQDO
SRVWHU UHVHQG ZLWK W\SRV FRUUHFWHG @

LQ WKH VXEXUE EHKLQG WKH PDOO
"1R , GR QRW VHH DQ\ VWDWXHV KHUH MXVW
VKRSSLQJ LQVWDOODWLRQVu >PDOH@
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PHOTO ATTRIBUTIONS

YSlide 2 (left): Foursquare User Chris Z. at CafZ Le Coq, Aarhus
http://4sg.com/17zsblLw

YSlide 12: NilsJepsen/ CC-BY-SA-3.0, via Wikimedia
Commons http://bit.ly/10SsVbK

YSlide 13 (bottom left): Nationalpark MolsBjerge
http://bit.ly/19ytjeZ

YSlide 14 (bottom left): Ebelfestival http://ebelfestival.dk/

YOther photos by Nikolaj Gandrup Borchorst Mikkel Baun
Kj%rgaard and Matthias Korn
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