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ABSTRACT

Although public displays are increasingly being deployed in
everyday situations, they are stll mostly wsed as auio-active
information sources. Adding interactivity can help o atiract
and engage users. We report on the design and in-the-wild
evaluation of an interactive advert for a public display in a
tourist information center. We evaluate and compare 3 differ-
el varants — on-interactive, interaction using body tracking,
and interuction using personal mobile devices — with respect
io attracting the attention and interaction from passershy, We
further compare these variants with an iterated version of the
by tracking system with an extended tracking wrea, Cur
findings include an unexpected reluctunce of passershy to use
ther mobale device i pubhic, and the increased imteractive
aren for body imteraction resulting in increased engugemend
and spontuncous mualti-user inferuction, while removing the
soCilled “lamding eflect”, Boased on our findings, we sugges
guidielines for imlersctive adverts on peblic displays,
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INTRODUCTION

Traditional advertisements present confent in a static Form
(posicrs) or as linear video, passively exposing the consumer
1o product information |3]. But people tend 1o ignone adverts
and public display= |7, 21, 16]. Interactive pdvens hold the
podential 1o increase attractiveness and attention levels |15, 2].
Both bodw/gesture-based interaction and mobile phone-based
imput [21, 22, 27, 24| have been suggested as suitable modali-
fies, but it is nod clear which is most effective, in particular for
a public sitmation, and how o optimize attraction bevels and
eise of use,

Our research iwvestigales how mleractive elements can im-
cresse attractnon of acdverts, how b meresase the atlention kevels
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Figure 1, Hardware setup i fickl study ai iourist infoemation conter,

of passershy and how o motivale wsers 1o engage in subse-
quent stages of interuction, from first attention over implicit
and explicit interaction o follow-up action, Our interactive
advert promotes the Bashaws walks, o puided tour by students
Fromm our universily of its histonical baildings i the town, The
tour is cumrendly taken by aroand SO visitors per year, The
core idea of the advert 15 thal users move across o map ol the
towwn and irigger short information snippets on wp of historic
wilies, They have a tme window in which 1o explore 5 sites,
and then are shwown a brel video providing information on
when and where (o find the walks, We developed 4 sysem
varianis in a user-centered design process in collaboration with
the Baubaus walk Fu'ld-ux aid |.|L"|:l||.|'r|.'-|.'|.| and evalusied these m
ouir local tourist information cemter,

We compare a non-interactive advert {a video showing the
same information as the other versions) serving as baseline,
with a Kinect-hased version where users' body movermenis ane
iranslated into their silhouette moving across the map, and a
mohile interaction version where users use their phone a8 con-
troller to navigate acress the map. In addition, we developed
and deployed a second version of the body interaction system
with an extended tracking angle. These 4 versions were evala-
ated in @ field stedy in the Weimar tourist information office
where they were deployed for 5 days each, respectively 3 davs
for the second body intersction version. We evaluated for
commonly used measures of success of adverts and pervasive
displuys, such ss the number of glinces received, the number
af people taking sttention and interacting, the overall length
of engagement, and how many people tramsitioned From each
stpre of engagement Lo the next [23, 4, 19, 24, 27],

Our study revealed that for our specific design decisions and
application scenano, the mobile phone interaction mode was
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Figure 2. Screenshois of the nos-intersctive advert wilh siort sereen, nusp, pietures of slies appearing over the map and final informstion on the walks

nit suecessful, creating too large a threshold for interaction for
our context and user population. 'We demonstrate the utility of
a silhovette display in a mulii-user scenano and explone how
1o increase its effectiveness, Extending the tracking angle of
our display removed the landing effect and resulted in higher
altention rates. Our observations further show that adven con-
fent needs to be tightly integrated inte the inferaction process
in order b be ke notice of and that a malch betwesn content
and interaction mode supports this,

RELATED WORK

When pervasive computing technology is used for advertise-
ment, this is termicd pervasive adverrisement [ 18], Examples
incluede Bluescreen [26], which selects and displays ads on
detecting users and albows them o choose and manipulate
comtent by positioning themselves to the display, and the Pros-
pero project [9], Many awio-active digital displays are already
uzed by the pdvertisement industry and increasingly, compa-
nies experiment with inferactive adverts, such as games where
plarers can win a coupon |11 ], or awereness campaigns [ 12].

Acweell knosvm issue is display blindness; people fend toognore
advertisements |7, 21, Huang et al [16] fownd that many
Factors, such as display posinon, eye-cotchimg comtent, and
siee mluence this along wath viewers” expectatvons, People
ollen i|||¢nt'||1niL|1:.' iglmn: |;||xpli|.:.u». [ 16, 21 becase of infor-
mation overload, as they expect only wmmeresting comlent,
Imteractive ads hold the potential 1o increase alimcliveness,
anemion levels amd recall [ 15, 2], More research is needed on
which imteraction masdalities are best, Direct feedback on "H.Id':'
movement has been found effective for promping atiention
and interaction [20, 24]. But more {physically demanding)
movenment can negatively influence recall from large inter-
active screens, and non-inleractive screens somelimes even
owiperform interactive scenanos (23] She e al [27] argoe
for the effectiveness of smart mobile devices, as they enable
personal and diserete interaction, sharing and storing of infor-
mation, and can be used from a distance. While studies of
mobile interaction with public screen adverts have shown that
users like this [30, 22], these tend to be proof of concept and
1o use an expernimental study setup, even when run in ‘real”
locations. The question thus remains whether mohile input is
effective in-the-wild.

A commion measure in public display research For how much
attenteon o displuy gamers is the number of glances from
passershy whio tum their bead wowonds the display [ 14, 16, 21]
in relation 1o how many ignone il Advertisers ane interested in
the comversatiom rale (eonation step [27]1, thad s, low many
viewers tuke the intended follow-up action, With internet ads,
thas can be automatically iracked via cookies and koghiles, bul
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for public displays it is much harder 1o discem. A commaon
approach o model effectiveness of advenisement is the con-
versiodl fimenel [4]. This begins with viewer's attention, as
higher attention benefits the recall of factual content of wds
[ 15, 25] and is seen as first phase of engagement. Attention
then lewds to interest and motivation, desire (e.g. 0 own the
prodhuct) and finally action (buy ith [13]. The funnel metaphor
indicates thal of each step less people continoe,

In research on public displays, vamoons models of the user in-
lernction provess can be found, Besides of Vogel's [28] zones
of imersction model (ambaent display, wmplicit, suble and
personil imterachion ) and Brignull and Boger's [6] mteracton
phase model (from perpheral over focal awareness 10 parti-
]:ql'iun add direct interaction) the most relevant Tor our waork 1%
Miller et al®s [ 19] guelience fiemed model. T relates woothe con-
version fanned, as its first |!Ilcuw = aitention, whene FI:I.‘MHG"I"I.'
nedice the display, react 1o i, and become motivaled o interact,
The audience Tunnel model assumes a reactive display that
draws people in via subtle indirect interactions (e.g. reacting
o users' proximity o the display) before they engage in direct
(e.g. touch) interaction. Onee a user interacts, others might
jin, and finally they leave and might engage in follow-up sc-
tions, Effectiveness of public displays is measured via several
factors, including how many passersby glance at the display
[ 14, 16, 21], how many started interacting |20, 14], and for
how long they engaged.

In our snalysis, we build on the conversion funng] model,
and adapt this to the behavior we can reliably observe, taking
inspiration from the audience funnel maodel. This concerns
indicutors of interest und viewers” invelvement in terms of
them imberacting with the advert and its content.

SYSTEM DESCRIPTION

Ohur system was installed in the local tourist information center.
[ts main components in the final iteration are a 32 inch screen,
situated at eye kevel (=160 m) on a counter next o the cendral
info desk (sce figure 1), and three Kinect cameras aranged
bzlow the screen to debect and track people. Both componenis
are connected tooa Windows 10 computer and a local WiFi
network used in the mobile condition (described belbow),

The non-interactive version of the advert (see fgure 2) shows
the start screen (without o call-to-pction), folbrwed by a map
of Weimar with blinking dots on selected points of interest,
Pictures of these bocations are successively shown as minia-
tures o the map, followed by o short vides giving information
om thie walks amd how 1o pariicipate,
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Figure 3. The buudy inferaction imilial aftention grabbing phase willy the ‘comse closer o play " prompd then iransiions to the map gamse mberface wilk
insirpctions while scaling down the silhosette, Users need (o walk aroumd i Proosd of the soreen 1o move their silbouetie aroumsd the map,

Figume 4. Initial Screen for the Mohile Inferactben Modaliny (here, silioscaie Fredbheck is provided ), Map lderfsce and Mobile Controller Inleface.

For the interactive versions, the same picturcs are revealed
ot the map (with name tag and shon description) when their
location is hit by the user. For cach round of imeraction,
5 locations are scbected at random {as incentive for further
cuploration) and indicated by colored dots on the map. Onee
all locations are explored, the final information vides is shown,

Body Interaction

Thie wnatial seratvon of the body miteraction vanan ased only
a single, front-facing Kinect camera, When people pass by
the screen, their silhouetie is shown as an overlay on the stan
screen (a sirategy found effective in previous work [20, 24,
300y and the call-to-aciiva prompt says "o play come closer”
(mee figure 3 left). In addition, in the op right comer an alen
icom apgears if the wser moves out of camera range. The
system can detect up o T people and project their silhouettes,
cach in a different colour,

While people are far away or in the non-central arca of the
tracking range. this cormesponds to the "implicit interaction”
phase of the audience funnel model [19]. Once they enter the
central arca and face the display (so they can read the call-to-
action ), they enter the subtle imeraction phase. If they are near
ithe screen for more than 3 seconds, the sysiem transitions to
the map interface and scalbes the silhovettes down to fit with
the map, while fading the map in over the previous image
(hgure 33, Users con move arowmd i fromt of the screen (o
navigike their silhouettes on the map, and a poant of interest is
activated by comtact with any pant of a silhovetie, Interuction
finishes once all five points of inferest are explored or a 40
second trmer runs oul, To emphasize the goming aspect, o
progress wcon inoone comer displays this imformation (n'% and

1520

a timer running dosn . Finally, the information video advert
is shaown.

Mabile Interaction

Thie modwbe variant also uses the silhouete representation on
i start screen 1o attract attention and then guides the user
1o wse their phone as controller. While technologies such as
Bluctooth and NFC may be utilized o attract stitention, these
ane ol el supgorted by a majority of devices (o8 might ot
e switched onp. W thus sought to maximize the reach of this
attention-grabhing phase using the silhouette representation.

[ this variant, the call-to-action instructs the uwser b connect o
the local WiFi network and open a specific website shown as
a QR code (see Aigure 4 left). Once the user has connected via
the QR code (or typed in the TP address) and twmed their phone
intc landscape maode as instrocted, the interface transitions,
representing the users” cursors with differently coloured circles
an the map. The interface on the mobile is o simple HTMLS
puge which displuys o cursor that can be moved around o
navigale the map and a select button, The mobile interfoce
wsers WiehSockets to ensure low latency for interaction and is
haised on the MMM framework by Weissker el al, [29],

Body Intersction with Wide Angle ol Tracking

Bused on observations from the first phase of in-situ evaluation
and an initial analysis of data, an improved version of the body
inferwction system was developed that aimed o increase the
attention and mveraction levels, We had observed thal people
ofben wanlked past the screen due 1w s positioning alongside a
path of travel {ef, figure T) and were often distracted by the
ook desk opposite (turmimg their beasd away ) or ksoked straghl
onvward, Consequently, when the screen lay sull in thear fiekd
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Figure 5. Following eyes, fireworks aninsthon snd sileooite reprosemvio-
thom Tor tke initinl “stiention grabbing” study,

of view, they had not vet entered the Kinect's tracking area
(and thus receivied no visoal feedback)

The maan impetes of our design terateon wis thes o increse
the angle of view, We accomplished this by wsimg two mddi-
tional Kinect comerss facing ab an anghe outwards, As we
relicd on the stndard Kinect dat mterpreation oolkan (bdi-
crosmodl SDEK ), data Froan each camers 1% 1||l:|.::r|'|n..-I:.:|J nliwvidi-
ally, L, fol merged Nl 4 ﬁiIIE]I.! Inu.'king space. As i waonld
have been confusing to have sillseites switch colour when
passing a tracking boundary, we used only a single coloar for
all silhowetes, All other interactions with the system were the
same as in the initial body interaction variant,

THE SYSTEM DESIGHN PROCESS

L huar sysbem {!umgll 1% Basedd onoanm ileslve user-cenlered di-
sign process and msights from the leratere, The idea Tor
the advertisement was developed in a co-design process with
uiches from ihe Banhaus Walks and the svstem design was
iterated with repeated user e of protodypes.

Pre-Study

We compared 3 sample visuahzatons (figure 55 that react 1o
people’s proximity (Kinect-based tracking) 1o determine the
best attention-grabber Tor our advert, Whenever a person is
detected, (1) a pair of eyehalls appears on-scieen and follows
the person, (2) colowred animated fireworks appear at their
rough location, (3) a coloured silhouette appears (zimilar 1o
| 20], who found this w be more effective as representation of
the users’ boady tham an abstract avatar or video image ). For
our siudy, we utilized a 14" screen installed above eve level
in the cntrance anca of our university canteen that shows local
adverts. As baseling we used a static advert shown by default.

Ower four days, for 2 hours each, the visualisations were
shown and one person counted glances of passersby. Only
6 % looked at the traditional adven (9 out of 118 passershy)
wherens the silhouette attracted 1582 % plunces (from 139
passershy). The following eyes were less effective (12,98
) followed by fireworks (101 %), A X7 test revealed that
the silhouette attructs significantly more glances than the non-
internctive display (X°, (1, N=25T=4.046, p < 05 (p=.04)).
Mo sigmifcant dilTerence was found for the other visualisations,
This confirmed the effectiveness of a sithouette display for
altracting aftention compared 1o more abstract represeniations,

Focus Groups and Rerative Development

W run two Focus group sessions with Bashaes Walk guides,
ome 1o determine the target group and devebop initial ideas, and
one for feedback on two allermative designs that had emenged
(moving Boawhaus-design chess preces and walking across o
map). The map wdes was considered more suitable for the
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[l im the Bigh Gdeliny protody pe cvalaalion study,

adver content of o guided walk and easier o understand, Par-
ticipants further suggested that the sdvert should allow for
i l=wser ieraction (also considered importam in the hitera-
ture om plersctive sdverts | 27]).

An early paper prottype was tested (for mobile and silhouerte
|:~|1d:|.'| with 5 |‘|u.1'[i-:.'||‘|u|lul.-. i WiOe manner, with & researcher
|I'||.'|'p'i||g a pRipeEr I‘u‘rd'_n.' silhouelte acioss & di\|‘|-|u_l,' i es s Lo
participan actions. This resulted in design changes and simpli-
fications. This test indicated difficulties for mobile interaction,
c.g. understanding that one needs to scan a QR code 1o get
started, and 1w omrn the phone imo landscape mode. It fumher
appeared not to be as "natoral’ o move around a map (on a
Ind display) by navigating with the finger &cross a screei.

A functional prodotype of both interface versions was tested
with 12 participants using a think-aloud approach. We imvesti-
gated how long each phase of interaction took {understanding
the "call-to-pction” screen, geting staned, understanding the
map navigation task, and the interaction iiself) (figure &), This
wser test revealed thot mobile interaction overall ook ahout
3 timees ais long, mostly due to anderstanding what to do and
managing o sturl the game. All phases of interachon ook
much longer, including map navigation (on average 72 sec-
omels i the mobabe modlaliny versus 47 with body ilersction),
Farticapants took & seconds o react W the call-bo-action in the
sy enberaction modahiny, but 4% seconds Tor mobabe imlene-
to. Comments from participants idicated that sezing their
PR I'u'u,l:,.' n,']m;:u.:nlun:l im Lhe ik ]'.l'n'n.'i-l,!-l.:l;l i sirang clue of
"walking” thar made it easy 10 grasp the interaction method,
Some participants suggested that movement interaction might
I N 1.'|:|'||'|'.|.|‘1'u.-1.h||'||5 T8 |!||.|.|:l|1|:. aind that iobile |‘||'|||r'||.' il
tiom wiould be better suited, even though most preferred the
by iteraction system. This test resulisd i further ineration
af the system design, in parcular, simplifving the stan phase
of the mobile version.

IN-SITU EVALUATION

The final svstem was evilumted in-the-wild, in the Weimor
towrist information center, As baseline condition, the non-
intersctive advert consisting of a video provided the same
information as could be gaimed from the imeractive version,
The: non-interactive, body inberaction and mobile version wene
deploved for five doys each in three consecutive weeks, The
improvesd, wide-angle version of the body interaction systen
was deploved for three davs, a lew weeks ler,
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Figure 7, Setup in v bourist information cemler, wih ihe display ot the
right Bamd side newl 1o Che informalion coumler,

Al four versions of the adven system were deployed at the
exact same location and without any changes to the surroumd-
ings. Figure 7 shows the setup of our installation in the tourist
center. The building enirance is just visible at the top right end
of the photo. Visitors first pass by the counter, which is shaped
a4 a half circle. Two tables with books surround the counter.
Orur display was placed on a desk in the adjacent space to the
counter, which opens ap to a larger open arca (at bottem of
phodod. The 32 inch screen was set up at eve level (=160 mj.
Visitor levels were fairly consistent over the entire time period.
From owr observations. around 60 % of passersby were elderly
and 15 % children.

Data Collection and Measures

i the context af our project, it was logistically not feasible
1o measure the acteal conversion rate, which would have re-
quired questioning all paricipants of the Bauhaus walks in
the weeks following the in-sit deploymenis and identifying
which system condition they had been exposed to. Thenefone,
e lirmit our study to the initial phases of the conversion funnel,
i, attention {or atiraction and awareness [27]) and further
engagement with the advert.

A researcher spent 2 hours of in-situ observation on cach day
of observation and manoally counted people glancing at the
display (turning hewd towards the display for wp to 3 seconds)
vs, the number of people who ignone it

I meddition, we analysed the Kinect depth data recorded over
the entire deployment, Do (o space and processimg lirmita-
tions, only o 20 ¢odored silhouetie image was stored once
per second, These mmages were analysed alongside lopghles
(which provide aceurmte tme stampsh, This data was analysed
by e ol the authors amd three people ramed o count our
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e ol EMgagement. Whe measurecd engigement as liz=
fimed by attenton paid (stoppimg i front of the display Tor at
least 3 seconds) amd overall engagement duration, based on
'|h|.' H.illﬂd.'[ I.1-.IIJ. I'|'|'II.' r.IJI'II'H.'I' I:III.'.HBIGIIH.'I.I ||"II.' II1.I:II"I|"H.'I' and I.1IJI'J.1II1I|
ol iII1L'I'iJL‘|LI1IL'\, alsn based on Kinec |:|u.1u. a well as how many
people viewed the final video advert (the first step of conation
[XT]1. From the Kinect silbowete inages we further identified
incidences of the honeypot effect (where interacting people
attract bystanders who later also want to imeract, creating a so-
cial buzz) [6] and landing effecis [20], where a person pasaes
by the display and. having noticed the inferactive response
affier passing, walks hack to explore this.

Furthermore, a rescarcher took notes of passersby behaviour
for 2 howrs per day. In addition, we interviewed a subset of
people after they interacted with the display or watched the
mon-interactive video version. These interviews were awdio
recorded und trunscribed.

Dwe to owr design iteration, there are two phoses of data col-
lection. The first phase covers one week exch for the mon-
inferwctive, mobale and body-interaction prototype. This en-
ables us 1o compare our measumnes over un identical number of
heouars anel days seross these 3 conditions, The second phase
of data collection is basesd on 3 days of deployment of the sec-
o wade-angle body imerscton protodype, Besides of using
an wentical setup, we were lucky for the weather 1o be very
similar on these l.Iu:.- W,

FINDINGS

In the following, we first focus on quantitative measures re-
lated to the conversion funnel. e, glances, attention and
interaction, and the number of honeypot effiect and landing
incidences, Then we discuss further findings.

Wi ran siatistical iests based on the manual counting of
passershy in the Kinect image data to verify that the number of
overall passershy for each interfuce condition was similar, in
arder to compire betwesn conditions for imerface effects, In
the hirst study phase, 1031 people passed the mon-interactive
protodype, 995 went past the body interaction system angd 853
passeed Lhe mvisbale interaction version (this is much hagher than
the average numbers of participans for lab and field siudies
1'|..1'.||1r|.|.'|:l i Al el als SUTVEY |_"!-|r. A ANUYA revealed no
sigmlcant ilinll,ll'l!.llll..:-l.! (F2.5)=0.8873, p=d).005 (p=0L437), We
calculaed the n° effect size index Tor this 1w be O.18 (18 %
dilMerence in number of puhhumh:,';l. Foer the secomd slage ol
.Hr'lill'rl'hi'ﬁ, data froin thres |.|u._'.-:1. 11f|:|.u|‘||-::-3,-:||'||.':||! | e saaime wiek
days) each was considerad, resuliing in lower overall numbers
(629 for non-interactive, 597 for body interaction, and 679 for
the iterated body imeraction version). An ANONVA revealed
ey significant difference ((F2,3 =001 449, p=0_86H),

Comparison of Glance Counts

Biased on our manual in-situ count (2 hours on 5 days each),
TLIT% (274 of 335 passersby b ipnaoned the non-interactive
advert display (cp. figure ), and only 25.853% glanced at
i, wherens M% glonced at the mobile imeraction version
(From 237 ) and 41.4% glanced at the body mlenction verswon
(106 of 256 passershy). A X* test reveals a difference be-
tween combitions [ X0}, N=8TRi= 10,863, P 05 (p=04376)),
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Figure B, Display Blindness st the non-inberactive version

A pair-wise companson reveals a significant difference be-
tween the body mterasction and the non-imersctive version
(X iM=6041=10863, po< 05 (p= 04T, bat mone between
mohile and non=imleractive or h;x_l:,r Il Version.

We furthermore companed the number of glances at the non-
interactive and the body interaction advers with glances man-
ually counted over three days deployment of the wide-angle
body interaction version. From 225 passershy for this ierated
version, 31,11% (113 glanced at the display. The aumber of
glamces thus increased by almost 10% companed to the first
body interaction version This difference is statistically signifi-
cant (X701, M=4811=4.5413, p < 05 (p=.033086)). Morcover,
the wide-angle body system increased attention in terms of
alamces hig_hl].- significantly compared to the non-interactive
version (X=(1, M=Gl0=302247, p< 001 (p=.0).

Comparison of Engagement and Interaction Measures
Crur measures of engagement and inferaction are related to the
conversion funnel discussed earlier. Here, we aim to study the
comversion rife between each level of engagement wath the
dhisplay (engngefallention, mleraction, viewing video), Since
the manual glance count was only done for 2 hours each day,
wir here rely on a difTerent measure indieating allention bemg
paricl, that is peopke stoppang i Fromt of the display for a1 leas) 3
secomds, This indomation was exiracted Mrom the Kinect data,
Further measures include overall engagement duration, the
numiber of interactions (hsed on Kineer data) and duration of
the di Tereml rileraction [:I'luhl-:x. amd hosw many |!vu||r|||-: vewied
the final video advert.

Wiz first compare five days each of non-interactive, mobile and
body interaction. Engagement for the non-interactive advert
varicd between 5 o 100 seconds, on average 3 seconds, Only
79 fromn 1031 passershy (7.66%) wene caicgorized as engaged
(standing in front of the screen for more than 3 seconds).

With the body interaction system, people spent between 10 and
200 seconds in different stages of engagemend, on average 42
seconds. Some left in the middle of the imeraction and some
people only stared ot the screen withowt iriggering the map
game, and a few repeated the interaction. On average il ook
200 sespomds 1o react to the call for pction and 1o trigger the map.
Map interuction lasted on average 18 seconds, Most wsers
left when the advert video stared, while those thal remained
appeared o only wuil in order to play aguin, Among S55
passershy, 115 were colegorized s engaged, that is 11.56%,
OF these, 51 interscied with the system (5, 1% of passerby),
and 34 persisted w view the video sdvert (3,4% of passerby),
the last stage of the conversion Tunanel considersd here.
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For the mobile nteraction modality, engagement duration
(2} seconds) was only hall as bong as for the body inter-
action wversion (42 seconds), and fared even worse than the
mon=interactive advert (34 seconds ), l"'L’I:I'fIIi.' dad reEact 1o the
.al:l.-l.'nlinll-gi‘al'rhir'lg =0 s0reeEn, x-uuilll_{ ther sillsowette an the
screen, and engaged with i Based on Kinect images, 77 from
B32 passershy were wemified as engaged, that s %%, Bul
they then did nod procecd 1o use their mobile phone. Only
two people pulled owt their phone and wok a photo of the
QR code, but did not proceed further. Overall, none of the
passershy interacted with the mobile version, and thus none
=aw the video advert. In terms of the audience funnel, none
entered the direct interaction stage.

A one-way ANONA indicates a significant difference in the
number of engaged passershy between the three conditions
((F25=11.20, p <05 (p=,002}}. A posi-hoc Tukey test (crit-
icul value Q) of 504300 shows a strongly significant differ-
ence between non-inteructive and body interaction system
(Q=56337, p= 0027506 and between body and mobile in-
terwction version (Q=5.9467, pe 0021975, but mone between
mobile and non-interactive system, The g7 effect size is 0.8,
that is 80K% of vamance i= accounted for by conditions,

We also compared tracking-based data from 3 days each of
e nom-interactive and the body imteraction system with the
iterated body imeraction version with ns wider angle of track-
ing, There were 45 engaged passersby over three days for
ithe pon-inlercive syslem, &0 for hl:ul_"r' inlersction and 104
for the i|'|l'|!|nn'u':| l'u.u.|:,' iileraction syslem {l.lf which &1 in-
teracted with the map game and 27 viewed the final video),
An ANOWA reveals a significant difference in engagement
between conditions ((F2,3=2004154, p < 0005 (p=000021 ).
A post-hoc Tukey's HSD test reveals no difference between
non-interactive and original body ineraction version (possibly
because of the smaller numbers hased on 3 days instead of 5),
amd a strong significant difference between the non-interactive
version and the iterated body version (critical value Q) of 6,325
and found G of 89627, p 01, p=001744) and a significant
difference between the original body version and the itlcrated
by interaction version (critical value ) of 4.3341 and found
0 of 5.316%, p05, p=02 18582}, The revised body interuc-
tiom version thus increased the mamber of engaged passershy,
An effect size 7 of §9 was calculated. that is 89% of variance
is pccounied for by conditions, Furthermone, a larger propor-
tiom (58.6% ) of enguged vsers continued on o play the map
pame compared to the initial body inberaction system (43x% ),
allthaough the difTerence s nod statistically sigrificant,

Kegarding the conversion funnel, we saw hittle overall con-
version 1o the final step of viewing the video advert. From
observation and the behaviowr observable in the Kineol image
dhata, it bs chear that most people that stayed for the video did so
s anise l|Iu:,' wyanted o nleract aguill [alhl WETe nod 5,|:|i|.|.i|'||:|}'
interested in the videoy, OF $1 II'IIEI'.I-L'I.iHE_ Lasirrs 1|"u'ul:|-' Il -
tiom wersion), 17 ignored the advert video entirely by leaving
the display, standing at one side, or uming aseaund 1o alk with
athers until the video was over o then stam over the game,
The vidieo was viewed by similar numbers of people in both
body interaction conditions, 3.97% in the wide-angle setup
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Figure %. Playing with the sillhoueties,

| \ —
Figure 1. Foneypot effect imohile version) = the yellow person & ol-
tracted 1o the display after having seen the greem person's silhowsetie.

and A.401% m the il selup willy @ mierrony Ir.'u.'l-img illlglr.
This incscates that video content canmol be \||r||'|l:.- added @ the
erd, Bl meeds o b ||1I-,:Fr.|lml ks the mmlenscive SEC UL,

Further Findings and Observations

Well known behaviouwrs from the literature on public displays
include the landing effect | 20] and the honeypot effect [&). In
the following, we describe our indings for these behaviours
as well s other interactions.

From observation. passershy behaviour around  the non-
infermctive advert was calm and passive, with Liitle cunosity
towvarcs the daspluy wnd advert content, Maost only viewed
short fragments ol the advert vides, Very ofilen the display
wins neglected (display blimadmess eflect) even though people
sl rilllll i et al ot &g n1:||:|1||$ i leadle, lurming Lthear
back 1w it or wlking with their group members (cf, figure B}

Hovwever, this was different For the body imteraction version,
Here people were frequently playing with their own sillousine
and engaging in variows ways, Figure 9 shows two people
who play with their silhousties and the colour effect, From the
ohservations during the field swdy, we conclude that the sim-
ple prompt 1o "come closer to play” was well usderstond once
users had realized the display was interactive and were close
enough to read. Similarly, the metaphor of walking around a
mip appeared o worked well. The silhouetie display riggers
the landing effect as desired, and also atiracts bystanders.

Out of 51 who played the game in the body interaction mode.
four repeated the interactive game twvice and two people thrice.
Interestingly. this number was reduced for the second system
version with a wide sngle of tracking. Here, overall numbers
increased (&1 ), but enly one person plived twice. The numbers
are not big enough though for statistical comparison

Heveppal Efect

The meobile version was the least effective in triggening a hon-
ey pot effect, with only two ocoumences. The non-inteructive
vidleo advert resulted in seven and the body intersction ver-
skom in L5 incidences, An ANOWA ((F2,5)=12.29, ps=000§ and
subsequent post-hoc Tukey HSD e shows that the body inler-
achon versson crealed wiguiliq_':l.nl'l}' e |'||1|'|-|_'_'9.'p|1| g b nces
than the nom-interactive version (=4, 2762, p= 26 TR amad
h[nlngl:.- \1i:I:II|.II.::I.II'|]'r|.' more than the mobile verswon {Q=hoRdss,

1524

CHI 2017, May 611, 2017, Denver, GO, USA

Figure 11. (Lefi:y Honeypol effect in i
men imlernct For g while (Frame AL A women is busy af the help desk
il ke kel bod oftem looks boward ihe engaged pain apparestly carions.
The twa men beave (Frame B, The woman al the lefli s alone and walches
Thersell oo reem (Frame Ok She approaches (frame D comes cliser and
slarts interacling (frmmes E, Fi (Right: | The wider iracking area nseans
wsers molEee e mberactivity mmch earlier doe 1o eady visual Teedback

:
|
i
:
-
:

'|1=.1HI'I[I'[l'i 11, The ellect sire r'r-' 15 0.4T Tor non=mnteracive
viersus hody interaction conditions and (064 for for body versus
imokile inleraction.

The numbser of incidences for three days of deployment re-
mained wdentical for the onginal and the iersted body inberac-
ticm system (10 each, 5 for the non-interective version), An
AMNOVA revealed no significant difference between conditions,

Figure 11 {lefi) shows a honeypot effect occurring from the
iterated body interaction version where two men interact and
attract a woman that interacts ence they have left. Figure 10
excmplifies a honeypot effect from the mobile condition.

Landing Effect

Interestingly, during analysis of the Kinect image data from
the non-imeractive advert (it was used for data collection), we
found incidences of the landing effect, where passershy went
past the screen and tumed back as they reached the other side,
beginning to look at the display. These were not frequent, but
aver five days, four incidences oocurred. This was also the
case fior the honeypot effect (seven incidences). These effects
thus are not limited o interactive or reactive systems. For
the mobile version, four landing effects were found. and with
by imberaction, a total of twelve.

An ANOVA ((F2.5)=7.52%, p <05 (p=0076)) wnd subse-
quent post-hioe Tukey's HSEY test revealed that the body inber-
action wdvert bed o o sigmificantly higher member of land-
ing effect incidences than either the mon-inteructive () =
4. 7527, p=1] 44554 ) or maobile interaction version (Q=5,9467,
p=l.ﬂ|4-l.‘-ll (wilh a crlecal O valve of 27711, The eflect s
n- for non-1nleraciive versus I'I::'-t_l.:.- milerachion condimons was
01,66 Tor |!¢|.!¢|:|:|' wersys mobabe imleracton, this also was (0,66,
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Figure 11 Lamdimg Effect (befi: mons=indernctive, right: body imberaction)

Figure 12 shows two examples of the landing effect from the
non-internctive and the mital body interuction setup (left, o
persen coming from the right tums back just after approaching
thie lelt emd ol the screen: rigllq._ Wiy |1|_'|.I|'.\|||.' |.11|1|i1|1_1 Iroom the
leel't slou el return Just as 1h|::.' rewch the rli._:hl: laimel s,
We wene ||||l1:|.||:,' SURn secl 1o fimd @ moch losver number of
|:||HI|1|J__' ellects Tor the second versaom ol the hl.u.l:.' pleErEchgn
syslem with s weder jlrlF'L‘ ol |Ti||.'L.II1i:. Liver three -:I.'l:,'x,_
there were six incidences, compared 1o seven with the ||ngi||:.1|
body interaction version, With data from three dayvs Qdemical
weekidays from the fiebd sy for non-interactive and original
sy inperaction), an ANOVA was mn, which revealed no
significant difference,

But this should be interpreted positively, indicating that oy
design iteration was effective. With the revised version, people
nistice the interactivity msch carlier, before they have passed
through the middle of the interaction zone, and thos do ot
need 1o turn back. Figure I (right) exemplifies this, showing
a passershy who notices himself as he enters the focal area
of the screen (frame 1Y E) and then begins to interact. The
landing effect thus could be considered a side-effect of a public
display’s spatial setup and its iMeraction zone size in relation
i human walking speed. It tokes people around 1.2 seconds
1o react to their silhovetie when walking post it [200). For o
setup where people approach the screen from the front, there
15 miore e and focal attention, Bt for o setup such as ours,
where people walk past the screen, the display neaction can
cimI:.-' go wrmcesd,

Orher Observaions

From our impressions during observation, asers showed
the most fun and joy in boedh body interaction conditions,
Passershy were attracted quickly and showed signs of cumosity,
wiving their hunds or moving pbout explicitly 1o learn whow
thiz ilIlq'F.ill.'II'l.'Il_‘_-‘ |-".,'n|'||q' 1 ETH] I'n:-l,iun_'1|1|_1_,' callexd thewr Tnends
oveEr 1 imnl:l_',.' '|'.|I;|_',.' wilh the coloured silhouetles 'Iiigun: 15
Cledth shiows an example ol a Ly calling her friend, whi joims
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Figure 13, (Topiz Nolicing interactivity from afar. (Beitomi: Calling
ench odher: i frome () o person is engaged will the display amd iben
moves oull, In franse (Cl ibe person calls a Priend bo join. In Frome (00,
buth are engnged.,

heer im the Herated version of the body inferaction system and
figure |} (bottomb shows a similar mcidence from the initial
beosihy imteractiom variant,

The enhanced version with 3 Kinecks ooy ENng a wider iIIIF'l,'
albovwved] Tor mwore p-.'nplu_' B inderraacd '\.i|1|||.|m|14_'|::1|a|_1_,- thin the
lirsl Versanm, ]'4,'|.5-|:-I;1 -1:.1|1|1||1g lonwards thie sadle ol the sereen
wlwy wonld ot come 1o the Tore were stll able o interct,
Figure 15 {rght) illesirates this Kind of bystander ineraction.

Thas resulied in more growp interaction, with far more people
(almost tao thirds) interacting in groups (versus on their own )
with the enhanced version (41 from 61 people over three days,
in a total of 19 groups ) cormparcd o the first version where
around half interacted in growps (27 from 51 ineracting users
aver five days, in overall |1 groups). The size of groups
remaincd similar, with most people interacting in pairs, and
occasionally with three people, maximally fiour.

For both versions of the body interwction system., recall in
subsequent interviews with people who had interacted was
mocd, as they all remembered that the advert was for a walk or
tour and related 1o the Bauhaus,

DISCUSSION

Lhr |II1-I!III¥'«. conhirm thal a silhoueile -:In.pl:l}' MErTTIng s
mowernents s ellectve in aliracting |'u.:|||'|lu.: 1y a1 |:-||I3I|-;.' -:ll\rll.'l:.'
il | 20, Ak, 240 I was VETY ellective for the hl'ul:.- rlEracison
system and also worked as anention grabber Tor the mofdle
version (but did not support further transitioning 1o mobile
phone interaction). Moreover, n ou |:lI1.""\.|IJI.|}' in the canteed,
fromm three interactive feedbacks (silbosetie vs, following eyes
va. fireworks) only the silhouette received significantly more
attention in terms of glances than the raditional static advert.

Differcnt 1o Miller's stwdy, our study investigates three modal-
ities, and alzo an extended version of the body-tracking setup.

FAmEy

Figure 14 Group miersctions with (be haly imleraction sersion (4 il-
Meienl giiapsi,
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Figure 15 (Left) Calling odhers. A bady engages with dhe screen for a
while ifrume AL She turns amd calls ber friend. who is further away.
bonking ot bosdes (B Her friend approaches. The lady is back ot the
sereen (D makes space for her friend (F k. who fnally alse starts inter-
acting (Frumee Gi). | Rights The enlarged tracking aren increnses appsortu=
mities for bystamder imteraction. A girl stamds with her parenis ai the
information desk. She recognizes hersell on-soreen. wovimg her hand o
confirm, and starts io play with ber sillbouetie, bul remains at o distance.

Moreover, our interactive advert consists of different phases
inclmding a final video, and we study conversion rafes be-
tween these phases. Previous studies (e.g. [21]) have borgely
Focused on a younger sudience due 1w their seiting on wniver-
sily premises; however, i._:in,*u |_‘l-|_'1|1|1|-_:n|]ﬂ'|1|.' Lﬂ-m:lnpuwuﬂ, Wi
comsicler our older usier group Lo bz a xl;n:uglh il our :q.l:ul,l_',.'.

Winle sorme aullvrs arpue '.':.!l'll,.'l1l:.!|'|[|:|.' ow thee elMisciive nise
ol mobake '|:II||1|:||,'5-. 1o imlerssct with advers [3'."] windd thes has
been explored in experimental studies with proof-of-comcept
applications [22], our in-the-wild siudy revealed that people
hesitated 1o use their phones. While this may be due 1o the
usage context (el [1]) it provides evidence against She's
claims [27] that mobile devices are ideal for the atraction stage
and provide comvenicnoes of personal and discrete interaction,
[ addition, if passersby are unwilling o pull oul their phones
in the first place, then other means of moebile interaction {c_g.
iBeacons, QR codes or NFC) will also be incffective.

Cur mobile variant also reveals a dilemima for system design-
ers - while a reactive silhouette display might be most effective
fior attracting initial attention, it did not motivate users suffi-
ciently o then switch interaction made 10 mobile interaction
{which might improve retention due to being less physically
demunding (ef. [23]1). The prompd 1o pull out & phone might
clash with expectations. It remuins an open question whether
other forms of inciting people to pall out their mobike may be
more suecessiul (e, o non-verbal prompt by o mirmored sil-
howette of the user that morphs into a figere holding a mobile),
I comparizon Lo other in-the-wald studies our results Tor the

boddy imlersction system are encouraging, Parra et al [24] had
14, 54'% rescling lo Uhetar rirroe L RHELER LR h||.'-.:,-' Eranm skl
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-;1||I:r' al mosl A% iulura;.:lln;._: (5, 1% moour case ), amd ||nl}' i
wrnal | Trasction wantched a linal video,

Isssues with Mobile Interaction

W found that our implementation of mobile phone interaction
had too high a theeshold, cspecially for an older audicwce
bevond teenagers and wniversity students, We interviewed
spme people that had been looking at the display afier they
lezft the srea. This revealed that many consider their phone to
be private and do not like to use it in public, and in general
wiere sceptica] of using it in this context. Some did not own
a smartphone. This is surely influenced by the wser group
in our setting. with primarily middle-aged and older visitors
attending the towrist office. Uptake levels in other settings with
younger visitors might be higher, Our pre-study of the hi-fi
prodoty pe showed that getting started (and understanding whal
e dlovp takes Fur longer and is more diflicult e convey than wath
the: body interaction vamanl, Even though we acknowledge
that the mobale interaciion process could be improved (no
dediwcated Wik network, no prompt Tor a name ), the Gact thal
-::-||I:.' 3 ru,'l.lph.: wenl i far s |'|||.II|.|:|g ol thser |1I|.-::-1||.“-. amil tried
Tor wcam the DK Lig whows that the mitaal hordle was oo I1i1;.

Effects of Wide-Angle Body Interaction

The increase of attention for the revised body interaction adver
can be traced to several factors. With wide angle tracking,
people can see themselves on the screen when approaching
froam all sides and have a chance 10 do so when walking past
the entire arca around the screen. This increases exposurne time
o thie reactive image, in which people’s attention is caught and
they can begin to understand how to interact (cf. [24]). Other
studies found that it takes arcund 1.2 seconds o understand
interactivity with a silhouette display on a large screen [ 20],

This. imterestingly, removes the lunding effect. It only occurs
when the time span for passing along the interactive zong is
Just within the runge of recogmition time (1.2 seconds) so thal
people =il have tme o react, but are already past the central
come, Thus the limding ellect 1= freguently an artifact of the
stee of the imteractve zome and of visual low/path,

{'n::-||1|:|r:,-' o expectalions, e '-l'll,’l,!-il:lll;h! 'I:I-:HI:,.' yeerseon did
el resull v more I||.r|||.1:|-'|'u1l ellects, TThs s |1-|1“i'|:-|:,' Bécianse
people in a wurist center do not stay around For long and thus
the murmber of people who can get involved i a oneypot is
limited. Furthermore, people may be hesitant o approach
when strangers are already inmeracting with the system, and
may prefer o owail until the sysiem is free,

Design Aecommendations

From our study, a number of design recommendations emerge,
[t should be noted that these are based on one study in a partic-
ular context (cf. effects of space and place [ 1] and sodiemnee).
Limitatioms of our study are discussed in a following section.,

Posirioning and patl marter. Where people don’t walk towards
the display but tangential to it and are focused on what 15
front of them, they might not notice system feedback os casily,
Extending the interactive area resulled m prolonged expo-

sure Limies (o the system, This mereased notcing by 1098 anmd
resulied i an merease m engagement and mlerachon.
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Mirrored silhouette feedback works well: Our study confirms
findings from previous work [20] on the effectiveness of a
silhouette display as visual feedback to attract passersby atten-
tion and interest, and provoking playful interaction.

Multi-user interaction. She et al [27] mention multi-user inter-
action as research challenge for interactive adverts. In our case,
simultaneous interaction worked well, people even explored
the map together on occasion and often called a partner to
come closer and share the interaction. Sometimes bystanders
would interact from a distance. We recommend to enable
people to collaborate in a simple, non-conflicting way.

Avoid media breaks and interaction modality switches. The
video advert at the end of the game constitutes a media break,
and wasn’t successful. The switch from an attention grabber
via silhouette feedback to phone input in the mobile condition
did not work, and rather appeared to confuse people. If such
a switch is inevitable, it needs to be more fluid in order to
influence expectations.

Integrate advert content into the interaction. We found that
the final video broke off engagement (similar to [24]). Peo-
ple left or just waited for the end of the video to replay the
game, mostly ignoring the video. This means advert content
should be integrated into the interaction, or the video needs
to be very attractive and provide surprises or some kind of
gratification (e.g. different video depending on how well you
did, integrating your silhouette into the ad etc.) .

Content and interaction modality fit. The content greatly in-
fluences usage of public displays [23]. We received positive
feedback in our early evaluations of prototypes on bodily in-
teraction with the map, the interaction (moving about) being
a direct match, without much metaphorical translation, to the
task of exploring a map. Moreover, the advert content of a
guided walk was considered a good fit. Such direct translation
will not always be as evident, but this should be considered
when generating and deciding between design alternatives.

Mobile phone input needs to be extremely low threshold and
only works in contexts where people are apt to use their mobile:
Mobile interaction was revealed as problematic, especially at
a site where people do not have extended time on their hands,
and populated mostly by an older age group that is not comfort-
able and/or familiar with QR codes. This implies that phone
interaction needs to be as instantaneous as body interaction,
to utilize apps that people have already installed as part of
longer-term brand engagement, with a long-term narrative, or
to provide added benefit (e.g. storing information, immediate
purchases, cp. [27, 22]). It might require situations/locations
with a younger audience, and where people people spend con-
siderably more time, might be bored, and might take their
phones out to kill time.

Limitations of Our Study

Many factors are known to influence attention and user en-
gagement, from display location and size [16], orientation [17]
to the environmental context [8, 10, 1]. A display in a cafe or
train station will have different outcomes than one in a library
or workplace. In our case, we tested effectiveness for a tourist
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information center. Furthermore, we only tested one design
for an interactive advert.

Counting of glances was done manually in observation and
might have missed some incidences. For the analysis of depth-
images of passersby we were unable to determine whether one
person might have passed the display twice, creating an error
margin for our calculation of numbers of passersby.

The type of engagement in the three conditions is different. In
the non-interactive mode, engagement means the user watches
the advert, but does not need to do anything. In the mobile
mode, engagement encompasses the initial silhouette feedback
phase and the actual mobile phone use for the map game —
but people did not go beyond the first phase of interacting
with the silhouette. In the body-interaction mode, people did
interact with the map game. An open question is whether a
different attraction mechanism for mobile interaction might
result in improved levels of engagements. The iterated wide-
angle version of the body interaction system did not utilize
multiple colours of silhouettes. This may have reduced the
attractiveness of the display and resulted in less group play. It
is likely that a multi-colour silhouette display in the wide-angle
body version would be even more successful. This system
was furthermore only tested for three days, resulting in less
statistical power.

CONCLUSION

We presented a multi-part study on interactive advertisements.
Our initial analysis confirmed previous findings that a silhou-
ette is effective in attracting users. Based on this data, we
designed an interactive advert experience with focus groups,
Wizard-of-Oz and high-fidelity prototypes. Several variants
of this interactive system were deployed in a public location.
Our observations allow us to conclude that in our scenario, a
simple prompt to "come closer to play’ in conjunction with the
users’ silhouette was well understood, as was the metaphor
of walking around a map. On the other hand, having initially
engaged people switch to use their mobile phone to play was
not well received. We found that although prior research [23]
indicates that movement-based interaction can reduce recall
compared to other interaction modes that require less physical
effort and some researchers [27] argue that it has severe limita-
tions compared to mobile interaction with adverts, it received
the most attention and active engagement, constituting a trade-
off that designers of interactive adverts need to be aware of.
As the silhouette representation attracts bystanders, the final
iteration of our setup used an increased tracking area to attract
users even earlier when passing by the display. This iteration
was successful in increasing engagement levels further and
attracting more group interaction, but interestingly, due to en-
hanced exposure time, removed the landing effect. Finally, we
provided a number of design recommendations for the design
of interactive advertisements.
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