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ABSTRACT

Outdoor advertisements are increasingly unableafiuce
the attention of passers-by. Their content is gagtiored,
easily forgotten and cannot convey much informatione
way to improve user experience with billboardsoigrtake
them interactive. This paper presents an appraa€hdital
Interactive Advertisement which allows creating itib
billboards capable of interacting with people usBlge-
tooth-capable mobile phones. We present a userezknt
approach to designing the system, and discuss thi@ m
challenges posed by casual non-expert interactimeed,
designing outdoor systems for casual use addsestiag
challenges to the design of walk-up and use systeimsre
there is not a obvious motivation or need to irtenaith
the system. We describe the approaches we tookticee
users and maintain interaction and how to increthse
amount of information exchanged and made availalde
the billboard without demanding a high cognitivdoef
from the users. Preliminary evaluation results vithusers,
while encouraging, point the way to further enhanepts
and have suggested interesting new approaches.
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INTRODUCTION

Current outdoor advertisements are notoriously lenad
capture people’s attention, thus creating the rfeedhno-
vation in this area. Even when an advertisemeable to
capture someone’s attention, it is easily forgott@n top of
that, nowadays people have less time than evepeods
searching for information about a product and theré is
scant information available in billboard advertisets.

Our work tries to address these issues and brimgvation
to the street ads, providing a new experience tlousers
and allowing advertisements to reach consumersein n
ways.

There are many public places such as bus stopsubwiay
stations, where people are waiting idle withoutndoany-
thing that involves mental effort. So, there isoqportunity
to engage their attention by making it possiblanteract
with billboards. Since almost everyone has a mattilene,
with near-communication capabilities such as Iffed,
Bluetooth and even WiFi, these devices seem progide
good platform to develop interaction techniques.

We intend to take mobile phone exchanges with artdo
ads a step further by allowing more complex intéoas
then those developed so far.

RELATED WORK

There has been some research on IT-enabled owtdwer-
tisement and some interesting products have corhefou
that research. The store front window [1, 2] depebb at
MIT's Media Lab and the YDreams’s Interactive Shop
Window[3] are two examples of such products. Bdtbse
systems transform shop windows into interactivdfamas.
Such systems usually allow only one user intergctiha
time and do not allow any exchange of data betwlen
system and any device carried by people.

Research has also been done on using mobile phones
interact with public displays. On the Hermes PHotsplay
[4] users can send pictures from their mobile plkotea
public display by using Bluetooth and download yies
from the system. Although this idea is quite instirey, the
system has some drawbacks. Indeed, sending and
downloading pictures requires pairing the Bluetadghiices
even though such exchange could be done withoungai



Interaction is also somewhat limited as Hermesasidally

a photo sharing system. A similar Bluetooth-basgstesn,

ContentCascade [12] allows people to download méor
tion from public displays via an application ing&dl on

their mobile phones. Again the interaction is iestd to a
one-way transfer of data, which we find very limgi An-

other problem with this system is that it r a diemitten in

C++ for Symbian OS, which greatly limits the numiwdr
phones compatible with ContentCascade. One otlstersy
that uses mobile phones to interact with publigldigs is
MobilLenin [5]. With this system, users were ablectom-

pose a video clip together by voting on the pahsyt
wanted to include. In this way the system createsopera-
tive environment that promotes socializing. Howeube

MobilLenin relies on GPRS, a paid service on cefivoeks,

which could drive some users away. Furthermoredtu-

sion to write code in Python for the Symbian OS peye

limiting and less flexible than using a web apgima, ac-

cessible via a web browser, since the system u3d$Ho

communicate over GPRS.

There have been some attempts of joining thesenmovidls
with some success. YDreams's Street Furnitureq@] sys-
tem in which a billboard asks passers-by to pose fpic-
ture. After the picture has been taken, peopledmamload

it to their mobile phones. Since the communicatietween
the billboard and the mobile phone is done throaginfra-
red signal, users are forced to align their molpit®nes
with an infrared sensor on the display. The intgoacis
also quite limited since the system only allows dmading
the last picture taken. Recently the Hypertag Caomd&]
entered this field with a billboard that is ablesend mul-
timedia content to mobile phones via Bluetoothrdrared
signals. Unfortunately, the billboard itself is fjues classic
outdoor ad, meaning that no computer screen is, jig&tda
paper poster. However, using several antennasofoinau-
nication allows the system to interact with mangraswith-
out creating much lag on each connection. YDrealss a
created two other products that combine mobile pbon
with outdoor ads. The first is the Vodafone Cubk &gi-
ant cubic display placed in front of the Vodaforeatiquar-
ters in Portugal where users can play 3D gameschwat
promotional videos and interact with product dent@is
tions. The main drawbacks of this system are ibttiere is
no interchange of information between the systenh the
user's phones and the communication (Dual Tone iMult
Frequenc}) requires using paid services. The other systen
developed by YDreams was the Adidas Eye-Ball [9]isT
system consists on a giant display equipped wittiano
and sound sensors. People can chase a ball didpaythe
screen to have the system provide feedback onrtin@ning
speed or shout as a group to see which soccerhaarthe
loudest fans. People can also send SMS messadeaftha
fect the content presented on the display. Howekercon-

! The global standard for audible tones that repretee
digits on a phone keypad

test to see who makes more noise can be very amndgpi

other by-standers who are not participating. Findhe

BluScreen system [10] takes a different approadte ih-

teraction between the mobile phone and the disiglgpas-
sive since the user does not actively engage inethe
change. The BluScreen display, presents severamesm
cials and takes into account the mobile phonesdanrihe

area in order to compute the exposure time for each-

mercial. Although this is an innovative idea, tlsigstem
doesn't allow interaction with the users.

THE PUBLIX SYSTEM

The first thing we had to decide when designingliRubas
how the mobile phones would communicate with thg- sy
tem. We considered several means of communicatien |
GPRS, Wi-Fi, infrared, SMS / MMS and Bluetooth. &in
GPRS and SMS / MMS are paid, we decided not to use
them. Infrared has the disadvantages of only atigwone
user to interact at a time, having a very low badttwand
needing to align the mobile phone with the sensothe
billboard. Wi-Fi would be a great choice but, unforately,
there are very few mobile phones that support WBHie-
tooth, although not having a very high bandwidth,ai
common feature in today’s mobile phones, allowstipiel
user interaction, enables us to detect the presaencmbile
phones near the billboard and is free.

After deciding we would use Bluetooth, we had two
choices; use just the built-in abilities of the ritelphones
(which would only allow the exchanging of contets-
tween the mobile phone and the billboard) or develp an
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Figure 2: screens showing game play on mobile phone

application in order to allow more complex intefans. If
the application was to be built, it should be depel in
Java 2 Micro Edition (J2ME) so it would be compkib
with most mobile phones. Since the Bluetooth API fo
J2ME (JSR-82) exists on several mobile phones [Wé],
decided to develop this application (called Publbbile).

Sending Pictures to the Billboard

The simplest interaction with this system allowsople
with Bluetooth enabled mobile phones to send péstuo
be displayed on the billboard. When we designesl filmic-
tionality, we encountered a problem. The user cobid
mistake, send the wrong picture and therefore migtrit to
remove it. To solve this issue we created a systemhich,
whenever a picture is received, a receipt thatueligiden-
tifies that picture is generated and sent baclsey's phone.
If the user wants to remove the picture from thébdard
he\she just has to send the receipt in the same thay
original image was sent.

Inviting Users to Download PublixMobile

Installing an application on their mobile phonedsnething
many people might not want to do due to justifiedrf
about viruses and malware. We had to come up wiéri-
tives for people to download PublixMobile. Besidesy-
viding a free means to receiving the applicatiotheo in-
centives include exclusive promotions such as tomgs,
wallpapers or movies made accessible through Rdblix

Figure 3: screens showing game play on mobile phone

ness of the relation between the mobile phone hediil-
board display. We have implemented a simple memory
game whereby the user has to match figures in pgirse-
lecting their positions on the billboard, using thebile
phone joystick or cursor keys. Figures 2 and 3 show
different screens on the mobile phone, while Figdre
shows an user interacting with a simulated billboan a
large screen display. Only one user can play thaegat
any given moment but any interaction other tharyipth
can be executed by other users while the game irgbe
played.

Proximity Marketing

To be able to stimulate user awareness of thedaitth and
to make the advertisement reach the maximum number
people, we used a technique called proximity manget
This technique consists on Publix searching for iteob
phones with Bluetooth discovery mode active evaw f
minutes. When a mobile phone is found, Publix ckatk
has any digital flyers that haven't been receivgdthat
phone. If a flyer is found that hasn't been readileg the
mobile phone, it is sent to that phone through aeiioth
connection. Taking into account the fact that sqraeple
may find this interaction bothersome, we decidedryato
minimize the number of people that would be botliere
This was achieved in the following way, when songeon
refuses a digital flyer sent by the billboard, Bietooth
address of the phone to which the flyer was sesaved as

bile. The access to such promotions is granted bynot wanting to receive any flyers. As long as a ieob

downloadable coupons.

Game component

Another way we found to invite interaction was tply

our system with a ludic component. Publix has a omym
game users can play using both PublixMobile andbitie

board. The objective of the game is to find pairsnatch-

ing pictures in a game map shown in the billboarde

pictures used to fill the game map are chosen antbag
ones sent by users to the billboard. The mobilenphrepre-
sentation of the game map only shows if a gameiseit-

cupied or if it is still free. This makes the useok at the

billboard thus increasing his exposure to the adi amare-

phone has his address in the list of addressesatiesit
supposed to receive flyers, no digital flyer istdenit. Pub-
lixMobile allows users to check and change theustaf the
digital flyer reception for their mobile phones.

Billboard Network

Because there can be multiple billboards presentimg
same advertisement, some information must be shHzzed
tween them. Because of this, we created the ptissitair

the billboards to be connected in a network so tay ex-
change information about high scores and, more iimpo
tantly, information about what flyers have beencessfully
sent to which mobile phones and which mobile phones



should not be sent any flyers. The sharing of imation
about digital flyers and mobile phones guarantded &
user doesn't receive the same flyer from diffek@éitthoards
nor refuses a flyer from one billboard and therenees it
from another.

IMPLEMENTATION DETAILS

In this section we will discuss the problems weethavhile
developing the system and introduce the main outsoai
task analysis (we did a survey with dozens of piints
using the Internet and polling our colleagues ati@romo-
bile phone owners) and the first three prototypes im-
plemented.

How do Users Learn How to Interact?

Since Publix is designed to be placed on the saeétbe a
"walk-up-and-use" application, we needed to appiche
problem of how the users learn about the possitikrac-
tions they can perform with the billboard and hdwyt can
do it. To address this issue we introduced theibitisg of
presenting short explanatory messages on the hilthto
inform the users what functions are available. biieoard

Figure 4 - User playing a game on the Publix System

Adapting the Publix System to Different Content

The Publix system was built with the intent easilypport-
ing different ads and games. This meant that buehbill-
board and the mobile application had to be conéible to
have different look-and-feel, content and behaviors

only displays one message at a time but periodicall gyaLUATION
changes the message presented. These messagei® explafter building the Publix System we tested it witbme

how to send pictures to the billboard, how to dasual the
application, or even the advantages of installinglRMo-
bile, the interaction applet.

How to Make PublixMobile Available for Download?

The easiest way to make PublixMobile available toe
users is to put it on a web server and give theessdfor
downloading it in the billboard. But, since GPRSmouni-
cation is paid, many people would not download auypli-
cation. To solve this problem, our first idea wasdetect
the Bluetooth pairing of devices with the computarning

the Publix system and send PublixMobile to any neobi

phones that paired with it. Unfortunately, due ¢zhno-
logical limitations of Windows XP’s Bluetooth stagcle
were unable to detect such pairing of devices.

Taking into account that digital cameras are qodemon

on mobile phones, we created a new way to reqimest t

application. A user just has to send a black pitiar the
billboard and Publix sends back the jar with Putdisbile.

This solution presented two other issues. Theifirgte fact
that not all phones have digital cameras, which anaik
difficult for some users to download PublixMobilaig
way. This is solved by combining this method of dénad

with the GPRS method already mentioned. The combina

tion of both these methods also solves the proladEsome
mobile phones being unable to install an applicafiom a
jar that was sent through Bluetooth. The secongkisaised
by the black photo solution is the fact that, somebile
phones, when you cover the camera lens, don'tttakéy
black photographs, they introduce some coloredlpiie
the picture. To solve this we developed an algorithat is
able to check if a photo is black enough.

users in two different tests. The first was a tiadal test in
which the users performed a series of tasks anduged to
find out if the system was easy to use and thednt®ns
were simple enough. The second test was a more tegen
in which we wanted to find out if the users werdeato
interact with our system without help and what wtre
functionalities from PublixMobile more appealingtteem.

First Test

In this test the users had to perform eight tadksvnload,
install and run PublixMobile on their mobile phones
download a Portuguese music midi ring tone; reatisave
the information about the energetic value of thedprt;
read the information saved in the previous taskyrdoad a

promotional coupon; play a memory game in the nbrma

difficulty; ban a photo from the billboard; chanthe digital
flyer reception state with PublixMobile.

Since the Publix system was designed to be indtafie
places like bus stops, we would only get aroundtoefif-
teen minutes for the users to interact with thdbbdrd.
Having this in mind, we decided that downloadingl am-
stalling the application should not take longerntHave
minutes and users shouldn't make more then onakrisin
average (for example sending the black pictur&éonrong
device). Downloading a ring tone shouldn't takegkmthan
one minute and ten seconds, taking into accountithe
necessary for the PublixMobile application to sbafor
and connect to the billboard, and the user shautdake
more then one mistake. Since the reading of aruyrrimd-
tion is a quite similar interaction to the downloay of a
file and saving that information requires one adddl in-
teraction after reaching the information menu (ciog the
"save" option), we determined that this task sho'ulthke



Tasks Time (s) Errors
Ave. Sdev | Ave.| SdeV
Application download | 191,5| 51,1 0,1 0,4
Ring tone download 53,3 11,2 0,3 0,5
Save information 51,4 10,9 0,3 0,5
Read saved info 21,9 11,7 0,0 0,0
Download Coupons 46,4 15,2 0,3 0,5
Play game 156,9| 16,1 0,3 0,5
Ban photo 41,6 6,2 0,4 0,5
Change Flyer state 37,6 5,6 0,1 0,4

Table 1 — Results from the first user test (eightsers)

more one minute and twenty seconds and shouldnirg
ate more than two mistakes from the user. Considetiat
reading saved information doesn't require PublixNéotp

be connected to the billboard, we decided this shsluldn't
take more than forty seconds. The downloading furfoano-

tional coupon has an interaction that is very simib sav-
ing information, so we gave it the same limits las third

task. For the game we decided to have the timet ki
three minutes and that the user shouldn't make e
two errors. The last two tasks have a similar axtdon

sequence so we gave them the same limits, fiftprme
and one mistake.

This test was performed with the billboard beingudated
on a screen (using the powerwall large-screen ajsavail-
able in TagusPark) with a height of about two nsetevery
task (except for the first) was performed from st
screen of the PublixMobile application. The ordemihich
the tasks were performed varied from user to usendke
sure it didn't affect the results and the user waly told
what the next task was, after he completed theentitask.
Eight users performed these tasks with ages betd@emd
28 years old, one of them had finished high scheiglhad
a computer engineering degree, and one had a nheldica
gree.

Before the test began we explained to each uset thika
system was and what it was able to do. At the dnehoh
test, we had a conversation with the user in omé&nd out
their opinion about the system and to get theigsstons.

Second Test

In the second test, instead of explaining to thersusvhat
they should do, we only told them that our workgisted
ofn a billboard with which they could interact ugitheir
mobile phone and that they were able to play a gaitte
it. Each user had to find out how they could pkay finish
a game. By not giving the users any extra help,weee
able to really see if our method of downloading Ehéb-
lixMobile application worked. This test was perfathby
four users in the same room as the previous tegh. Users
were studying computer engineering, one was stgdyin
electronic engineering and the last one was a ctanpun-
gineering MSc student. The ages of the users vared
tween 20 and 27 years old.

After finishing the game people were told to tryt edhat-
ever they wanted with the system. This allowed asir-
derstand what functionalities appealed more to th&nthe
end of each test, we questioned each subject &r ¢odind
out their opinion about the system and to get sstimes or
criticisms.

Results and Discussion

First Test

On the first test all the users were able to cotaplee tasks
within the time and error limits established. Thmst
common mistakes made by users involved not reglittiat

a menu had more options than were presented cstcthen
because they didn’t notice there was a scroll bahe right
side. One way to solve this issue would be to nyottie
FIRE library in order to increase the size of theoll bar.
Another mistake was in the game task, when somesuse
were in the difficulty selection menu and reacheael ‘hor-
mal” difficulty, they just pushed their mobile’s lsetion
button without highlighting the “accept” option.nse this
last mistake was somewhat common, we think we shoul
have simply removed the “accept” option and let ulsers
press the selection button. One user also madestaksi
when trying to download PublixMobile, he sent tHack
photo to the wrong computer. This happened becthese
name the Bluetooth sends is computer's name andoatime
puter were Publix was running had the name LEME-VIZ
This issue is easily solved by changing the namehef
computer (perhaps to Publix Billboard). From thessults
we concluded the interactions we designed were daadd
there was still room for improvements.

In conversations we had with the users after the &l of
them considered the system easy to use and sgiavthdd
like to try it out on the real world. The chancehtave their
fifteen minutes of fame by sending pictures to biibboard

Tasks Mean Time (s)| Time std dev (s) Average errors Error std dev
Application download 2245 31,9 0,3 0,5
Until end of game 444,3 186,8 15 1,3

Table 2 — Results of the second test (four users)



was greatly appreciated. Some users said that wtoeyd

like to have the possibility of viewing the conteiatvailable
for download before downloading them (for instahear-

ing a part of a ring tone). This was not implemédnbe-

cause the streaming of such content would causeaayh
load on the Bluetooth communications.

Second Test

As in the first test, the time limits for downloadi Publix-
Mobile and completing the game were met by all siskr
general users had no problems downloading Publiléob
as soon as the message that explained how theg douit
appeared on the billboard, they were able to perfthe
download. One user had some problem figuring out he
could interact with the billboard. Initially he coentrated
on how to connect his mobile phone with the billltba
When he finally paid attention to the billboard, fead the
message that explained the existence of the Publiil
application and was able to install it. After finisg the

game most users download ring tones and images Th

supports our initial decision of allowing the useis
download multimedia content to their mobile phones
order to convince them to install the application.

According to conversations we had with users dftertest,
they were satisfied with the system and considéréal be
easy to use. One of them actually said that hawimg of
these billboards on his usual bus stop would mh&eatait

changing the configuration involves modifying saldiles

and can be somewnhat tiresome. The creation of Hoau
ing tool to manage the configuration for both apgiions
and adapt the system to different advertising cagmga
would make this task easier.

The memory game should be changed so that when one
game cell is selected, the billboard immediatelgvetd the
corresponding picture. More games could be develdpe
this system like a crosswords game where more ¢men
person could play at the same time cooperatingdclr the
end.

Developing a way in which the contents available fo
downloading could be viewed before downloading them
would also be a good improvement.

Taking into account the idea behind the BluScreestesn,
we could apply it to Publix in a different fashiovhen a
mobile phone is detected, the pictures sent byghane to

;the billboard should have precedence over the giheto-

graphs displayed by the billboard. This would erdean
user’'s recognition and create incentives to repmiaten-
gage in game play.

CONCLUSION

We think the Publix system presents a promising@ggh
in the field of interactive advertisement and mérig
through casual gaming. Indeed, the system allowsplpeto

much more pleasant. One bad aspect pointed ouhéy t interact with advertisement billboards in publiaggs in an

users was the fact that, during the game, thedaitth only
showed the pictures corresponding to the selectadeg
cells when the user selected two of them. In thaiop of
these users, the billboard should present eaclrpidin-
mediately when the corresponding game cell is sadec
With the results of this test we can conclude thatsystem
can be used in a walk-up-and-use environment.

Comparing the Results of Both Tests

The results of the second test weren'’t as gootesites in
the first test both in the time it took users tafpen the
task and in the number of mistakes they made. Wais
already expected since in the first test the usecsived
much more information about the system, and wehgelde
when they made mistakes and in the second testwhey
left on their own.

Even though these tests serve as an indicatiomeopdten-
tial of the Publix system we know they aren’t 1006ticlu-
sive since they were performed on a computer labora
and, even in the second test, some informationgives to
the users. However, the best way to test this systeuld
be to place a billboard in a public place and manthe
interactions users made on a day-to-day basis. rtlRfo
nately, due to logistic and financial limitationse wvere
unable to perform such a test.

FUTURE WORK
The Publix system still has room for improvementSor
example, even though the system is highly configlera

easy way. While most initial goals were met, wadye the
application for mobile phones can still be madeeza®m
use and to install. Furthermore, we feel that dagaming
in public settings presents an interesting matckxisting
habits and could provide opportunities for colladiive
social interaction through modest improvementsuoaur-
rent setting which is flexible enough to mediateltinger
interactions.
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