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Abstract— The Industrial Age has run its course and mankind
has now entered the Information Age. This new Agerpmises to
fundamentally transform how we live and work. Compuation

and sensing are becoming more pervasive and will be
ubiquitous. Digital signage is the precursor to tté new age. This
research examines the market for digital signagerends in terms
of signage technology and potential applications ah offers

recommendations on how to proceed with signage solns in

light of these trends.
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l. RESEARCH QUESTIONS

* Overview of potential applications including:
o0 ShopTV, MallTV
0 Use of guidance systems

o Applications in connection with the intelligent bus

station
o Consumer applications
o Interactive applications

o Interactive games as ways of conveying information

o Applications for young and older (focus on user-

friendliness)

new Information Revolution promises to fundamentall
transform how we live and work. It heralds the danfra new
society — the Information Society. In this new agdgyices will
work twenty-four/seven, they will be linked; theylithink. To
date, the Internet has been focused on connectiogl in the
future it will connect things. Computation and segsare
becoming more pervasive and will soon be ubiquitédisthe
same time, the information relayed by such devisesver
more accessible as large panel displays and scraems
installed in public and private spaces and handleldces
begin to replace the computer as the main gatewayhe
Internet. The informational landscape of the In¢éra the
Infoscape — is being combined with the urban laapecof
cities and the first ubiquitous cities (where vaity everything
is linked through wireless technologies) have arris The
Information Society will be defined by new meansseting,
hearing, touching and sensing information. Moreptewvill be
released from their computers as interfaces ateldited not
only around their architectural environment, bugoato their
handheld devices and eventually even to the thingg wear.
In the not so distant future, it is possible thath#decture as a
whole will evolve into “a gigantic immersive intade” for
sending and receiving informatibn.Digital signage is the
precursor to this new agélhis research explores the current
state of digital signage and the opportunities thatre

* Review of potential locations for digital signage —developments will offer.

where people have time to view signage

* Increasing effectiveness through
applications

* Business models

» Content and data transfer issues, how can large ¢
transferred to information points

interactive

» Aspects of interface with handheld devices, poétnti

applications
» Digital signage to support day-to-day activities
» Touchscreen capable interfaces

» Potential applications for handhelds to guide users

the locations of partners

The term digital signage refers to electronic digpl that
are installed in public or private places for thaimpurpose of
informing, entertaining or advertising. The disgagan be
scrolling message boards, LCD or plasma panelstretéc
billboards, projection screens or any other of aieta of
emerging technologies including Organic LED screémst
can be controlled electronically (and often remgteising a
computer or similar device. The main advantage igftal
sighs compared to their traditional counterpartates to the
ability to effortlessly change content and shownation or

WHAT IS DIGITAL SIGNAGE?

+ Smart homes and digital signage — support for oldeyideo. Such signs can be adapted to the charaitsraf the

people, special needs

II.  INTRODUCTION

Today, the Industrial Age has run its course andkinal
has now entered the Information Age. Like the tedbgical
revolutions that preceded it (Agricultural and Istfial), this

1

audience(including their location)and even be interactive.
The signage content scheduling and playback cdreretie
controlled via simple, non-networked media playarputting
basic loops of MPEG-2 video to complex N-tier playe
networks that offer centralized control of many pitys
located in various venues. In general, the returinvestment
(ROI) associated with digital signage is betternthbat of



printed signs (wikipedia). This is because the ttweaa
distribution and installation (CDI) of conventiongrinted)
signs is costly in terms of labor and material. btorer, the
CDiI cycle is slow — consuming from days to week&hich
can lead to lost opportunity for marketing execesithat wish
to respond quickly to opportunities. Lost revenuarf such
missed opportunity can often dwarf the CDI costastly,
unlike with digital signage, messages from conweral
signage can not be tailored to specific groupsidividuals."

In light of their significant benefits especiallyitiv respect
to ROI, digital signs are becoming commonplace esjig
among retailers, but also in movie theaters, fasbddf
restaurants, grocery stores, pharmacies and dooffices,
airports, train stations, bus stops, gaming anertitment
complexes, sports arenas, schools and even caeperad
government facilitieS. Although the emergence of digital
signage is a global phenomenon, China currentlyslethe
world in the number of deployed digital signageptiigs (over
100 000) and the number of NASDAQ IPOs (collectivarket
capitalization of over $10 billion) (wikipedia). Bmples even
exist of mobile digital signage such as taxi-modrdadvertising
that ,changes from block to block as demographicsl a
situation are modified.” Titan Digital Worldwide'&SPS-
enabled digital billboards are popping up on puldansit in
major cities. The advertisement on the screen dwag the
vehicle moves into new areas, allowing locationeaselling.
Such mobile signage reacts to time of day, locatenwell as
pedestrian and vehicle traffic patterns. In there, as sensors
are added to the network and signage enhancectuiitiposite
applications, signage will also be able to reaabtter factors
such as weather. Current mobile systems are dgnirahaged
and can be scaled to hundreds of end display oraisaging
hundreds of simultaneous client campainss technologies
mature, the managable number of end displays wolivgnto
the thousands.

IV. THE MARKET FOR DIGITAL SIGNAGE

Despite the increasing prevalence of digital signag an
advertising medium, there are a number of factdrichvmust
be overcome to foster overall growth in this markehtese
include:

endeavor for all the parties involved and introduee
variety of risk factors into any given project.

These problems are currently being addressed. tiydus
organizations including the POPAI (Point-of-Purdhas
Advertising International) and OAAA (Outdoor Advisihg
Association of America) are developing and pronmtin
technical standards that will make it possible étsnmunicate
across digital signage networks made by differesmders.
Increased interoperability will increase competitiin the
supply chain lowering costs and making ROl much emor
attractive. New business entities ranging fromeystvendors
to digital signage service providers and advergisservices
are arising that are consolidating various segmefrifse value
chain. This consolidation will eventually increas#iciency
and reduce project risks.

As these issues are being addressed, a numberhef ot
factors point to sustained growth in the digitgnsige market.
A recent study on digital billboards by Arbitronmmissioned
by the Outdoor Advertising Association of Ameridads that
such (digital) ads have a high recall rate andeallent for
targeting the elusive 18-34 year-old consumer niarka
target group that many advertisers have soughgiimto reach
via social network sites. They also find that ssinage is
noticed by most drivers who appreciate it as ditracand
useful”

A recent eMarketer report found that consumers
spending twice as much time away from home thag the
30 years ago. Digital signage offers a means afhieg out to
these consumers and, according to analysts, thralbgeowth
prospects for the digital signage industry lookextely good.
In a recent post, the Digital Outsider newslettews digital
sighage advertising “among the fastest growing wgapsrted
media over the next few years”, and it expect® ibégin to
rival traditional outdoor advertising by 2012. ¥ng this
market are the falling costs of flat panel LCDs att
emergence of IP and wireless Internet technoloffiesope
boasts more than 50000 Wi-Fi hotspots and growtbsran
business parks and city centers are over 500%). digital
signage market place has been likened to the a@xplgsowth
of the early Internet. Some analysts even predstief growth

are

* Lack of interoperability — Today's digital signage than the early Internet days owing to the abilitl this

products tend to be closed, proprietary systenmceSt

medium to reach consumers when they are away frameh

is impossible to advertise across digital signagets unobtrusive nature, and its proximity to poaftpurchase
networks that run on different solutions, the erm&g and point of decision. Thus, fueling growth is treeent
medium remains inferior to television and Internet.revelation in a North American Study that noted ranthtic
Moreover, the lack of a common communicationjump to 70 percent of consumer decisions being nuadthe

protocol prevents the mixing of products from diéfist

spot as opposed to the 50 percent level that hiddshay over

vendors, rendering the systems expensive and bard the past 20 yeat$ The following Google trends graph based

expand.

» Complex value chain — digital signage networks rofte

involve at least the following vendors: displaysdia
player, management software, project
installation, field service, network connectivity,

on searches on the term ,digital signage” highkghte overall
interest in this market.

planning,

bandwidth, content creation, and advertising sales.

Managing such a complex value chain is a challengin
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Even more telling for the overall market is a vieWthe
related searches stemming from Europe and Asia:
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Source: Google Trends and Digital Signag‘;’&

Another report found that digital signage advenmtisi
revenues in Western Europe will quadruple overrtiet five
years from 160 million USD in 2007 to 626 millionSD by
2012. Owing to the migration to digital media, theport
views this sector as the only traditional advemtisimedia
expected to post real revenue growth over the fiextyears.
For the US market, projections are similar withvgtto rates
for 2009 expected at 11.3 (8.71 billion USD) and 2610 at
11.5 percent (9.72 billion USD), respectively (carga to the
current 3.7 percent rate for the entire US ad eanfoAs the
drop in hardware price for digital displays comlsineith
lower maintenance costs and higher revenues, taiawill
not only be increasingly used to upgrade statidgzad®rmat
sites, but also to conquer new spaces for advegtis

These predictions have a caveat, however. Whendtsidg

are tight such as in the current period of extrdimancial

instability, advertisers tend to look for proventhas such as
ads placed alongside a Google or Yahoo search land [ess
emphasis on experimental media such as digitalaggror
other forms of mobile advertising. This fact shoddy all

means be taken into consideration when assessinghbrt
term prospects for growth in this market.

V. TRENDS

To better understand the digital signage markes, itseful
to examine the trends in digital signage that aré¢he horizon.

will also fuel the number of types of applicatidhst will be
run on such signs. We will examine this aspect igfital
signage later.

Device-based signage solutions will become dominant
Personal Computers, especially PCs running Windangaot
and will not be the sort of devices that should wligital
sighage solutionsThe large installs of the future will be based
upon devices and appliances. Especially in ReRetailers
will buy Screens with a signage solution built-ifhey will
choose to buy screens with intelligence as opptsaijnage
players.

Street furniture will soon turn digitaBeyond the current
parking meters, toilets and bus shelters that deeady be
found with integrated digital screens, will comebaoad
variety of other street furniture including doulsieled screens
for indoor and outdoor use. In fact, for those ries¢ed in
entering the Outdoor Media market, Street Furnitwii be
THE biggest market segment. One notable examplei®tort
of display is the touchable interactive wall. Swlifplays can
be simultaneously manipulated by multiple users rete
even very broad physical input — waving a hand r- a@ate
large and dramatic results.

In coming years, there will be an increasing foars
content (especially context-based) in the digitgthage sector.
Display objectives will be better clarified, theastiards of
practice in composition improved and more attenfiaid to
measurement in an effort to optimize content to peral,
demographic and other (locational) consideratiohstrend
towards better audience targeting is underway asulay use
will be ever more focused on ,content” spots thalfilf
communication objectives with target audiences.
increased focus on targeted objectives will alsohgad-in-
hand with increased attention to measuring. Firm# w
introduce tools for automated audience measurement
improve location-based advertising.

The

This focus on content will coincide with an increds
interest in User Generated Content (UGC) and int&xaty
which is the hallmark of the Age of Web 2Mbre networks
will accept and make use of UGC ranging from SM$ an
MMS to video ald YouTube, CurrentTV, etc. Such UGl
help fill the content void which is beginning topaar in the
area of digital signage. Since moderation of sumttent will
be an issue for the near term, early uses mayrbitedl to
interactive competitions where an element of cdntem be
maintained. The desire of brands to ,connect withstimers”
will drive more event-based UGC and the market alélo see
more branded shop window, shopping mall and airport

Currently, screens are screen-shaped - they resembdxperential marketing revolving primarily aroundgitil
traditional displays. In the near future, howewsnne screens screens.

will no longer look much like screens. In many arstes,
unless the image is moving, viewers will not everow that
they are looking at screens at all. More portradttallations
will be seen than landscape (which will dramaticalécline).
Especially, in retail and outdoor signage, therd e an
amazing variety of shapes and sizes of screens. Vidriety

In keeping with the Web 2.0 trend will be the netiking of
displays whereby users at different displays caaratct not
only with the signs, but also with each othimis development
will enhance the social dimension of digital sigeag
Examples already exist of interactive games thatinsolve



players located in different cities (e.g., LondondaNew
York). Alternatively, users can interact with vialudoubles of
real products such as music players or tars.

Another key trend in digital signage will involvesi
application in existing infrastructure such as atranet or
integration with other operating applications sashpoint-of-
sale or supply/inventory management systems. Ampiea of
such two-way integration is the combination of igsighage
with loss prevention systems (Closed Circuit TV fitanng).
Data on store traffic from the monitors can be usettigger
changes in content or loop pace. The displays fiestore
monitors can also be used to present branding \ertising
messages. Not only does this sooth the negativedtnpf
such displays, but it can also prevent shopliftérsm
identifying blindspots!

The exploding market for handheld devices and smal

phones will also impact both the digital signagerkatand
advertising in general. In the U.S., Apple’s iPhdmeurrently
outpacing the sales of virtually all other phonesluding
Motorola’s Razr. According to a recent Piper Jaffsarvey of
769 U.S. students, 8% of teens already own iPhonbge
22% said they will buy an iPhone within the next sionths.
The emergence of the iPhone has also opened agfitmaf
iPhone clones. In September 2008, Google respotuldide
iPhone in the most anticipated mobile-phone laustite
Apple released its iPhone, T-Mobile unveiled the Gliie G1
is the brainchild of one of tech's most innovatieenpanies; it
is the first phone boasting the Android softwareated by a
Google-led consortium. Similar to Apple's musicyjig
handset, the G1 features a full Web browser andexis to
the Internet via Wi-Fi technology. G1 also boastdame
touchscreen and lets users download games andftooisan
online bazaar akin to the Apple App Store. In camyears,
driven by the iPhone, G1 and their many clonesh sfiandsets
will evolve into the gateway to the Internet for shpeople. In
line with this, the business models related toitiegration of
digital signage with SMS, text messaging and otmebile
commerce will be developed furth®r.it is expected that
within the decade, mobile access to the Web willadw
desktop access, and this will deeply transform Web,
creating important new media forms that are not efyer
personal, but intimate. The following table desesilihe key
differances between fixed and mobile Internet msidel

Fixed Internet Mobile
Internet
Search is ke Context is ke
Finding Being foun
Email VoIP & IM

The world is outsidd The word is arounc
me
Web surfing Web service
PC & laptoj Many device

Source: IBrussel$"

Wireless technology will not only transform digitijnage
on the supply side by offering opportunities fowloost near
real-time distribution and installation, but alsdllwhange
consumer experience. As previously mentioned, \&$sLAN
capabilities will enable consumers to interact wita displays
to obtain more information on products. These deviare
driving a surge in new Location-based services (LB®anks
P the iPhone, the increasing ubiquity of conndgtiand a
number of other factors, the stars have finallgradd for LBS.
Market researchers such as ABIresearch see thepledicted
billions in sales finally coming to fruition by 281at the latest.
By then, sales are expected to jump from last ge&d5
million to 13,3 billion USD!The growth will be driven by
navigation services, mobile social networks, losahrches,
tracking solutions for children, seniors, pets, apdrsonal
items, general logistics and even location-basednem
However, the real dam-breaker is expected to kedrfinding
services. ABIresearch also found that whereas galeBS are
presently concentrated in North America (81 penceBty
2013, this share will drop to 32 percent as sate&urope
jumps from 5 to 31 percent. The growth in Europdl v
driven by the increased market penetration of G&ole
GSM handsets and the worldwide rollout of 3G sawit
Map Interfaces

VI.

Since there is a growing trend towards the intégnabf
location- and context-based elements into digigage, it is
worth examining what type of applications and bass
models are arising on this front. A number of stg$ and
projects are currently seeking to take advantagéhefnew
trend towards LBS offerings.

LOCATION-BASED START-UPS

One of the first pieces of mobile social softwaresw
Dodgeball  (dodgeball.com), which sends
participants text messages when other participémtsheir
friends) are nearby. Other recent LBS projects uidel
Socialight (socialight.com), which lets users putual Post-it
notes in places where other users can see thembldRab
(rabble.com), a mobile blogging tool that allowssigoto be
linked to a location (think of a mobile MySpace)nda
StreetHive (streethive.com), which combines théueair Post-
it idea with social networking a la Dodgeball.

In the future, users may subscribe to the mobilstpof
bloggers who review neighborhood lunch spots diusiness
travelers who share city-specific survival tips. @r Web,
your location may not matter, but on the geospafiab,
location is crucial in determining the kind of imfieation you

registered



will receive. A list of some more notable locatibased start-
ups follows:

a. AdMob

Users can search within the application for eventdéems
that have been tagged by friends. For example a amdd
search for “party” and see a bunch of events tlaaehbeen
tagged by friends with “party”. Users can also ascéiles
(e.g., photos) associated with the tagged items.

Founded in 2006, AdMob runs a mobile advertising

marketplace serving over 1.5 billion targeted ads month.

f. Snap

The company recently launched a new product called

AdMonitor that presents live data on who is viewimgbile
ads around the world, including which phones andclvh

Snap is kind of like Digg on a map. People candagain
places and then other users can vote that partiatti@ction

network operators they are using. In November, AOMo up or down. With this solution, visitors to a citgn pull up

released an application that allows third-party elepers to
embed mobile advertising into the popular socidlvoeking
site Facebook.

b. Zyb

This company wants to shape the future of mobilgato
networking by acting as the missing link betweelingnsocial
networks and the mobile phone. The company’s swiuti
enables users to store their mobile-phone contaetendar,
and pictures online. When using Zyb, the user gat®nline
interface and the ability to subscribe to auto-teslafrom
friends and import public calendars into the phofy feels
its service will resonate with consumers well beeait allows
them to store and categorize their network of fammkembers
and close friends under mobile numbers. To datdy Eags
signed deals with operators in five countries, tredservice is
available in five languages. Its primary focus iewnon
Europe, but it later plans to expand into Asia tredU.S

C. Refresh Mobile

This company’s Mippin service aims to deliver tlagebt
news, blogs, and other Web content in the perfechdt to
your phone, giving mobile-phone users the abilitydiscover
and share what they want. Its competitors includieviB,
Winksite, FeedM8, and Mofuse. The company plantatget
the U.S., Britain, South Africa, and India over thext 15
months.

d.  Qype

Qype is a local search service that allows peaplshare
views on everything from the most reliable plumtmethe best
restaurant. The site has more than 45,000 regisigsers in
Germany and is now expanding across Europe. Franch
British sites will be launched in December, withaBpand
Italy to follow in 2008. Plans are to add eventiegws and
access from mobile phones. Competitors include stevrde,
trustedplaces.co.uk, and welovelocal.com.

e. Loco

Loco is a mobile social network built on top an Asid
phone’s contact manager. The application identidiegone in
a user’s contact list as a “friend”. With the apption, users
can view and track where their friends are locatesihg
Google Maps and real-time geolocation.

their current location and find things around thdrat other
people think are interesting. If there's a paréeuliser that’s
uploaded a bunch of cool stuff, users can subsd¢dbigs or
her stuff. Arrows on the map change color the nuwpular
they get.

g. Yelp

Yelp is an application similar to Snap which is dzhon
Google Maps. Business owners can register
establishments on the map. Users can Browse orclsear
locate top businesses on the map. The applicatsanaows
users to leave reviews for the various locations.

h. Whrrl

Whrrl, is a location-based "social utility" that ass
recommendations from a user’s network of friendsuggest,
say, a nearby restaurant or fun thing to do. Thaieagion
was created by Seattle-based Pellago and is alzaliable
on other mobile devices, Whrrl's iPhone versiom&ned with
the opening of Apple’s App Store on July 11, 2008.

i. MECOMO AG

This company out of Munich has worked since its
foundation in 2000 on the sale of location-basestet such
as the implementation of mobile solutions. Theiimectivity
is LBS for business and private customers relatednédia
content.

j. Gateb

A firm out of Berlin offers commercial locationalné
navigation applications including the Falk City-@eiwhich is
a mix of an interactive streetmap, an event calershal a
route planner. The firm provides its partner Faikhvecontent
that can be easily and quickly accessed via a gpharte.

k. T-Info

The affiliate of T-Online has recently launchedeavrnLBS
for mobile and online customers. The route plarooeers 13
European countries and allows drivers and pedestadike to
get to their destination faster. Via an eventsrudde, users can
find nearby concerts, movies and restaurants. €hdces are
available on WAP cell phones and PDAs. Althoughrabe

their



Internet the services are free, they cost mobitrsuabout 50
cents for 30 minutes.

l. Viag Interkom

This company lets users access information on yezals,
gas stations or ATMs via SMS based on their locatio

m.  Intervista

For the integration of location-based informatiatjs
company (www.intervista-ag.de) developed their @envice
called dicos that can be used to track cell phones.

n. m3

persons with a similar taste in places and recondsi¢heir
favorites to the user. According to the “small netkvtheory”
such a system could easily recommend places evgnfae
away.

It is possible to link information with objects places. If a
user searches for information about a table in rad kof
“object-wikipedia” they will find something abouthe
designer of the table or the manufacturer. Somesus®gy
place a virtual vase on it or draw a digital gtaffiver it.

Users leave digital musical or voice messages wkere
they want. They decide the place, where to putsthends by
choosing the place on a digital map or by simplingdhere.
Users can decide what persons should hear the soQ@miy
the user? Your friends? All users of the system?

This service was developed within a project at the

University of Applied Sciences FH JOANNEUM in
Graz/Austria. They provide a flexible solution famobile
identification of places and objects. They offer:

* Sightseeing tours

* Tours of special interest

» Customer retention programs

» Outdoor games

» M-Commerce applications
0. Enkin

"Enkin" represents the future of LBS based on tlwodgke
Android platform. It is a new handheld navigatiooncept.
The application displays location-based content innique
way that bridges the gap between reality and dassip-like
representations. It combines GPS, orientation senséD
graphics, live video, several web services, anteehuser
interface into an intuitive and light navigationssym for
mobile devices.

p. GyPsii
GyPsii is a social networking platform headquadene
Amsterdam, the Netherland. Recently, it partnereith w

Historical sites are overlaid with all sort of lustal
information. An example would be the remains of astie
overlaid with the outline of the original castle.

In the future, letters could be delivered withony avritten
information on them. A stamp containing an ID-chvpuld
make it possible to debit the postage directly fittvn account
of the sender. Sender and addressee would be estord
digitally. If the sender changes his mind about léteer, he
can just call it back.

VIl.  TECHNOLOGICAL DEVELOPMENTS

In addition to the trends described above, a nundfer
technological developments will impact digital shgge and
the implementation of such solutions.

Predictions related to the fate of Bluetooth asoah of
home medium are contradictory. Some argue that this
medium, which has not really gotten of the ground| die
and be replaced by Wi-Ff. Others, however, note two clever
enhancements currently under development that “aflow
the ubiquitous — but slow — Bluetooth technologyhtndle

Shanghai Rannuo and China Unicom to launch its @ypsmuch larger amounts of data at much higher speefigperts

service during the 2008 Olympic Games in BeijingGhina,
GyPSii is encouraging its network users to send becation
information via mobile devices and integrate ibitihe digital
map. Other users (who are also content creatoes), tban
experience a seamless mobile lifestyle, connectivith
friends and communities, searching UGC and viewitaps
and directions to points of interest.

qg. Other future applications

at ABI Research indicate that work is ongoing oraliarnate
MAC PHY known as AMP that is a combination of Bloeth
and Wi-Fi. This software upgrade for devices egaipmwith
both Bluetooth and Wi-Fi chips will allow Bluetootto
“piggyback” on Wi-Fi for the transmission of lardiges. The
long term goal for the cellular market is to enaBleetooth to
work with ultra-wideband (UWB) as an integratedusialn,
for an even faster transfer of larger files. Thauld open the
possibility of the Bluetooth platform as a videonoectivity
solution. In this manner, classic Bluetooth can used to

Recently, a Website was launched on the Internat th manage voice applications, AMP Bluetooth for largeta

collects ideas from users on applications that ctotalke
advantage of the coming ubiquitous InterfieBome of the
more interesting contributions are listed below:

A user marks a place as one of his personal faagrifter
he has done this with several places, the systaettdeother
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volumes on an ad hoc basis and, “further down dlael,rhigh-
speed Bluetooth with UWB will offer huge data rates

As noted earlier, interactivity will be a key elembeof
future digital signage. This is because, interagctirith digital
signage networks, billboards and screens enablesuoters to
better connect with brands and provides them witticker



overall experience. “Interactivity drives  consumer
participation, loyalty, and adds exponential valtee digital
signage...contributing to what draws people to laik and
pay attention to, digital screensA primary example of such
interactivity is the growing interest in gaming thre part of
advertisers. Driving this interest is the realiaatithat — as
underscored in a recent survey by the Pew foundatid
young people in the United Statesninety-seven percent of
respondents play video gamé&diat is 99 percent of boys and
94 percent of girls regardless of race, ethnic grouincome
level. And, they play often — half of respondenasl Iplayed a
video game the previous day.

In the U.S., movie theater audiences can playaotare ad
games such as one sponsored by Volvo whereby jiiair
movements form human joysticks that control
elements on the big screen. The audience leansargbft to
steer an image of a car through an obstacle cdlr€ather
games such as those rerleased by a company call
MegaPhone can be controlled via cell phone. Players
games by making a regular phone call. Inputs ¢éodisplay
can be sent either by keypad or voice. The keypadoe used
much like a video game controller, and the volumé pitch
of the phone's microphone can also become inptlitergame.
Such games can support hundreds or even thousands
players limited only by the size of the screen #mel game
design. Games can be distributed over differenatlons —
even internationally.

Some of the most radical developments in User fextes
and controllers are also outgrowths of the gamimyistry and
most notably Nintendo’s Wii controller. Howevaftware is
now available that will allow an iPhone to behaikela Wii

controller. Moreover, new prototypes not only register the

movements of individuals to control software, bldoaare
capable of providing context-based information blase the
characteristics of the user (including their agex er race).
Looking further into the future, NAU — an interraal design
collective that aims to revolutionize how peopléemct with
computers — recently develop the Immersive Cocdidis
walk-in virtual-reality pod features a 360 degreispthy
screen and full surround sound and relies on metaecking
cameras to follow the movements of a user’'s aregs and
face. Beyond, gaming of course, its uses range providing
educational historical journeys to enhanced orgimepping in
3D environments™"

In addition to the interactivity of ad-based gamimgw
prototypes are also available that provide passiteractivity
via sensors and projectors that can not only reaticgpers
face and determine their demographic charactesjstiot can
also identify what products the customer may culyehe
holding or looking at.,With this information brands can
quickly and easily identify key competitors in theiarket
along with ways to create stronger product diffaiaton for
their target segment.Other external factors such as location,
time of year (or day) and weather can also be takém
consideration. The firm Brand Experience Lab claithat
such marketing can increase sales by up to 300%h Su
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context-based information also forms the basidhefdervices
offered by the so-called Shopping Buddy device lal& in

some grocery stores. The wireless touchscreenhatao the
handle of a shopping cart and delivers personalsesdices
and incentives to customers while they shop. Thécdeis

capable of discerning a shopper’s location in aesto ensure
that recommendations are relevent to the produbts
customer currently se&s.

t

Another technological development by IBM which vélso
assuredly affect digital signage in the future isyatem that
allows the projection of images on walls at anylean®y
putting this new technology in the corner of a rodine image
could be projected on all four walls of a room, in@xing the
effect. Naturally, the chief advantage of such stey is the

gamingfact that the projectors are much cheaper thanpthema

displays currently being used.

ed

VIIl. POTENTIAL LOCATIONS

Digital signage can essentially be placed in amadhat is
frequented by people and, in the case of digitallswya
vg)hereever crowds are appropriate. Digital signage
currently be found in locations ranging from shimgpmalls,
doctors’ offices, bus and train stations, subwayd a@rports to
corporate headquarters and college campuses. Digitaage
is also being deployed in gaming centers and dhildrplay
centers. And, hotels have begun experimenting witital
sighage in rooms to provide targeted informationd an
entertainment content to guests as a means dfimgtjreater
guest satisfaction. Although, traditionally, digisggnage is an
out-of-home mediumjnterest in the living room browser
market has also recently reemerged (from the daWebTV)
with the rapid growth of HD and extensive inter@spushing
Web content from the PC screen to the living roddso
driving growth is the development of widgets fariig room
Web applications. ,The availability of widgets f@opular
Web applications that can run on top of a browgseotber
Web services environments, such as AIR on Linugrboft,
or other embedded operating systems, will be onthefbig
trends emerging in the second half of 2008 and gydirio
2009.” Moreover, ABI Research predicts that evelhjuall
forms of consumer electronics will have their owarsion of
Web-enabled TV.

IX. OTHER APPLICATIONS

Wayfinding

Digital signage and LBS technologies can also lmieghto
assist in way-finding for individuals with disabiés — a fact
that has considerable relevence considering
demographic trends. Populations in the U.S. andbfguare
aging. The graying of society goes hand-in-handh wit
increased prevalence of disabilities including &isu
impairments. Studies estimate that in the U.S. 8202 the

current



number of older
impairments will increase by 70 percent. TrendEumope are
similar. Unfortunately, these visual impairments asften
accompanied by other impairments including heariogs,
sensate or cognitive losses that impact theirtsliti acquire
the needed skills for orientiation and mobility acan thus
severely limit them in their ability to travel ingendently.
Reduced mobility and resulting social isolation araong the
most  dibilitating consequences of these
impairments?

A growing number of technologies related to dig#iginage
are currently available to address these issuestlamby
improve the mobility of older individual with visba
impairments. These assistive technologies includailld
signs, talking signs, talking lights, RFID tagsadeeckoning
via gyroscopic systems or computer-readable pedesiatVi-
Fi positioning and digital sign systems incorpargtinfrared
(IR) machine vision for detecting and identifyingesially
designed tags. This latter system has been deratettio be
among the most effective for wayfinding. Using suah
system, visually-impaired users locate tags vihegia hand-
held device or an interactive badge. Tags are docat
strategically around a building to assist wayfinchda
information stored on the tags are managed rematielya
central database which also contains informatiotherspatial
layout of the building. Information is generallygs&d on real-
time (as a tag is approached) to users via a tessage that is
converted to audio form for the users to listef{*to.

By 2013, it is predicted that 70% of the GPS marvtidtbe
based on use in cell phones. Considering the pratibn of
such smart phones with in-built GPS and WPS pasitmp
systems, it is likely that technological solutiofts outdoor
wayfinding will also soon become available. In factarket
researchers RNCOS predicts that the market for BB&ucts
and applications will hit $75 billion by 201'8" Driving these
services is the fact that the graying of society also
accompanied by an increased acceptance level dbnoéogy
on the part of older generations. ,Whereas in 2601y 63%
of the Austrian population (in particular men andrgons
under 29 years of age) and merely a third of peopkr the
age of 60 years disposed of a mobile phone, noveadae
out of ten Austrians own a cellular phone. Espéciaithin in
the segment of people over 60 years of age, theuamaf
those using a mobile phone has more than douhbhee¢ 000,
with a significantly increasing annual growth raterecent
years. (Integral, 2007) Regarding Internet usendseare
comparable. New information- and
technologies receive great attention throughout gbeiety.
43% of total population attach great relevancehinternet,
while 34% of Austrians expect a further increase
importance of mobile communication technologi&s.”

Location-based Services

Through location-based services (LBS), people o#ract
with their communities. Users can access the speffers of
stores, restaurants and other businesses in ti@hity or
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individuals (>40 years) with visualalong their intended route, filtered and customizedtheir

characteristics or needs (e.g. language, age getap, The
services can include private citizens to evolve iat virtual
garage sale; even real estate can be offered émdtbuyers
based on their current position. Eyesores (grafiitiandoned
vehicles, dead animals, litter) or public nuisanfgstholes,
loose manholes, broken infrastructure) can be tegdo the
responsible authorities with the click of a buttand even

physicahccompanied by a geo-tagged digital image createdhé

handheld device. Tourism can also get a boost femth
applications as users use them to easily acceshistaical
background or significance of cultural or natunalemities that
they encounter and be guided to other similar padfiinterest
in the vicinity. Users can also obtain informatimnleave their
comments on a range of establishments includingeomas,
hotels, restaurants and shops.

Via LBS, authorized users can locate friends, chiid
people with special needs (such as dementia) uieg
mobile devices, even pets and misplaced item cainaoked
with the help of RFID microwave technology. Sucacking
possibilities also opens up a range of applicatietated to
sports and recreation such as the planning of jaggr biking
routes, calculation of average speeds or calotiesedl, etc.

Urban Planning

Some cities have already begun using such LBSrasams
of improving their planning processes. Cities IMélheim an
der Ruhr (Nord-Rhein-Westfalen) and Baltimore, USHer a
variety of information to citizens as kmz data tleain be
viewed in Google-Earth. Available information rasgiEom
tourist-related attractions, hotels, etc. to plagndocuments,
quality of sidewalks and bike paths as well as dataecently
granted permits and current and proposed capifaldwement
projects. When combined with ubiquitous Internetess or
digital signage, planning processes can be enhawitbda
great deal of interactivity e.g. through the adveftplace-
based forums, geo-tagged photos,€tc.

Intelligent Bus Stop prototype
Public transport Wi-Fi is gaining attention all ovthe

world because more people are using public tramgp@ring
to traffic jams, high cost of fuel, and increasedieonmental

communicationconsciousness) and public transport operatorsrgrgtto get

passengers onto their buses and trains by offenmge
amenities. A number of digital signage prototypesus on

inbus stops themselves as public spaces and aimsiray u

Internet connectivity and interactive Web 2.0 toas a
catalyst for boosting attention to and ridership public
transportation. These projects intend on creatingigue bus
stop, one that is connected to a larger commupicsiti
network. They feature displays that will not ongll twhen,
exactly, the next bus will arrive, but also offeffarmation
about the community in the vicinity of the stop.eTlhus stops



are, in a word, intelligent. The projects also pdevcitizens a
taste of the new era of the Internet — where caivigcwill
be ubiquitous and location-based tools will playigportant
role in our lives.

A significant portion of revenue from bus stops amdthe
buses themselves currently stems from advertisibigital
signage can augment the ability of public transgah firms
to increase revenues through targeted advertisimd) the
introduction of various location- and context-basedvices.

X.  CASE STUDY EXAMPLES

iBrusselsis a recently launched service that allows users t

experience their city in a new way. “Instead of ibgr
cityguide, on iBrussels you find the people andcesayou

love. Even better: you can add your own content take it

with you on your mobile phone.” As a service, iBels

focuses on touching citizens, local shops, govemmg

companies and visitors and aims at stimulatingebenomy
and enhancing community interaction. The Web-basedice

focuses on mobile Internet users and offers a nunabe
services that combine virtual and physical expegen
Services include:

* Mobile promotions — location-based coupons, based o

user profiles, opt-in model, DIY Websites for
businesses, loyalty cards, instant auctions

* Friend-finding, location-based social networks, POI

to four categories on their cell phone. Moreovesera can

comment on and rate the POls. The service offers:

and event searches — Interaction of local busisesse

organizations, governments
community-based sites

» Selling online — virtual shops, wish lists and egants,
virtual transactions cleared
establishments (combining online shopping withibeta

and people

The key characteristics of iBrussels are:
»  Works offline: permanent presence on users phone
» Automated update via web services
» Easy distribution
* Integration with social networks
*  Works on 80 percent of mobile phones
» User-driven content
e Local blogs

through

in bricks and mortar,

Qiro was conceived by Deutsche Telekom Laboratories in

Berlin. The service is centered on addressing thestipn of:
.,Now can we obtain information at the right timedaim the
right place?” It is a combined location-based comityu
platform for mobile users. According to their CE@w
companies worldwide have a similar level of knowia this
area. An example of one of their services is aaboltation
with the bike rental service of Deutsche Bahn. gsinJava-
enabled cell phone, users can see where the neaadkible
bicycle is. The platform offers over 800 000 poinfsnterest
(POls) across Germany including ATMs, movie thesgtbike
rentals, pharmacies and hotspots. 30 000 eventsdiaw been
registered with the service. Users can simultarigotisw up

9

Automated positioning — With the push of a button,
Qiro shows your position on a map

Friend finding — Qiro also knows where your friends
are (provided they want to be found) and lets yoovk
who is close to you. Instant Messaging allows you t
set up a spontaneous meeting

Information on the go — Is there a movie theatearne
here? Where can | find an ATM? | want to find ayCit
Bike. A glance at the map will help you find POlghk

as these and more. You can even obtain more dktaile
information such as the movie program.

Bookmarking — what is playing in your favorite mevi
theater? | like this restaurant. Bookmark your fieo
locations and these POls can easily be recalleénwh
you want to find them again.

Qiro Online — Manage all your information — your
friends, POls, etc. — online from your PC. Check ou
what is going on: parties, movie programs, etc.,
bookmark your POls before you leave home so you can
take them with you on your phone.

Chat — Instant message with your friends either ove
your computer or via your telephone so you can keep
tabs on what is going on.

Privacy — Don’t want to be found? Just click onigon

in the start menu and you are invisible. Want to be
found? Just click the icon again and you are wsibl
again.

Xl.  RECOMMENDATIONS

Examine mobile advertising and context-based
advertising as a means to improve effectivenestigifal
sighage

Introduce the centralized management of signagé&iia

Fi networks

Adopt standards where possible when implementing
signage solutions; move away from Windows and PC-
based solutions and towards screens with signage
solutions built in

Adopt non-traditional screens including integratiomo
street furniture and double-sided screens

Interactivity is key — increase focus on UGC and
interaction with consumers
Improve targeting based on location, context

(demographics), time of day, etc.

Use measurement to assess effectiveness of signage
solutions

Interface with mobile devices and use mobile devias

an extension to signage-based advertising

Integrate AMP Bluetooth solutions to support ladga
transfers to mobile devices e.g., mobile devices as
extension of signage (city guides)

Integrate games into signage solutions esp. whegpttag
younger demographics
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