N

N

(Semi-) Pervasive Gaming Educational and
Entertainment Facilities via Interactive Video-to-Video
Communication over the Internet, for Museum Exhibits

Ioannis P. Chochliouros, Rod Mccall, Andrei Popleteev, Tigran Avanesov,
Tomas Kamarauskas, Anastasia S. Spiliopoulou, Evangelos Sfakianakis,

Evangelia Georgiadou, Nikoletta Liakostavrou, Ioannis Kampourakis, et al.

» To cite this version:

Ioannis P. Chochliouros, Rod Mccall, Andrei Popleteev, Tigran Avanesov, Tomas Kamarauskas, et
al.. (Semi-) Pervasive Gaming Educational and Entertainment Facilities via Interactive Video-to-Video
Communication over the Internet, for Museum Exhibits. 9th Artificial Intelligence Applications and
Innovations (AIAI), Sep 2013, Paphos, Greece. pp.474-485, 10.1007/978-3-642-41142-7 48 . hal-
01459681

HAL Id: hal-01459681
https://inria.hal.science/hal-01459681
Submitted on 7 Feb 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://inria.hal.science/hal-01459681
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

(Semi-) Pervasive Gaming Educational and Entertamim
Facilities via Interactive Video-to-Video Communtican
over the Internet, for Museum Exhibits

loannis P. ChochliourésRod McCalf, Andrei Popleteey
Tigran Avaneso¥ Tomas KamarauskasAnastasia S. Spiliopouléu
Evangelos SfakianakisEvangelia GeorgiadéduNikoletta Liakostavrot
loannis Kampourakfsand loannis Stephanakis

1 Research Programs Section,
Hellenic Telecommunications Organization (OTE) S.A.
99 Kifissias Avenue, GR-151 24, Athens, Greece
{ichochliouros, esfak, egeorgiadou}@etsarch.gr

23nT, University of Luxembourg,
4, Rue Alphonse Weicker, L-2721 Luxembourg, Luxenmigou
{Roderick.McCall, Andrei.Popleteev, Tagr.Avanesov, Tomas.Kamarauskas}@uni.lu

3 Hellenic Telecommunications Organization (OTE) S.A.
99 Kifissias Avenue, GR-151 24, Athens, Greece
{aspiliopoul, nliak, gkabourakis, steph@ote.gr

Abstract. Based upon the core concept of the LiveCity Projecfatus on the
specific City Cultural Experiences v2v Pilotlesigned to allow for visitors at
two defined locations to interact with one anotimea joint experience and to
get educational/entertainment benefits, originatifigctly from the museum
content delivery. We discuss a set of semi-pereagiames (the so-called
“Twin Cities” games) which are designed to bring people togethezmotely
twinned locations through the use of video-to-videmmunication and multi-
touch interaction. We also present an early classibn of video-to-video
(v2v) interaction games that is designed to infaesigners about the potential
of such technologies. We classify them as: usimdpwifor awareness and
communication, interacting with video and videaagame.

Keywords: Content management system (CMS), Internet, ganidicat
“mixed” reality game, pervasive game, video-to-adg2v) communication.

1 Introduction

Information and communication technologies (ICTah @nable learning and educa-
tional activities and help people gain new skilistihe modern digital-based econo-
mies and societies [1]. Among the core priorities haximizing the social and eco-
nomic potential of ICT [2] should be the proper depment & the dispersioras
widely as possibleof a variety of modern infrastructures and/orresponding facili-



ties, composing the so calle&uture Internet” (FI) [3]. Thus, the future economy

will be a network-based knowledge economy, with lthiernet being at its center.

This option will be critical to support growth amsvestments as well as to ensure
citizens can access the content and services they, wccasionally via new modes
and novel educational or communication means.

The aim of theliveCity (“Live Video-to-Video Supporting Interactive Citgfta-
structure”) Projectis to empower the citizens of a city to interaghveach other in a
more productive, efficient and socially useful wlay using high quality video-to-
video (v2v) over the Internet. Video-to-video cam bsed for a variety of selected
activities such as to save patients’ lives, impraity administration, reduce fuel
costs, reduce carbon footprint, enhance educatidnimprove city experiences for
tourists and cultural consumers. To realize itscijgetargets, LiveCity proposes
certain well defined scenarios/use-cases and themlizes,during its life-time cor-
responding pilot actions with the involvement of ltiple users. According to the
original LiveCity context and conformant to the sifie description of its WP4‘City
Cultural & Educational Experiences v2v Pilgt"two specific scenarios will be de-
veloped and the inclusion of live (interactive) v@mmunication for use in schools
and museums will be examinegspectivelyln particular, one of the two essential
scenarios is the Museum Exhibit which proposes the establishment a cultural-
oriented scenario and it is designed to allow tisitors at two defined locations to
interact with one another in a “joint experienctie related “locations” are the city of
Athens (with the participation-involvement &fTE’s Telecommunications Museum
and the city of Luxembourg (with the participatiomblvement of thePost & Tele-
coms (P&T) Museujn LiveCity also aims to “promote” awareness of leaity to
visitors at both locations. The final design wileulive interactive v2v as the “basis”
for the interaction along with a multi-touch tatded perhaps an external display,
operated at both museums. Via this modern kindppfieation, “games” that are to
be deployed will allow people playing together éalrtime, solving a number of puz-
zles and clues about related topics as well as gtiagna variety of educational as-
pects for various potential categories of usersiseum visitors (i.e.: pupils, students,
teachers, educators and the public). Focusing apadnteractive v2v communication
directly to the public via the LiveCity Project,iche a decisive option for the promo-
tion of OTE’'s Telecommunications Museurullections to the Hellenic and/or the
European public and for the proper and wider digsation of its programs and/or
other related (educational, informative, etc.)iatives, towards supporting the effort
for a more efficient digital cultural and scientifinclusion of local and virtual citi-
zens; this is particularly important for LiveCitg ¢his museum also intends to apply
the corresponding facilities to educationally-otézh activities in cooperation with
two schools of the Municipality of Vrilissia in Agims, also participating to the Live-
City scope. Moreover, similar beneficiary optiotansl for theP&T Museumin the
city of Luxembourg. The proposed activities and reklated methodologies will also
make all involved people learning more effectivahd will support the acquisition of
new skills, via the usage of v2v facilities, onpute” multimedia-based environment.
This will help the effort for ensuring the effeaiwse and exploitation of cultural
resources by developing technologies and for mattiegn widely available, usable
and re-usable regardless of their form, locatiometsphere, etc. In the scope of
LiveCity-based activities, it should be expectedtthither visitors of the involved



museums or other potential users of the proposeavative solutions may be able to
have benefits, directly from the museum contenivdg}. This will also help to “dis-
perse” cultural and scientific-technological knodde in a broader multi-media-
based environment and will “trigger” or “challengaéw options for enhancing quali-
ty of experience (QoE) for the end-users.

2 Background

Modern Internet-based facilities have radically iified the way people can com-
municate, amuse or even make business (in a varfetgctors [4]) and this has be-
come obvious in a variety of v2v platforms suppaytsuch aspects. Digital distribu-
tion of cultural and creative content can enableteat providers to reach new and
larger audiences while this also permits usersijoyenew experiences. According to
the actual EU policy [5], Europe needs to “pushaatievith the creation, production
and distribution (on all platforms) of digital cemt. Yet to date there is little bringing
together of museums, cultural venues or twinneésciby using recent technologies.
Within the scope of the LiveCity Project we havermoted the realization of a way of
interactive v2v communication between citizens fe# “twinned museum” sites,
intending to support exchange of information anéxgeriences; museums can reside
in different cities as well as in different Europesountries. This innovative manner
of communication also focuses upon specific cultaral educational aspects with the
aim of further enhancing interactivity between pditentially involved users. The
challenge becomes greater as, apart from museutigr organizations such as
schools, educational institutes or municipal autles can also “join” the effort at
later stages. In order to allow for the exhibitbt® used after LiveCity has ended at
other locations, a content management system (G§Bging developed which will
allow other venues or cities to “add” their own temt to the standard deployed
games. We have chosen to “base” the game on therlyimd) definition of “mixed”
reality ([6], [7]) which states that“anixed reality is one where multiple devices allow
views and interactions within a given contexthis is in contrast to the mixed reality
continuum [8] which consists of two opposing “pdlagal environments and virtual
environments with augmented reality and augmentgdality exisiting in between.
Drawing on the first definition, a “game” could st of mobile devices, fixed
screens and tablet computers. Based on this agpmadave developed a platform
which embraces displays, multi-touch tables anoinaithe addition of tablet devices.
Given the emphasis on supporting collaboration betwtwo remote locations the
game is known asTwin Cities'.

The inspiration for our work comes from two prevsdeC-funded projects, that is:
IPerGt which developed the “epidemic menace game” i&@€ity? which developed

1 IPerG (Integrated Project on Pervasive Gamjngas an EU-funded project (FP6 - 004457)
which started on 01.09.2004 and came to an end@®@22008. Its ainhas been the creation
of entirely new game experiences, which are tigimbgrwoven with our everyday lives
through the objects, devices and people that sndas and the places we inhabit. The ap-
proach has been through the exploration of segralvcase games which come under the



the mixed reality tent to allow improved particijpat in the urban redesign process.
In thelPerG case, a control room consisting of multiple sceagas used where play-
ers there could controbr provide advice to players outside using mobile devices. |
our system, there are two connected “control” roavhgre visitors at each museum
can play together a set of common games. FromiR@#&y scope we embraced the
idea of using an interactive table-top and videspldiy of a remote location and
scouting. In thdPCity example, people move objects around on the irtigeatable
and simultaneously these moves are representdtedarge screen.

3 Pervasive Gaming Examples in the LiveCity Cone

Pervasive games focus on a game play that is emadeiddour physical world. Ele-
ments of the physical world are inherent partshef game. Their characteristics and
states are sensed and can influence the courskeofidme. Moreover, pervasive
games allow for a game that can be potentially ss=ut at any time and from any
location. Many of these games rely on mobile and/geve computing technology,
such as cellular phones and location sensors ang fon location-based aspects. The
“Twin Cities” game is semi-pervasive in the sense that it esténd of three facets
of pervasive gaming ([9], [10]), namely social aechporal expansion. For example,
unlike traditional computer of board games, tihwin Cities” lets anyone take part,
thus making it a socially expanded game. Indeedlptily restriction on who can play
relates to how many people can physically stanahaahe table, coupled with any
legal considerations (e.g., legal age of consens®such systems). Additionally, the
public location of the game means that others eanasid even partially participate in
the experience. Due to the “shared nature” of stpeeence (which is to be outlined
in the following parts) this lets people assume ynames [11], including: (iPlayer.
someone who influences the game, e.g. someone induilg takes part by using the
table; (ii) Spectator someone who is aware of the game and can infuénde.g.
standing around but not directly playing the gan(i&); Bystander Someone who is
unaware of ongoing game, and has no ability toiqpate. (These could be other
museum visitors who walk around the area but dgagtattention to the game).

In addition to the spatial expansidiwin Cities” also explores the use of temporal
expansion in the context that while individual gancan be played, they may take as
long as the players wish or indeed be merged irstet ®f games in which the players
collaborate or compete over a period of timeghich again is undefinedAt the time
of writing the present paper, we are exploring lovet players save their scores and
retain them for future use. This would allow themréturn to the venues many times

description of “pervasive games’a-radically new game form that extends gaming experi
ences out into the physical worlthttp://iperg.sics.se/index.php.

2 |PCity (FP-2004-1ST-4-27571) was an IP EU-funded Sixtanf@work program ointerac-
tion and Presence in Urban Environmerits research aim was to investigate analyticdl an
technological approaches to presence in real diféngs. Analytically, this includes extend-
ing the approaches to presence accounting for #éingcipative and social constitution of
presence, the multiplicity and distribution of etseim time and space. More information can
be found athttp://www.ipcity.eu/




and play against other potential users. We intergikplore the concept of “gamifica-
tion” [12] where elements such as leader-boardsadiges can be used to confer sta-
tus on people and to encourage them to “remainhiwithe game. Presence”is a
critical component of the experience within tiavin Cities” context, intending to
allow people from different cultures to get togetiia a “game-like” environment. In
our scope we can consider two main forms of pres§ii]:

= Social presencerhe feeling of being with another person.

= Physical presencethe feeling of being at another place.

The “Twin Cities” framework targets the concept of social preserveravthe video
feed is designed to make people feel like theytagether [14]. In particular, the
emphasis is on improving communication throughubke of tangible user interfaces
such as the multi-touch table. Prior work in IRCity context has identified that a
shared table approach can be used to foster cornatiom between different people
and this encourages negotiation & discussion abelelvant topics. Our approach
extends this perspective to video communicationtanrémote locations.

3.1 Game Design

This section provides an overview of the selecteohg designs. Since both involved
“parties” are Telecommunications/Post Museurfis Athens and Luxembourg) it
would be desirable [15] to combine the followingyKactors: (i) Take advantage of
live v2v infrastructurewhere it is possibleto enhance the experience of the games
within the participating museums; (ii) consider gmdmote awareness of the other
museum'’s exhibits-collections, and; (iii) providengral information about telecom-
munications and/or related technical facilitiesohder to perform an effective design
and thus to ensure wider applicability-adoptabitifythe games, the latter have been
designed in a way to bea$ simple as possiBleegarding their perceptive concept
without necessitating any specific technical -drest prior knowledge by the intend-
ed users-visitors of the museums. The related @inper game, has been selected so
that to be explicitly relevant to a collection ofhébits and/or to an event-activity
promoted by the museum(s). Furthermore, a crificarity of the full game design
process was to improve cultural and educationarawtivity between users residing
in different locations (i.e., cities or countries),parallel with the inclusion of multi-
player setting so that to have, occasionally, mzanyicipating users.

Designing the games ([16], [17]) should also takdar consideration the factors
discussed as follows: 1) For both involved museuvashave considered the next
classification regarding visitors) School groups (i.e.: ages 5-15) cover 90% of visi-
tors (£hool groups usually consist of teams of 20-35esttg} b) Individual children
(i.e.: ages 5-10) cover 5%, am);Adults (i.e.: ages 35-45) cover the remaining 5% o
the visitors’ population. 2) Some of the games #&hooainly address adults in order
to “attract” this age group; in this conted) There should be a co-operation mode
between the visitors of the two museurb};A game should be playable in both
groups and by individualg;)) A game should encourage movement and discovery of
the related museum’s collections. Among the piisithat have influenced the game
design process was the inclusion of “multi-playarolvement, although this also
depends on other factors like the frequency oftsjisainy specific events that can



attract more people in certain time-slots, etcolder to overcome this restriction, it

would be ideal if the game(s) could be consideetbperational” even in case of the

absence of (remote) players ([18], [19]). This dimimplicates that it should be pos-

sible, for a museum’s visitor to “access” a gamiedpat a certain level of progress or
to access a new one. The LiveCity platform suppart®v-based game concept to
fulfill this feature, together with the one of thdistant presence”. In addition, appro-

priate equipment (such as cameras) is to be sét-tipe participating museums to

extend the proximity area of the multi-touch tabest are to be used for the games.
The following sections discuss the selected gars@ds.

3.1.1 Game Conceptualization

As noted earlier, our work is predominantly focusedproviding a degree of social
presence between game players, our objective Heingse multi-touch interaction

and a live video feed between the two locations: i@itial game designs focus on
supporting social presence from three main gamigulg®rspectives where video is
used in different ways to encourage play, discussiod cross-cultural awareness.
These are outlined in Table 1 below, with the teyel “using video for awareness
and communication” being the most basic throughd®&d as the Game”, where the
objective is to make the video component the ghdirief description based on each
game is provided in the following section; a mdrerbugh description and additional
rationale for the concepts used in some of the garar be found in [19].

Table 1.Use of live video-to-video feeds in games

Level | Example Games
Using video for awareness apdosaic, memory and putting things in the right
communication order and quiz and build it together
Interacting with video Embedded video in mosaiceiemory games
Video as the game TV show with live video mixedh\@MS content

— create a live broadcast

Using Video for Awareness and Communication

These games use video to encourage discuabiomtthe content on each multi-touch
table. Rather than the video being the drivingdaa the game, video is used pas-
sively where players at each location can see aadthe players at the other location
while they take part either in local game (one rmusenly) or multi-player game

(two museums playing together). This style of gagta was conceived as a way to
break down the usual “cultural divide” between méd locations such as towns or
museums where the actual inhabitants or visitorsnofever meet one another and
instead it is on the officials or designated peopl® get a chance to meet. The ap-
proach is also designed to be relatively free famnthe sense that while the games
should encourage discussion about the contenttatrboseums the visitors are in fact
totally free to talk about whatever they wish asréhare no content, time or partici-
pant restrictions. To a limited extent this allofes a semi-pervasive experience as



both players and spectators can take part. Inageseithe games are ongoing, spectators
are free to interact as they wish, perhaps justinvgato people or even talking to
people at the remote locations. This, in turn, siagpe players’ behavior.

A
Fig.1. Mosaic/Jigsaw game example

For this game type content from each museum isedlae a jigsaw or mosaic
which is then put into the wrong order (see FigRlpyers of the games are then
asked to put re-assemble the contents to createotfiect image. A more complex
version of mosaic based on the “Interacting witdas” level is outlined later.

While mosaic/jigsaw mainly concentrate on visuaiteat play, i.e. they are about
reassembling an image the “putting things in tgatrorder” concept operates on both
this and the conceptual level. Alternatively, contean be placed in the right order
based on conceptual details. For example, at theegual level in a telecoms muse-
um, people could be asked to construct a telecatvgonk across Europe by connect-
ing the correct components such as cables, switthe$ele-houses in the right order.
Alternative approaches to this include placing glsiim historical order (see Fig.2).
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Fig.2. Put-in-order game with telephone devices

The classic memory game is familiar to many pe@pid is often played with a
deck of cards where people turn over two cardsifititey match they keep them
facing up. The game is played until all cards hagen matched in pairs. This ap-
proach is used within our system but with tileghetile consisting of a piece of rele-
vant content for example telephones or stampsK&e8). The memory game can be
played either on a visual basis or again on a quoeé one, where people are asked
to memorize related concepts when turning overscard



Quizzes are another popular format and are agaleadpwith LiveCity, in the ex-
ample (see Fig.4) (know as “Whose phone is it?gyets are asked to match the
phone with the right person. In this case, multifo is used to drag the images
around. While players may be able to guess sontleecdnswers for this, other quiz-
zes' players may also need to spend time findingabout contents in the museum.
Additionally, this approach encourages the excharfgaformation between the two
museums as players could be quizzed on contetiteirother museum. This would
necessitate that players find out and discuss nbtdgether.

Fig.3. Memory game example: stamps Fig.4. The quiz game concept

The building together game starts by showing tlaygas an image of an object
(e.g.: a museum exhibit, art piece, building, omsthing else), which is then split
into several parts whicln turn, are randomly rotated, resized and mixed. Theobje
tive is to “build” the original object from its patr On the first floor of th®©TE's
Museumin Athens there is a wall-to-wall poster of Alexi@n Graham Bell, which
consists of dozens of the Museum’s exhibits anddcbe easily used for the purposes
of this specific gameag shown irFig.5). Multi-touch interaction enables an arbiyrar
number of players to collaborate in the game. ®@ollation with the remote players
will be facilitated by the live v2v link between me sites. Multi-touch interaction
enables an arbitrary number of players to collaieoirmthe game. Collaboration with
the remote players will be facilitated by the lix2v link between game sites.

-
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Fig.5. TheAlexander Graham Betbuild together” game concept

The previous games use the multi-touch table adeo/feed from a static location
in the museum which could result in people beingwir away from the museum



content. This problem is not unique to our propagaches and has also been noted in
[20] where authors suggest that care should bentak@ntegrate “more closely” real
world elements with game content. Therefore, ireottd encourage greater explora-
tion of the museum itself, they could be combinéthwwnobile devices so that people
must search for information within the museum aidtta video or picture in order to
complete the game.

Interacting with Video

The majority of the games described in the preveretion can also use live video as
content. Under this scenario the live video feedobges embedded to form all -or
part- of that particular game. This approach mehas players have to physically
collaborate on both sides bigr example remaining still in order for players at the
other location so that they can correctly reasserttid mosaic. However, as video is
relatively uncontrollable they may adopt other tetgées such as using particular
movements in order to play a game. These typeswfeg have the potential to in-
crease the level of embodied interaction amongegutayhich we hope will, in turn,
raise their sense of involvement, engagement atidlqoresence.

In the mosaic game, players at each location ceedda live video feed of people
from the other location; the video feed is thenkleroup incorrectly across the mosaic
tiles. Under this scenario the players would befrooted with the choice of remain-
ing still at each location -or if they are part&dy competitive- perhaps moving
around in order to confuse the people at the dteation. Such an approach would
allow for the exploration of collaborative versus-aperative forms of embodied
interaction within such games. Related to this gerioncept is the memory game
with a live video feed; under this scenario onenoire of the tiles could contain live
video from each location which players then haventtich. In this setting one tile
could represent one feed, or a feed could be s@e@ds many tiles.

Video as the Game

This concepuses the video feexs theobjectiveof the game. The objective of the TV
broadcast game is to create an engaging gamifieseamu browsing experience
which encourages visitors to browse more attentjuvdiscover important, interesting
or unusual exhibits selected by the exhibition tang learn about them and share
that knowledge via the live video stream with sét at the other museum. This ap-
proach utilizes the v2v platform, multi-touch tatded mobile devices. The game
functions in the following way: The visitors of tltennected museums can browse
through the images of the other museums’ exhihjtaging multi-touch tables. If the
visitors of the Museum A (Team A) want to learn mabout a particular exhibit they
click a “Show it” button. The multi-touch table #iie Museum B displays a message
that someone from the Museum A wants to see thicplar object. The objective of
the Museum B visitors (Team B) is to locate andsent the object via live video
stream by using provided mobile devices with thengapplication. Once the chal-
lenge is accepted the game starts. First, TeamsBchcate the object and take the
picture of it by using the mobile application. Thieture is instantly displayed in the
Museum A and its team confirms that the correcilikis photographed. Then Team
B has up to 5 minutes to learn as much as posalieit the object and prepare to
present it. Meanwhile, Team A is shown a presemativideo or audio guide based



presentation about the same object, they can mditlamal information and see more
images of the particular object. When Team B islygar when 5 minute time limit is
reached), they start the “broadcast” and have up toinutes to present the object
through live video. The provided mobile camera-dedlevices -such as tablets- are
used to capture the video, by using the game aijdic When 2 minutes run out the
video is stopped, or can be done manually, if get mentioned everything they
wanted. While the presentation is running, peopleMuseum A see a live video
stream and the list of facts about the object enntlulti-touch table. If the broadcast-
ing team mentions a certain fact or feature, tleavers have to tap on the button to
confirm that the fact was mentioned correctly. Otiee broadcast is over, the teams
can swap and the presenter can request to présenbject from the other museum
too. The points are calculated for the least amot@itime taken to locate the exhibit,
and prepare for the presentation. Facts about xhéie can have different point
weight depending on their complexity (e.g. a plas@res 1 point for mentioning that
the object is a “light bulb and 5 points for mentitg “Thomas Edison”). Every par-
ticipating museum can create or accept the chafemgd the roles can be switched
instantly once the running activity is finished.

Content Management

In order to let other twinned locations create Emexperiences, a content manage-
ment system has been developed which lets otheregemse their content within the
game templates.

4 Conclusion

In this paper we have presented a number of garhehwse video in different ways

to promote cross-cultural awareness at twinnedtilmes. Our work was based on the
view that video-to-video is largely underutilizedthin the domain of game playing

yet when combined with multi-touch and related ferofi intuitive interaction it has a

great potential to provide rich experiences. Weehaxpanded upon this by providing
three different levels of game which use video-tbew communication in different

ways. This classification should provide a usefsib upon which future work can be
based. Furthermore, the designs and classificaiimfisate that at a generic level
video to video interaction offers a potential topimove interaction between people
and in particular within the proposed cultural ets.
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