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ABSTRACT

Mixed vzality technology and ubiquitous computing allow
the user-centred design to provide an adaptable and
persomal content at any fime and in any context. In this
paper, wo presenl a method o develop Multiplayer
Ubiquitrs  Cames (MUGYL Owe appreach is vsing @
natralive mechanizm commelaled 0 a uzer’s maodel, which
stinmlates the wser's physical mileraetiom with he real world
and his social intermedon with other wsers. We reline the
infarmation of user's model in three classes: user by himscll,
usar as @ playver and wser as an avarar. User's social
characteristics and perscuality traits are featured in the
game Dy nusing the hig-five-factors model A decision
process proposes quests o the player according 1o his
profile and a narration scheme.
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1. INTRODUCTION

An increasing complexity of relationships hetareen the real
world and the virtual world is anising in next ceneration
mames |4, For cxample, theve have already been several
attempts tg wse real-time avents {sports, variety shows, anmd
cvin political cvents) broadease toough media sach as
rudic: and TY as the hackgoound of a game plaved on an
interactive TY sct. Tt @5 also well known that Massively
Muliplaver Online Games (MMOGs, such as Wordd of
Farcrafi, Blizzard, 2004) have complex ceomumic sysloms
and that some of the virwal goods produced can he sold on
the real macket, which has a dircel impacl on the real
economy [3].

All of these games develop now types of user Lnteractions
with the game system. Tn the near future, this type of
interaction  will mot he limited to  ITuman-Compucer
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Interuction (HCL), but will be expanded to the real world
thremgh Real-world CGuming-system Interaction (RGT). This
I3 the new trequircment lor the design of Multiplayer
Ubiquitons  Game  (MUGY  MUG syslem  includes
migractions between the real world and the virlual wowld
with the user being present in both weorlds, wnd 1L may have
at Teast one of the following, properties:

*  Troactive: the pame interacls with the player’s itk
at uncontrolled times. for example, through email and
Phami.

+  Rocial: the pame leads to social inleractions
betwien the players,

+  LUllnguilows: the game interacts with the player at
non dedivated Toeations through non dedivated objecls or
comeopls ol real lite.

+  Mohile: the pameplay relies on the plaver’s
physicel mobiliny,

The essenee of o gameplay s to be desighed according 1o
the point of view of a potemtial user [13], Thix wser is
implicitly or cxplicidy coded in the game, All gaowes, and,
mare generally, all enteriamment applications include a
model of the wser. In single player games, it starts from a
rough classificaion of the target plavers and a limited
metnary of players avtions duringe the game, In muhiplayer
games the model containg oyl attributes and behaviours,
In muldplayer ubiquitoons games, the model muost be
cogmitive, social and related o flie history and 10 the canTent
situation of the player in bath fhe virtal and real worlds. A
MLIG system must be flexible and adaptable io be able 1o
respond to these complex aud uncertain relatioms betwen
the real warld and the. game world, and between the player
andl the real world,

In our previouws studics [14, 13] we analyeed snd classifed
mixed reality applications and the complex relutionships
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thoy erenle betweeen the real and virmal worlds. Tn [16] we
proposed 8 reactive Tramewor including three gypes of user
model and related narration schewnes. In this paper, n
seelion Lwo we [irsl analyze the feedback loops ol 2 wier-
oriented ML swvstom. I the thitd and Furh seetions w
present the stocture of the vser's modal and the social
madel based on the Big-five theery. In the fifth section, we
elaborate the narraon model and 15 adaptive relations with
Lhe wser's model. The last seeton ineludes wn i1 estrion of
these voneopts using 3 simple exanple.

2. STRUCTURE OF MUG SYSTEM: FEEDEBACK LOOPS
Comeerned by this siady, the Real World (BW5 s e wser's
physical environment when he 5 mvolved m the dedicaled
gpplications. 11 wonlging all the contextual  nfommation
needed iy mierprel the meaning of the virteal world within
Lhes wsex™s physical und soeial conlexl

A virmal world (VW) is an imaginary space composed ol
virtual ohjecis poverned by simulated plivsical laws, where
the user is represented and where he experiments with the
sense of immersion and presence. We define two types of
virtnal obpects: :

- An Image Virmal Object (IVO) is the image of a roal
object. It may also include scine estimates of real world
varighles. For examplc, a user can be identified as a curser,
a et or a characier in the virlual space.

Eeal World }

- A Purcly Virlual Objeel {PY0) is an object that has no
match in the RW. For cxumple, Won Player Character
(NP, itemy wnd Tocations exist only [n the game.

In our context, the notion "mixed reahlty™ has the lollowing
meaning: ihe real obgects and viral objects can co-exist
aml mteriact in the gaming environment, Some real elemnenls
of the BW can take part in shaping the gaming experience,
and the pame cbjects of the ¥W coudd also bring new
meanings to the real abjects and mlluence the RW state, An
experimental exanple is Human Paeman 6] s a0 ooldoor
mixed reality role-playing game. In this gamo, e RW
inclndes  two  plavers, their physical movomenls, the
cookie's inpredients (physical real boxes) and  thoir
locations, and the geopraphical characteriztics of the
omdeoor area, which are all Explicitly represeniod  Real
Ohjects (CROs) in the systam. The VW 1z contiposed ol the
plavers’ representations as "pacman”, "pghost” and "helper®
plus therr siviual loeatioms (1Y0s), und o Bmessy YW map
(PVOs).

The reliatiom bedwedn the RW and VW can be vodersteod as
a reaclive gystem. The BW anformoation 1= collected and
identified by a RW model in the system, which includes a
uset's mode] with user's daa divectly from the yser, and also
represents data from other BW phenomenon such as fhe
weather, the location of the user’s car ot the resulls of
tootball championship, Figure 1 shows three main feedback
lewipa o 2 MUCT system integrated with three models: By
model, Player model and V% model,
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"The main game loop i3 represented by the following
siguenes ol enlitios:

[.9: Tnpaps trom the player and the BW
2,3,10,14,11.12: Updating the BW and VW inodel

13,157,761 7 Output and the comesponding interactions
from the game to the RW

The short werm feedbaek loop selects a sel of quests b ound

recommiends them Lo the player, who chooses ome of fhem,

The seleclion ol the polentivl gquests M ois based on the
wittr’s medel and the comespomding melivalion schome,
This 1% veprosenied by the dolied line sequence of entities
{1 10 8.

The long term feedback loop retlects the adaptive namre
of the nser’s model: According to the quest selected by
the user, fhe model is dvnamically adapted to reflect the
user's curremt motivations. This is represented by the
sequence of entities 1, 10, 14, 15, 7, 8.

3. PREVIOUS STUDIES ON THE PLAYER MODEL
A ymer mode] reprosenty the st of ntormation needed to
prodicl some wsers' behaviours under 4 sel ol possible

stimulatioms. The wser model conlains some cvalualions of

the physical siwation, and also seme psvchological aned
social paramsiers deduced from existing cognitive and
sociological models. On the basis of the ager model, o
syglen can provide the wser wilth services or inlimnaion
fitting the user's specific need. It can alio form the
compatible mieraction and adaptive fnerface w the wer's
speciiic comesl.

In digrital mame research, the idey o g playver mode] camg
[rom Lhe analysis ol player behavigurs in hassively
Muliplayer Omline Role-Playing Ciames {(MMORPOs)
Players with similar motivalioms can be grouped nw the
warne "Player iypes” 1] aehicvers, eaplorers, socializerns
and killers. 3arile has improved his original imodel with a
throc-axis represendation able o wke into secount the
cvolution ol the "player™ type”, according Lo the situafion
ol the player in a narration scheme [2]. Following Burdle's
categorized mmethod, many reseacchers have pul forward
new plaver categories, by obtainiog values [lrom adier-
pame player surveys or observations of in-game player-
activities logs in ocder to identify player Lypes or wo
pradicy player modvateons in the garoe [8, 12, 20, 21].

Llser's ouleamame mlonmation has been considered
cducational gumes or lesping svstems. Ao intelligent
tutar conld benetit from the user's model to adjust its
instruction and to decide the tvpe of content for dilTeren,
leamers. [3] suggesrs a player model in a compuie-bused
cducational mitering system. The player mode! includes a
mac level such as gender and copnitive style and a
migr level which contains in-gamne plaver-behaviour data
sich ws response time and errars. [F] proposes a

4
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proluibilistic roodel that takes the envirommental varighles
of the interaction, the user's crmotionu stute, personality
trais and bodily expressions o aceounl in order to
sencrate  the  hest  interventions  during  fhe wser's
interactlon with educational games. in |[1%], the user
model is considerably sercolypod rom g osocial and
individual pomnl of wview. A three-level user model is
doseribed: "user modeling, whick fncludes o profile of an
tcndifiad nrer;  wser  clwstering,  which iy bewed o
similavifier Detween wser profffes and formivg o user
efuster wsing some form of cwomated fechalpue; ond
cammnunity modeliing, which ncludes a profile abone the
sewitod grovp as a whole, wot of the sum or the average of
iy individual member's profiles”. These three levels of
knowledge e be wsed simultaneously in muli-user
application to coniral soclal and individual jolluenee of
the content,

IMowever, in MMMOCG's  design,  wsers  nut-game
informaticn or his personality trails wre low processed in
the systein. Eesearch focnzing on the relationship between
the personalifty of the player and his choieos or
porfirmances in MMOGs is limited. As we can see, the
useTs aclivily space embadded with computing and
inlimmalion syslems becomes ubiquitous and  proactive.
Our point ol view 14 w consider the mteraction between
the real and the virtual world W g mixed realily mode, and
the possible user acions in both universes. In this mada,
the player muy change belween types over fime and he
may al#o be infloenced by the resl world, Therefore the
wser charaeleriste mlormation outside of the game like
gender, age or personality. . will ina vory great degree
influence his decisions or his behaviewrs hoth in the game
and in the real covironmend. [19] wies Social Copnitive
Theory and Action Theory 1o analyse wosei of hehaviour
indicators (personal, social or contral) (o divide and refine
Bartle's four motivation types of plaver. However, they
are difficult to operationalize for the design of MUG
SVSIEN,

In the classical classilicalions o Twmean  personality,
koown as the Big-five theory or the Five-Factor Model
{FIA), [17] wses [ve ditemsions w deseribe wnd identity

" human  psycholozy: the MNeed [or stabiliy §N), The

Extraversion (L}, The  Originalily {03, The
Accommodation  (AY  and  The Consolidalion  (C),
According Lo ‘Table 1, a human's posonality is defined
through fve nommal distributens of scores of these
dimensions. A tough approximation uses threg levels on
cach  dimension, For example a personality can he
spectfied by a pattern such as N—, £ =, 7+, 4—,C+ . This
model has been discussed and improved. Vrom owr point
of view, the main interest is its operation ability: it has
been used in several fields, for example for personnel's
profession selection. The personality profile is determined
using a survey hased on a questioonaire.



Table |: Personalily factors o FIM [17].
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4. USER'S MODEL

4.1. Generic, Localized, Personalized Models

As staved previously, the uzer model represents the set of
information needed to predict some user behavicurs under
a set of possible stinmlations. In our comtext, the wser
model and the stimnlations are used by a nagration engine
to contral the evolution of the game. The user model will
take into acconnt the general motivations of the users, and
alzo the skill of the wser in relation to the wvarious
challenges he wust thee. This is a type of "easy to start,
Tard oo master™ lemming ewrves for the gser,

Therefare, the user's model depends on a set of
paramelers thal cun cither be smtcally defined by the
e desiener or dynamically adjusted by The changes of
uset's slates. This data muay be move or less persomalized,
which leads 1o e levels of paramelers o the user
model: wenerie, localwed or pemonalived [16], In this
paper we recall the main delindtions,

A generic parameter is a peneral hypothesis about the
Maver. a location of all wsers on the game map and
statistics of playvers' actions. Tt does not distingnish ons
aver trorn amother. For gxgrple it 15 a statistic about the
lavers' community (e 65% Male, 353% Fomale, 34-
yours=old mcun age, oecidentul).

Aosecond level of paramcters meludes some real-time data
ralared to the usar's location. In this case, the nser has an
identificr #nd his crent localion s 8 oser-sLae variable
of the moded. This infrmalion 1s inwerpreicd by The pame
throwrh wther known eonexinal vuraldes of the regl
wonld. For cxumple, the sume may know, fom the
loeution of the yuer aml a map of fhe regl world that the
player is in & cafetenia. Most location-based mobile games,
like Moz (Newpgume, 2003} and  Botfighier?
(Alvehdobile, 2000 vse implicitly a Location Medel (the
conteximal information surroundiag the player) o analyee
gvents in the real world, to detect the distance bolween
players and wirnial ohjects in order 1o manace personal
exchanges benveen plavers according o their prosimity.

Persmalized paramelers define state varlables about zach
tser. Some of these varizbles are alveady nsed in classical
games: [ cxample, various  kinds  of  challenges
according Lo ihe skill level ol the wser. Hinwewer, in mived
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tealily eovironments much more dewiled dat cap be
used: civil status, personal habits, social relaticoships...

OF course if data is koown on a petsonal basis, i1 cap be
compued fTom a generic point of wiew. For cxample 1) we
know each uset's exact lecaliom we can compute the
distriburion of kxeations. The reverse is obvipusly false, It
the provider stores the exacl ape ol cuch player it s a
personalized parameter. i G echmical or privacy reasons
the age is only stored a5 8 statistic (mean, deviation,
distribution. .} it 7% 4 generic parameter. If, at a ziven time,
we know the exact names of the players who are
interacting, it is personalized data. If we ooly know that
three players wre logether o fhe same room, it is a
localived purnmeter.

According to [16], a user model only based on wenerie
Parameters is called a Generic Model {GM). A mode] that
includes both generic and localized paramelens is called =
Localized Model (LM, and i1 the inodel includes al least
a personalized parameter il is called a Personalived Model
A%

4.2, Structure of the User's Modal

In ihis part, we will describe which kinds of plaver
information 15 collected and ideniified by the vser's medel.
We have o comsider the player's knowledae from several
differenl points of view. 10 s imporlant o understangd thae
the behaviour of the user o his evervday lile s diflerent
from Lis behaviour as a player. lor exanple, [rom a
classical psychological poinl of view, a human persomalily
changes infrequently, bue the player's behwviour in The
game {as he 5 playing) may change fmom one m Lo the
next. Thers iz wot a simple mapping between the ayer
characterisiics and his avatar's leature ov ils cvolution. Tr
1s well Inowa thar old pappies waml 1o he liide itls in the
zame. This leads us to consider at least three wroups ol
data:

o We may know somae dula abow the nger “hy
himself”, Le. which i not relaled with game
practice. Most of this das van inly be obained
through a deliberate answer 1o an v eslisation.

*  The second group collects the knowlodue abow
the user defined asz a player. 1t includes some
exact information correspomding w the players
basic choices: the type of account, the wpe ol
avatar chosen, etc, It includes also statistical data
gatherad by the game cngine: dceounting dala
soctal relation durmg the pame. . AL Tast some
il e dat are ulso managed during the play:
his physical focution, his e of the vadous
meerfaces between the RW and the Vi,

»  The third group s already untly implemeanted in
ahmast all existing mames, It defings the status of
fhe pliyer's ayvaur i the game fTom both a
slalislical and real thme point of view.

Table 2 showws a clagsificatiom of this data and the
relationship ws the level of the user model. I thiy wible, iF



a piece of certmin dita 35 clussificd as 1 it is data ffom a
personalized model. 1. stnds as Localized and G oas
eneric.

These differenl types o mlomuation arg nol wyed i the
same way. Statistical mtomuton abong the user by
himself can be corelated o very gemeral social models.
For example the proportion between “fighting quests™ and
“socialization quests’ may be hound to the ratio betareen
mnales and females cor to the distribution of the players'
ages. Ilowever, if this infbrmation is known on a personal
basis, it can be used o a much more subtde way, T has
been observed thal the reladonships belween players

the mame have an influence on the relation m ceal G [11].

Table 2: Srructure of the user's model

And the converse s alse trug, the choice of a compelitive
oF cooperative quest can b interpreted in moee depth it
the system knows that the plavers invelved are fiends or
res arred,

The data aboul the user ax o plaver can be osed, or
example, o adapt quests cither to general prefercnces
(global data) or w individuy! choices. According by the
value of the comespomding parameters, the systern may
comstruel a pame tevel composed of a greal number ol
complicated, lomg quests or short mini-games.  The
physical Toeution of these quests may also ke chosen
aeeording to the sams process.
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4.3. The Social Madel

In the sequel of this section we discuss mainly the social
madal of the player in the game. Thar needs, in werns ul a
moadel, are related to the trend of player's wocial leatures
bur are more fwuzed on the aulmmalie peneradon of
nacration and pameplay schemes. These needs cun he
sumunarized as follow:

= The goal of the model is not to ynderstand the
persomality ol Lhe pser oadly, bt to deduce his
Mmieresls us & player and fheretore offer him an
wupled  seenario scheme. Tn particular, in
combrast W the real persomality of the user, its
virlual persomality i the game may evolve very
quickly |2].

- The user sociability model must not only T
deseriptive, bul also operational: we must be ghle
iy deduce some simple ales o decide which
type of quest can relale the social slate of the
player 1o the global narraton needs.

- The madal must be adaptive: we must be able w
build a cediack Toop thar improves the 1nodel
gecording Lo U playver choices and actions,

- The model mwst be sufficiently MNexible and
responsive to classify the user o smooth and
changing categores.

- Asg the model will menitor & namaliom syslem
according to the supposcd pluyer’s need, we
imast allow the nser to change his mood and alier
the sociability model. Tor example, wsing
Bartle’s clasaificaling, the systemn may deduce
that he is mainly a “socialiser” and so generally
offer him sone “social” quests. Bul this week he
wants o be a warrior. ..

Thi simplest way 80 teach these goals would be o define
the user’s model as a ser of weighted possible ypes of
yuest. For example in an MMORPG the following tvpes
ol quests coukd be comyidered: Search for WT'C or other
players, Hire sume cflicient wams, Fight against enemies
or mmonsters, Comquer arcas, Explore new territories,
Discover characteristics of an objeet or a place, cte. Fach
tins the player chooses a quest in a given sel, the welght
of this set increased. The quesis are randomly chosen
according 1o the distribulion of weights, But this model
celies 1o mueh on the definition of quest, which may vary
even in 4 given game. We may also consider building a
maver model based on Bartle's classification and velaw
the elassification to the type of quest. Var cxummle Killers
should pretir to conguer area or to kill & niouster rather
thain w hire a team, Ilowever, in all these cases the wer
modcel, from our point of view, iz related W just one lype
ol rame: MMORPG.

We build the vser’s social model in the pame on the basis
of the Five Factor Model (FI'MY. AL a aiven time the
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rluyer's social model, called the user profile, is detfined as
# vector M of 5 trequencics:

M = (MY, ME, MO, M4 MO where -1 <2<

The initial walues are commpued using the TTM test
pringiple. The player i imviwed 1o 1111 3 form which is used
to et the initial values of the wser model parameter and
which imcludes a FT'M 1eat. The protile changss according
o a teadhack loap relaled wr the plaver chaices in the
gume. The technical aspects of this process are introdnced
m the next section. The goal 18 w relawe the protile of the
uset W the prodile of game quests. 1 docs noL matrer if the
peychology profile is correct or i the natwre of the quest
1+ tully wanslated, The only goal is (o suggest interssting
quests to the player. Thus, we wamlt the player not only to
remain in control of the inlerprotation of his aetions
during the game, but alse o be able wo divectly alter his
profile through a simple ediing micrface, This aliows him
o choose a type of behaviour in the game and change this
behaviour according 1o his progress.

5. NARRATION MODEL

5.1. General Principles

We deline an inleractive narration model as 4 mechanism
which generales namrative schemes correlated to the nzer's
profile. As a guide model, these wnTative schemes orient
the definite gquests pre-senpled by the game designer
winch can be translated into actioms m the real world, In
grneral this priociple iz called cinerzent narrative, Tn the
context of mixed reality, 11 mcuns thut the narrative
cmorges from the user's physical acions o1 natural
aetivilics in the gaming space. The ulimale goal of this
mechumism s t0 give an wdercst (evenl) o different
livers either n their individual cxpericnee or i thelr
social experience doring ihe mone.

Craest syatem 15 a truditiumal storytelling technique used in
various gomres of  gumes. According o the [107's
terminology, a  geest is defmed by three  main
characteristics.

A goal, (v example, End a secrete cade,
Chatacles, which ure opposed to the achievament
of the goal, such ax the exisience of 2 secret
Passapee o decoss codes,

s A mesolution method, which makes it possible to
eriss The obstacles, for example the activation of
a4 mechamizm that opans a secret passage.

MMORPMT usually uses a quest system, which = an
extansive database of pre-scripted quests. The soi of
quests 15 designed to fulfil some narrative siuenare and
abzor to develop the structurs of the virtual world providing
cach playver with the kind of experience he is interasted i
Gienerally m MMORTGs, all of the available quests are
open 1o cach plaver wlo dacides to chioose one of them,
according fo his experience and environnent. In BMUG the
same principles can not be directly wsed, lor several



reasinty: Lhe player i3 involved in the real woeld leading w
time and space condtraings, he has w physically meet mbher
players, the duruiion of 2 wrm s kmiled, he may wse
mohile devices as un inlerface which changes the ability
to control the exccution of the quest ... 50 a MUG such
as Poffighrer? uses a wery simple and linear nareamion
scheme nsing the same quest (or wype ol quesd) lor gl
players al a given wpe (hillers). We iry 1o deting a quest
syslom which has the sume properiics as the MMWORPG
yuest daabase und which can be used in MUG,

This model must have the following properties:
- {oherent with a narmtive scheme,

- Adapiable w the eveltion of the state of the real
winld;

- Conrrallable in tirne and space;

- Able w he cumied out psing he ubiguitous and
mo-gelive cormputing environment of the game;

- Adaptable to the plaver characierisices and
motivation;

- TProviding a variable and renewable expericnee w
the plavert.

We assume that the game is composed of rounds or levels
which hava to be executed In a given time, Fogiahierd
ey quosts which must be played n less than one week,
Mefessic (Aomim-X, 20010 uses one-month episodes.

A roand 15 generated according to the following stepa:

a) Choice by the desipners ol a narralive siructune.
Thiz structure is a ser of cvens which are
supposed 1o ocowr aceordings 1o ime and spuaec
constraints. This narrative siructure is associated
with a set of classes of quests.

by Proposition of a subser of quests clusses Lo cach
player according o bz model and the curnent
progresaion of the game.

¢! {Choice by the plaver abom his olass of quesL

dy  Instantiation of the class of quest according w
the BW and VW situations.

&) FEwxecution of the quest as a ssquence of
commands 1o game output devices.

In this paper we do not discuss the formal fepresentation
of the ngrration model. It follows the mare techrdque of
level design [ 130 virtual objects have to be disteibuled in
the space according to the chosen path and goals, und
quests are submitted to the plavers al given pwinis in the
game's evolution. We have proposed a tmed Perri Net
model which can be wdapled wy this use |2, In [16] tuee
levels ol narmation moduls are proposed according to the
knowledze level of the wser medel, A Global narration
Madel {Gl) proposes quests aceording to a storvline that
does not distioguish  players' identities, comtexts or
histories. The Conwsxt-oriented namation Model (Caod
distinguishes diffecent weul cireumstances to tripger
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difterent scenarios. A Character-hascd narration Mowde!
{Cly provides perscualized stimulation according o an
mmdividualized  cognivve  or  social  medel.  Thiy
classification may he woed as the basis of the instandiaonm
of quests in a given situation and according o the data
Avuilable in the nser model.

The next seetion is dedicated o the relationship botween
Lthe wser’s madel and the choice of guaests.

5.2. The Adaptlve Scheme

The: allocation of quests and the instantiaions ol guests
rely on the vser’s model. Cach class of gquest is axsociated
with a FFM profile, a vector O — {0, Q8 £ 04, (KT
where—15 @ <1, A distance d(x, v)in N 7 is used: it can
be cither the Caviesizn distange or a distance function
used For classifigation (such as the Malahobis distance).
The: game selects a set of classes in the neighbourbood of
the yser's profile (according to ) and another quest class
1 randomly  chosen.  This  second  proposithm is
comparable to a mutant e genetic algorithma: it allowy a
diversification of the player’s chotee. It can also be
cimhined  with narrative  constraint to ensute  somwe
gualitics o the gumeplay. Then each selected class ig
Instantiated wsing the user model: chaice of the location,
of the zroup of players involved in 4 given mission ar
with who will probably meet during the game,

The list of the construeted quests is proposcd to the player.
Il selects one quest and starts playing. Tet O be the

profile asspciated with the chosen quest, the new protfile
ol the pluyer 307 s given by an exponential shioothing:

M'=aM +(1- &) where D<g =1

The choiee ol @ determines the spesd of adaptadon.
Itz =1, the wier profile is not changed, il =100, the user
prisfile becomes cyqual to the quest class profike.

6. EXAMPLE: ALICE AND BOB MOVIE GAME

This method can be illustrated by wsing ihe simple
example of 4 new MUKF game: Bob and Alice Game
{BAGY.

Agsumc thul this MWUGHs played o a town divided in two
arcas: Maorgmertre wnd fas Chomps Ehsdes, The zame i3
played by one-day tums, The plaver belengs to either the
Rued o the Blue team. Players are vsing geo-localisacd
mobiles as the game interface. The main classes of quests
are classified according to the mam pameplay exporienee
1n the four classes related 10 Burdle™s eluysilealion,

= Schome of Destruction {813), This type of quest is for
killers. 1t Teads groups of opposing players in the same
Place with conflicting zoals. For example conguer the
sume  bemitery,  protectidestroy a virmal  objeer,
profeetidestroy an exploration geoup, This causes a battle
belween  wams,  wsing frr exgmple  the Bhaetooth
CU'I'I'I‘.IC?{iUTI A5 3 WeEapOn.



- SBchewne of Exploration {5}, The core of the expericnec

ig to diseover new areas and noknown aspects of the ganme.

The gquest 15 based om puzeles whose clues are distrbuted
m lime and space.

- Scheme ol Bocial Intersction (5%). The lhird class
dovelops  physical  cooperalion  intoractiony hetween
plagers, This class of quest is (ke in MMOERTG) based
on poals which can only be solved by forming the strong
cooperalion between players. Cooperation can ol vourse
mvilve 8 player oo the same weam bul also players on
CPTeSILe Leams.

- Scheme of Creatlon (3C). The fonrth schems involves
the player in the achigvement of an “muportant” task:
create a virtual (a new virtual building i the real town) or
real object (a video recording of the game).

More complex elagses of quesiz can be defined as 4 mix
ol the previeus basic classes.

A typical example of a “one day™ MUG narrative schene
cindd be as follows. Figst, i each area of the town,
layers are imvelved inoa 3T scheme and a SE scheme.
For cxample, asking the Rhue player located in
Mowmarfre, 1 solve a pwerde and the Red player wo
couguer e sume arca. Choosing the syrmmenic scheme
in the area of ley Champy flades, ihis will lead 1o twn
battles In both Mowteartre and fes Champs Efades. Then
asking hoth tedms to meel in e same place with
solutions to the puzzles. These solntions are keys to play a
set of arcade mini games {50, 55 aceording W the sreade
game), In parallel soine of the players have wr send some
small videos of the game evolution (SC), The Lditors of
each tean reczive the videos, scores and other elements of
the game. At the end of the day each team has to produce
a yvideo of the day tum, These videos are both shown 1n
the arcade game area and on a TV show (3C and 351, The
hest videon wins a poze. The guests profilas may be
wimiilar W the following lahle:

Table 3: Classes ol quest aecording 1o schemes

ML | O A C | Exrsunple of classes ol gquest

S0 0|0 1| -1 1 | Defeat the opposing players
' located in a =iven area

wic+F oo | =1 -1 | =1 | Selve the purzle in a aiven
Ay

Find Blue plavers with the
solation v a puzzle and Red
gNOTO 11 o T 21 | ptuvers with L solution to
solufions as 8 clue 10 an
othet quest

plavers aned edil & movie

an other puzzle snd combine

Colleet images frem other

Assme that the peofile of a player vcalled  Alice
s MAlice=(05100, 0.3) . Using -the Cartesian
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distumee we get H{SOLM =235 J(SF. M =235,
JUSE, M =071; (S5, M)1=2.55

Therefare the system selects the 5% cluss and, for example,
chooses the 8T ¢lass randomly.

Assume thar the svswen knows, from the model of Alice,
that: 13 she is locaed n the Mormuortre area, 2} Alice is
playing o the Blue team 3) that Alice®s boy [end {Bal)
15 playing for the Red team today.

Therelore the Gillowing quests are proposed to Alice:

= Find a Blue player with the soluton Lo the purrle
dedicated to Mdowimarire area and o Ked player
with the solution to the pozzle dedicated (o fes
Clrgmps Elvsdes area and  corabine  these
solutions to access to the arcade Fame arca

= Defeat the Red players localed i Murnfimaréee
aren

Assume tha e =0.8

IF Alice chomes the 5% gquest, her profile changes to:
M'=0.8M +0.255 —(0.6,1,0,0,-0.6)
It Alice chose the 5T quest her profile changes to

M'=08M + 0250 =(04,0.80.2.-0.2,-0.7)
Assumne that Bob has a the following profile

MBob ={1,0,0.5,-0.5,0)

The quest *Solve the puzzle in fex Chasyey Efysdeay arca”
will he proposed to Dob, s0 Alice and Bob can meel w
comling their solutions to the Blue and Red puedes.

7. CONCLUSICN

This paper tnvestigated some basic problems in the desiem
ol MUCG: the nawre of the feed back loops which relate
the RW and the ¥W, the wypes of information covered by
the notion of plaver™s model, and the method to correlate
the playver™s mode] w the gameplay i general and o the
mwrmalive  sfructare i particnlar. To each ol these
problemuticy  we  propost  @n operational | answer.
Mevertheless, many problems are still open, in particular,
the coberenee helween the adaptive scheme and the
varmaliom. Woe belicve thal there is no general answer to
this guestion, which must be considered in the scope of
cach pmme or cach fype of games, We have chosen to
cxpeiment our scheme e the frameweork of a game
developed by students at the Graduate School of James
and Interactive Media (ENIMINGY. The game Nippon
Salary Racing Championship (NSRC} i3 based on a
cartoon type of races in a vitlual world envivonment. This
experiment will be the next siep in owr researeh.
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