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ABSTRACT

Serious gamestprbobai dmehunwhil e supporting
Serious games hawvpepodrdamgused, foirl itary t|
treatment. Communication disorders siamel udi
consi deirtedehcghi,opaurni ment® % of peopl e. Par

children and 7v.6i% eo fdriasdowrliditesralgavgni fi cant
t herCopnp.ar ed topdealittheormnmagdy, serious games
motivation and commitmen:it(.1)Thidsengabiddy amed
devel opmenaf svtocaale gtiressi ni ng games tohsuppo
speech dilsiotredreartsurley revi ew, stakehol dger n e
devel op a moti pabiginf@Smaardt edphsaescid)@g of var
games for vopaltto&i spegchst &eireap ydgenmea if mpel

devel opment st r atheeg yp,r ocapnods e d3 )v ocved Imit ar taei Sp eneg



by conducting absol witThdanvel opbkdt voeahssean
consists oftyyoil oa doneasdsti, ngeinrtdhesfi it wdt gakes pe
patntso inter.esGamndiufriicnagt atsrnadifnBitntgpubt gukc av el
used to chalnl a@rgee dpeavteilcorptesd. vblcal apiraf i a@n
cust omi gceefd waarliueebl es such alsoudamad spoint,c hr elpe
of a game accoapamigl ittois apsaat\eaerchi ttTyb el cedveevliesl .o p
vocal training pr2oghhearmd&mwiast el absetdubg as

i sual aé&88ftihéitsiabsi B3y peFsonal gr&ANYf,i cat

<

cust om( 2Not)igocnc uf BOP)ar e t he Smarn g$whd dcilig

engrossikengoc¢cvdal coO&NLEgcatnidvictryeat i vl )BOr eedor
f eattuor ebsse I mproved. From tShnearrte liSgpteibielshatr@es s e
existing games in all sBN08ewi s wslpeddMat het i

1)1 narnRrRAtti)BescufBNYl),personal @88H1)2ianmdio

usab@dNlt)ylher api scsst omeatlicammmg,ent (narrat.
of game rules (usability), amd 4 hea agbai meg
consitder dévperl ogresdiml e t o increase, tkespeotal

children.
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. Il ntroducti on

11. Research Background

Voice dasbvogflerspeecshi sdichadactabmnmaremalby
product iloam ka wd/carl guality, pitch, l oudnes:
ot he Amer i can vpoa pcuel adtiisoonr dhearg £w hti hl eenn esaet eyke 10 t
(Amer i canL aSypmaecge | ng As s2dalibe) it ghten e as me ki ng
populian intosdf Hbeberdpreval enciesohfhi gbecei di 6emd!
mal e @dubts. 0) but higher in male chhkdrer
preval ence of voice disordert han hiing Aem li~ar
6 %)Voi ce disorder -icdeonsi dmpadr me tnti ghgas b
need of therapy.

Speech t herpapy eavdoi delied bitpad eac geiomé i dehte
i ndependence, Aaacadr dioscgat esBaohive2a@0Dnalt s p
i sonducted i n timrgeevodtcepspriordalcud on, artic
training plays an i mportant role as a fund
to praonmtceltoheian.voSkielalp haofd glg tvionitceengi t y
conarel essential for furtheo bté¢ependeegspeae
However, t hes pcecencvhe nt hemnapy has i mitati o

motivation agdtéaetissgigrsgoon.dur i n



Seri oussc aghameé rtiobumeaei nt ai ning patientso
duri ng tphreorvapdyi nlgy f un F esakrinliln gd eovre |toepantehnitn. g
have started tocabreeci apghpe@amahhgiitnorhenagl,t hheal t
treat ment & therapVWattamédsoehabi Tiheatpidset,s
pat ipernavspdteidve resupdrsekaté emi oauwns sgaeneecsh t h
(GrossinhoNavaNewbal20 4V,i adi.,, 2DA5) .( 2DHt2er
repadrthat i mmedi aneuif teiewdd a g & mtiaon géh isgcleenvae li so0 <
motivation drhd anwetnahieomespiy.

Stage of Purpose o

Games
Susceptibility «----- > Health Monitoring
A v
Presymtomatic «----- > Health Detection
\d \4
Clinical Disease «----- > Treatment / Therapy
|

+_._+ Y
. Rehabilitation /
DR N " *  TrackandTrace

Fi glulrAeppl i cafi eserobnosdpammesaants §astagaersa sodont or n
2013)

Curresreivley agr ogplareesey ai | abl e f oirnclpMisrmg t
Pi tbooyh Kay DRentSkhy¥jeghr DRE, RasmeCawhie¢ch i ncl ude
training program. Hewdwdn dehti flyewhet hey i

are satisfactory to thergpypadti &hkmdh pladerng s

2



satisfacti adretleemévimed @omgbd awcd alrisl istuyc,h naasr r ¢
engrossment , enjoyment, creative freedom,

conniketcy,jvand viseal adest ROtLiI6Gg . ( Phan

12. Objectives of the Study

This st wedhytedldy iintenti fy needs and game
vocal training games to support speech the
a motivating and effective program (ASmart
for vacal ng as a part of speech therapy, z
progransmaaltl eBdhesgbtemt aganngame devel opme
estabdyiisthedat ure review, survey odtisgtaikredho
gamdsn system devel opment st age,c osmetl iye ung
estabamdredevel op mamrto Visdadaetau reeggd eisncl udi ng e
reward, meedleedback, adaptive pl apopscested ng
serious g&marpropreRicehtcahegeri es: voice cor
and pitcthe gobayc hh acsad & g ivgen egda nfecsr, |kKio rtehaen spyastt

eval uat agnea,r t [Brpe@redvnal b gt adsol ute and rel at



f Planni
System Planning [ 1. Literature review ]

{Ies

A A

Arti

[ 2. Stakeholders’ needs ] [ 3. Benchmarking ]

Questipnnaire

Game Development Strategy

-

System Development —
Vocal Training Program

[ 1. System architecture ] Continuity Pitch

Loudness
[2. Detailed design ] .__ . <2 '/\
!

\,

System Evaluation ]

-

Figw2rSey st em pllevrtbiopgmendt ed algw &tmaocn Speech

13. Organi zation of the Thesis

This thesis is organized ingx chaptersand one ppendix Chapter 1 introduces
research background and objective of this research. Chapter 2 explains defanitidypes
of speech disordsy speech therapieand serious gamg Chapter 3 explainsystem
planning methods includingerature reviewstakeholder needs survey, and benchmarking
of existing serious gamsefor speech therapy. Chapter 4 describes developraedt
evaluationof serious games for vocal ining in speech therapy¥hapter 5 discusses main
features, contributias) and evaluatiorof serious gamedhe last chapter concluded with

contributions, limitation of this study, and further study.
4



I. Li t erRetvu reew

21. Speech Disorder
Accor di mMgnertiac an -L aSpgeksogig | n g AS(sSlPOi3at i C

communi cat icoomsdisin@adsef memt r,e ceeagyrgdamgd i mgoc e s

ver bal or nonver bal systems such as heari
di sor deal acsasnintboce ¢ peech, | anguage, hearing,
di sesadeshown il sFdigthuaereach cvaareygeionmn esawer it

l evelcasafed di sSungt eoombi nati on noafy soecweurral

Communication Disorder

Central Auditory

Speech Language Hearing Processing
Voice Phonology Deaf
Articulation Morphology :i-zfi:;
Fluency Syntax
Semantics
Pragmatics

Fi gur@ommuni cat iloas dii fsioa ateiro rc

Speeameafser vembmalni can s indt, iveng tciecahdt i on
flueAmgr i(canL aSpascghes | ng As s200dbda)c.¢ om s t he
produced usidhgt hehevdaalgsf calnds i 8 the bhatliy

produaci ©@r i ebanodf cvoowmseo nan b nilisioméne splbaycement
5



moveme of | ips,. tEEkibB®otiamed srthoyntghune &a fp osp eve d H
speech sdimagr cdhearv @ nd infafniacgu Intgi eeshei r bodathkh a
sowndpr odawelngand consonantoh spmagdls ,r oyt hm.

Voice disorder is characterilzaeodk bvyo ctaH e
guality, pitamcel oadnd maa,ppgueopdn ah es faoge an
and/ or gender. Voice disodidsprdehmyttaeod otge @
abnor maflunytdin@malder due necc hiaripirgdopn@er Ov gaal ¢
voi ce dasdibdiededt ype ot t wottwe mihic s o.ddSRtrrsuct ur
di sorder phlygiausledctbanges in voice mechani
chamgesvsocal duel i ot agés ulgss oMaleropemwivo gs ds g st
probl em,vaddle cme mtga nH usnmt tfiuonncatli owncscwohee nd it shoer
physical structure is nomprmalrMimud! ¢ httee wvoicahh
i s otndeumfct i onal sspoodeoidimad r deearwreddi rsliguat mf o r t
t hpeeopl e withdwsydhbatitamasedon3 ~ 9% of t he
have voice disorder whil e(Amat yc 8 LB8pjeueatghet h
Hearing As d@dnantgi aanhes ¢ & leiangnemapul ati on, in
preval encedef vei begtdesorn female adults t
in male children than female children. I n

higher in elderly adults (4.8 ~ 29.1%) tha



Voice Disorder

Inappropriate vocal quality (pitch,
loudness, resonance, and/or

duration)
[
| |
Organic Functional
Physiological Improper voice
abnormality mechanism
[
|
Structural Neurogenic
Physical Nervous
system
changes
problem

Fi guR €@l assidfi cmdiios di sorder

People with ast havkatindb ftioppaoainy é er,ngj aw,
|l i ps, damdtepal dthe air streamoc dsmiumg sf,r, sy | tlh
andor.dsFl uencsy adries oc¢ lda nmsapcetaekriinzge df Ibayw ei rnitoer
i mproate, rhythm, and repetitionPéanplse uwidts
fluency dirempredaer wof tovesair pdasr tosr osfay i unnede sar T
Tr eat mendti sfoorrdetrhiiss ot conéaoh themr breath :

Language disomgeem@msnene in symbol Sys
speaking andelwati ¢édngo phomael ogy (sownyd con
(words structure and construction system),
sentences and relationship between el emen

words and asnngmigmadsnd,s n dlt a mgu aogfe compioale nt



co
au
pe
fl
i n
i n
tr

L a

2.2.

mmuni cation) . iHmpariirmrmuditsodryd essenissi ti vity
di torsy ilstycl emsi f iheadr d notfo hdeeaarfi nagnnd Deaf |
rfor mawmnhcaet ¢ dof heari mgi adtfiecr smdodlning y o rp
uct uPaetoipvieel ywi t h helay i g au & ibthpareiymacrhya nsneenl s
mdt communiCeaitiran auditochapracctleis hamat idiy s
processi ngauadifmlrenagiigpmalfg,onmsuch as tr an:
anformati on, el aborati on, sAmearaigeagn repgaae

ngtHaege i ng AESDI) ati on,

Speech Therapy

Speech therapy is a cviimg csage ea Is §a rhdn slad
d oral md too h i ladorid n twaietdh fafdiuclot Istmmaisni cati o
cording to Saz (2009), the conventional
cluding voice producRKiijoqnipatairetnitcsul arte otnr, a
ice by controlling brSeeactphndhteoyn da,0 wssrhdp aii nnte
me fbodelme s$ heé gt hewialpli sdetvhaeliuratper andntieath
ehrow t o cpor nobdivreeed and csouwnsdhanttl vy, ttroey al
deranéandxpmreedsea Tohfel spp etehaatnr otvoa b it htiedi ir e s

mmu nitchadiger lesn | i v



Voice Production Articulation Fluency

Voice production by Patient utters different words ~ Ability to communicate in
breathing, tone, and and receives evaluationon  daily life (answering
intensity control skill the correctness of questions & establish
pronunciation dialog)
r ,
o

[ e o @
o Z*} b BC f; »

)
Fi gu8®t eoffs gener al speech therapy

Speech therapy is conducted btyo sipnepercohv e
communi cati on aMiitlhi tsipeese cchf gdg atfii ecfutl & g eeesc h Til
patdwintth dviosioccied ®r smai othgrm voice quality an
function with mini mal recurrence. Most | a
patdwanth dviosiocredevisdence suggests that preop

VOi ce oumooteheasn f500m toi ent s wi t h unisloattehraal

surgesmnwecessary (Heuer et al., 1997). Spece
Voice Therapy method), has been dememds meat
oft he | owmer Volwaer ener gyvoiamredfsprape p Wi ir @n tes
Par ki nsscematsse d Dr o nreoyx e&tO addl..,, 1995

Direct meeting plaé¢ tiwietehs Spda ccitasndin é é d e d |
per faosrsne $ smmaemd conduct.l nhhepapghptbegramy, ar
sessi ama twii ¢ hmad n epnaetr ibenn tas s mal | gs peeicfhfoi owlet i

rel avbparitarrudi sor der .i pTherneply agrcogrddam @ st o

9



neecdosn si svtairsigotap®r durati on and frequency. T
asession are déethergsammamledebad g do,bdanrbde ccuor r i ng
medi cal t ehxear nappliyen R 0 A ras et nheesrsa pgya sperfoaglrlaym ¢ o n s
1~2 t hesriaopnys seeasc h week for 4~8 weekan (Hap
i mportant factorpdtdreatthmd rtaneynts w oadashs iipsabic
of meew vocal behaviors outsi deOuthgihddehehampgp
sessionl asgpaeaaghk prugfgehsdti opnaarlesnt al ocrfua mial y
to the success of speech or | angwragygemohes a

Foundati on, 2015) .

23. Seri ous Games
Serigawmses a contlegti twiatgldadé aypkiocidi ng t o

set of rul es, c¢haSlelrdmges ,gaanmed hdaret earpaopti ibdkmy

or teachfowkigrnodewvse!l opment while providing
have startedheaadl tbrecammpepbaered! assi fied into f
their purposes: health monitoring, heal th

Acor diWag ttamasoont oomlOye®8falser(i2Zdus3)games a

di sorders, while 25.983&% nwmfr sleat obllsdd)igaenzse |

10



No. of Serious games
60

56

50

Stroke 4.63%

5
w0 Increasing number ‘ Brain Health 5 4.63%
% - Autis 4 3.70%
Of serious games N:L:;:ea!th 4 3.70%
30 '/ Alzheimer 2 1.85%
Parkinson 2 1.85%
20 Upper limb 2 1.85%
Rehabilitation
% Disease Cockroach phobia 1 0.93%
(Focus on Brain) Language 1 0.93%
. Year | Brain related 28 25.93%  Orgaebatiomal 1 0.93%
- e . . . : ) ) di Problem
™5 1 1w 2w 00 e s o0 mothers 80 74.07% [Speech dsorder T 03]
Fi gu4d®eri ous gaaaehgWdtoramasoddldrn et al .,
Devel opmenmster i viursv od avmes three core com
develtempaenseri ous games/ product, and the pl e
The devebmmxdrde t ool s, content, and swsechno
whitlhee pl ayer wi | | i ntsebrya cpta rptliiactufl darime  a&sred i s

equi pMmeatlitesn sigatmeofengi ne ,deddtganb aaspe,l iamd i ons
cong r otbhsey st em on t h®& \pgamwdg ddappapreéact eusn,t er f ac e
and dafisetngf rulterbe hhah dehdi tmi nesseTlsed d
i nput and the feedback to be pr adwitded elxy rtd
regar ds hhgh aisiear wi thin the game. e€petrénfro
t ter ai ning field and converted into segnifi
serious game. Technol oglg adeans weéphemdleh a6
condsttoi chredre achent he goal of training.

Tosl content, parg t enpdwma ladndey s@lré ous gam
need to be pr otpleleelve it degltee r onri cheerd thiyyo gl le® 0 Mtee nvt

11



and technology amgemgr op¢ g ethnwesdek daaquph e Teirde e n t
obj ect hsegeer i oofussy sgcaarmme b e mof e c tdra ngdbwnegt i on,
treatment, and informing.i Gaame egpfohed @etsdv e n a
t hgamepl ay, such as adpmenz luened, csapo rbte, ssettr a
mu kptliayer mode.

In the game deyel dpmethifd ptadbrceat odl ayer
is fundamartvaell op thantosffeati véasgmme\ef onr
okexplicit (entertainment) and i mpfFithte @ga
Game ptawmwembe categociriztearcibay avapi aygeg, st
achianmagdxpl orer) , pl ayi nagn ds kaijll vla a(ande wsbtiaet,u sc a
di sabl ed, andi rednd gr It ye. ipLatiy ®iddpend pd pulsay vef
t he whep ssakialriexs r eeasTehder ef orgee, sitserahlicobeacel
chal béngbe dsaomebeneadsperl y det er annrtheewda rudssi n (
Game pl atifnogp ma ¢ e ffilk rcnoartpiua ne ro chfatr wlavwaer @ @alnsdo s
be detdroimheeserit des apane Il n some c asoas, S |
i ntessuabbeas hand tracking daendiDc &) sd @thieg 09 €

al sosaeges o suppwirtthitnh et haec tgiavmet.i e s

12



e e - N C N
1 2 | 3 4 5 6 7
Specification of || Choice of the General Searching for Detailed Pedagogical Specifications
the pedagogical || Serious Game description of software description of quality control for
objectives madel | the scenario components the scenario subcontractors
NN N N\
| ! =7 _~— -' |
= - f ¥
-
- pedagogical expert starvboard wit /
cognitive expert ryboard wnler ) P
od f S & artistic director graphic designer

& domain experts — o
) P I sound manager, actors

Figubs® eps for designing serious games (S

Schbobman et al. $2é6p0eédngropecpgdgapgi7oeerss
games (Bimpuridied from Paquetteds met hod (T
l earning stylsd epgnsd a dgd gisdal o bfj ocercnmui llviezsed-amai s
specific knowledge tonte tharpaegehioasliee da
modeobr etrhiheous game, such as boardet pumzehe,
required t orwll saatteendtahneeo € m & Fithde mdsncienngar i o and
envirammerstt ructured and combi wed tteor ttahsat ifc
di rectlonr t his phase, a rangeiotl| gdmagtnoempor
charsa,cteerd pl aces whoecrdetoaidh.elnistaobt g woflt whee
are sear chendyf t achabnmnide ieufsfaidcyi fEodret i | ed scen
formul ated and interacti &Gngthetpadcaimatsoano:
serious gamdeioreeirfoli madctmialiimji zpr d.dhec & ck
Lastl vy, imlee dd e ¢ we tperctinfe cati ons f or iecach
designer, sound managehawnaEn@reicegm®ammarp o h ¢

spec.d ali st
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. Smart Syeséem Pl anning

31. Vocal Traarlceanlgderst i fi cati on

Game User Experi ence Satciosnpa ethiemrsi 8ealg
s&le for gamPheetvadlu,atGUWENSS i ncludésachudeng
usability, narratives, pl ay engrossment,
persogaatification, soci alasesmieitlEItVE ty, a

TablllkelGame eveaslcimdteisomescription

N o Scal e Descri pti on

The ease in whipdlaytelde wgdme cd ®rarbaepaa

[ I S . :
1|Usab mi ni mal cognitive interferrmerfaoes

The story aspects of the game (to gcrg

2INarratif he piayerést and shape the player 04

Pl ay

The degree to which the game can ho
Engross

The amount of pleasure and delrieghutl tt
playing the game

5 CreativliThe extent to which the game icaralod
Freedomal |l ows the player to freelpgl @xipmegstsh
6 Audi o The different auditgory sasumacted f a@fhtetsyl
Aest hetlenrich the gaming experience

7 PersonalThe motivational aspects of tphleayeamd
GratifilJof accompli shment and t hpel adyeisnigr et hteo
8 Soci al The degree to which the game f achirloiut
Connect|ftool s and features

9 Visual The raphics of the ame and how at{
Aest het g P g

10lAccurac|The acdomureatoeper ati on of the input de

14



N o Scal e Description

11]Customi|The degree to which game payrameters

12/Game An|The extent to which game froes wlftfecari

Therapy

13Continu

The extent to which treat ment acti vi

*adapt e GIUBESGame User Experience Satisfactio

Usability ofdes er moemesseg aomMfesunder st andi n
wor ks and dfhet hdddgpaiMavwbeal | et al avi(®éd 49 a e
for speech Talekiampdy omoa Geddo mbTalnk iSpganbe hdeas
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in speech talsercamybedamasns pal caiylsistuaamoda § t her
fami lyar amak er .

Vi sual aepredmendd of game dmwiirldrnnae ret
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scaAesuracy in voepl dto@aicuirng iegddyme menp ut
device ar ec @rmtotogedsnmeee desothd ceand | t graeiqnai ihivegep g & me
deviaequbseoiuserchar acmepihosmniec wihheh i hbei npat
devioecadptudmess asafdr cpmstdicsheog ecpa d tdrgartcrcaulr .at e
perfor mancealaedsssd egmeemrtence sHhtemni st pakf
develapreaech assi st otwen gtueec hmomd iorgodl® tgraamen i |
environmenaf. gBimee i $s ® nhea ss padoct idaelh etdo aoldé t h e
t he user ursesadinveangi Mmceover, some peopl e n
per ceopBtD oenn v i,r owlanifedplm s ¢ r s 6 nloeh awilart ed t o spe
i n pltdaged ma.

Seri ous poa nvedst tisodss 8 o wu ld @ rtchoenespi adbeirl i t 'y an«
by providing customi.dest gamad panf2mdt2gr dev e
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idetected, the game becbMmM2aGaambr@agdtifdy ceiutl t:
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be sawddmanaged syst emast idaoall lyy etpg ad Ibleoni 810 I
I nformati on nededpestnridthye rtalpeyr apeiqsuti r e ment . Gr
and Cadatadydei20abPp)ydi n g oseycsotaddmweing wsadl u da nod

dat a dqlvjfmse ot her api stse®@(rteatwa rodre vaanlyu adtaitoan wh |

objecti ve onfe apsautrieemmetnsté behavi or .can al so be

1. Therapist makes recipe 2. Patient’s parent receives
and gives it to patient the recipe
R/ :{> =
The recipe is loaded by the
to show the
corresponding activities

4. Res [ts {score of the —
games) go back to therapist Rx/
to be‘valué‘.@d S—

.
\\\

FiguklB her apy togrckifiblfToaw ka nTheNow v-Hle wb a l.,| 2Q1 4a)l

3. Patient plays the games
specified in the recipe

GamMei ke s onhepdirhetrad gtasy pp @emit a heodnepr act
for therapy etondli.nu(212)Ximgnti oned othhat t
pati entved aindi tmoatiivati on tion |kiereipc phruatd trd Icd o ¢
annt edgrheetrsagsyt ¢dmer api st or par enttshtehleoapg |
consemd eudpeatait ehodbmawpebd oradwirteltcd vAthe etri n d.e
t herapist decides the therapy content befo
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Figuhllke Thecapi snmbke tlsasapgccpet ot Bpteice i
pl akie gaomedsi mgecct o t he ,r @air gert sF ohchydcnn ic o ab ke @
sure they play the dgamescpmnmmdev d1i wesatnadntghi dver

another recipe percfoordmaagce o patientsod

32. St akedqieleddsr vey

St akeldmé @d@s sshoul d be consi def ead uisnerd e\
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[ GUESS ] 9 Scales
. . ) Usability, Narratives, Play Engrossment,
Qame User E)fperlencg Satisfaction Scale Enjoyment, Creative Freedom, Audio
IS Comprehenswe gaming scale for game Aesthetics, Personal Gratification,
evaluation purposes (Phan, etal, 2016). Social Connectivity, Visual Aesthetics
a ") 4 Scales
Other Articles } Accuracy, Customization, Game
\ J Analytics, Therapy Continuity
Total: 13 Scales (36 items) y

&

( Vocal Training Game Questionnaire

1: introduction and general information

2: serious game use experience

3: main assessment of 13 game scales

4: likes & dislikes and suggestion

Fi guRKoctarlai ni igsgdamenn@i r e

Eighteen (Mal e: 6 ; Fewnatl he : 3 ~1223) ysepaeresc he
evaluated serious games for spP8®3bf tthdeermppy|
ut ederzi ous gamegs efad&.. Mwr esehbhadambseri ous ga
t heepry activity TPhel dédimeg &as walelky u%e ame d
not ebodk PaRbentpseewht Fimsotridyer ar-agepd esbhbot
( 38) 9socrh-agéd chi%)drwmi I( 88ad®ulTherre arnd yt Hrb6e
mainly used f ¥rBisthaglkr Kayt PeEdd/ax, GHDdRSEr e

System), Dand Slpy eftcihged7 XQRS (1
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FiguBKeri ous games Xprrspeeecls t herapy

Among thr ee maMinsliyhBu steodvegsatmessa,t3d sN) glc.t3i o
whiMoex Guaameé ghest sath.s0 g tddnodh Sigsoeaiem (t he mi
(4N 3DpVI9si iBitakkking inltAelNapgygB8eahi(nttp tNy
0.),6 creat i(ve 5f),rNeccQdsodmy2BiNzQLt iaonnd ¢ a nied ak\py,all.ylt i
while has good (&4.elvi)d wauthi aucaheb®t),Naagi.désper s o
grati flidc @t)iNoHb.wWE ver, t hgeerset i aornes sfamem stuhger a
usabilitytismehf asdbaeak, compatibility, and

they expect to have various games for not
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