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# # 6272025021 : MAJOR ELECTRICAL ENGINEERING
KEYWORD: mild cognitive impairment, serious game, virtual reality, cognitive
training
Chonlakorn Penpinun : Development of An Interactive Game in Virtual
Reality for Cognitive Training for People with Mild Cognitive Impairment.
Advisor: Assoc. Prof. LUNCHAKORN WUTTISITTIKULKI Co-advisor: Assoc.
Prof. SOOKJAROEN TANGWONGCHAI

This thesis has developed an application program for use on VR devices to
apply to people with mild cognitive impairment. Vegetable picking activities in the
greenhouse are designed to help cognitive training in the memory domain. By
dividing the difficulty into 3 levels so that users can benefit from doing activities in
order from easy to difficult. The easy level focuses only on the type of vegetables
and the number of vegetables that must be harvested in each challenge. While
the medium and hard levels have additional requirements to harvest vegetables
respectively. On the hard level, the user will only have 10 seconds to see the
command and all the commands will disappear. Unlike easy and medium levels,
there are still clue of commands in geometric shapes. The game design also
includes hints to increase the chances that players can complete the activity. The
hints will affect the score that the player receives. The VR game test results with
people with mild cognitive impairment show medium to high satisfaction scores for

the easy level. Only one player can continue the game to the medium level.

Field of Study:  Electrical Engineering Student's Signature .......ccoeevvvieennne.
Academic Year: 2022 Advisor's Signature .......cccccoevverenne.

Co-advisor's Signature ........cccoceeeennes
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unnseantes anusaihluuszendldlunmsesnuuudulsansennsdu q 1d



UNI 2 N uHTINEITD9

[y

Tunsinwises nnsiinnnsiAnselaniaiousseiuggeengiiinnznisianunnses
dntosmenuuuuneulfdmivanssy inquiiieades fuil 1) nznisidnunnses
@ntipe (Mild cognitive impairment: MCI) 8@nwauga1ns kaguuinianisiitn 2) wmalulad
Tantailauasy (Virtual Reality: VR) 3) n13500nuuulUsunInuaUndatunuuinudisd uas
aauuiaesEuila 4) nuniwiTIanssuveansidmalulagienstunisiidaniiznisian
unwseadntes 5) AuauURveLnumguaw nadnsvesnslidinaluladlanialeuasslunis

AuarUI8 uazdodnNANIATLAYNNYBINISIAUNNNAITIE TS

2.1 AMzmsiAnunwsaaaniiss (Mild cognitive impairment: MCI)

~ Memory and
learning
H Languaée I W el
Social \ » — *
[ A —
cognition /
: : " Executive
Complex
function
attention

'
Y |

SUN 1 fMegauseinnnisian

. ANENT3AR
AMzauesUni .

' @ v
UNNIBDIANUDY

JUN 2 szezlUdewinuuein1izn1sIAnUNNT 0

amzmsiAnunnsendntios vie nzdudle Wunneioglureszwinans
Wasushuanggeenefisinisanunifugsengiinnzaueaden nanfeidunzides
AouwAnnnzaveaden fUheaziinnuaiuisanisian (Cognitive function) anastusiny
ANNTAENIT3EUT (Memory and Learning) a@13i3a4au (Complex attention) N3
1dn1w91 (Language) AuanansatunsuiiAuagiianie (Visuo-spatial function) N33
Ann1udean (Social cognition) LarAINEINITATUNITUTUITIANT (executive

function) (¥ NIIUKY LaEAANTINLLTIUINGTIY) UNNTIEFRwaNesnd [5] agu



lﬂl éj o 1 o a aa ! U Y 4 o a a L
71 way 2 Useneu nmzillidinason1sanidudiamilsin QU’JEJEJQE’I']@J']iOW]LMUﬂﬁ]’Nﬁ

UsgdrJuldmenues uilinaudsanvgimuieinisivgnnizaveadouls

2.1.1 anwazaMIvasiinznisianunnsednton

aogfinmznsiAnunnseadntesaziionns dal [6]

=Y

—_

. MasduN1sNIEviwazmnnIsaldAy (Forgetting the action or important
events) L9 AUNITUAKNY

2. LjiyLﬁﬂﬁﬂ‘iﬁ%ﬂ’]iﬁﬂLLaSﬁﬂ‘t}Zﬂ’ﬁ?{I@ﬁﬁ (Losing the train of thought or the
thread of conversation skill)

3, ﬁ{]zwﬂumitﬁamLasz%umﬂuU%umﬁﬁuma (Having a problem
finding the way around familiar environments)

4. ﬁaﬁmajj‘ul,l,iﬂLﬁm%mmsmﬁﬁﬂaulmwaﬂ (Being more impulsive or
showing increasingly poor judgment)

5. ldaunsaflaudluleandslunisvinnisianienanssy (Impairment of
attention and concentration in performing tasks or activity daily living)

6. ngRnssunisuansoantudsaulimuizan (Having inappropriate social

conducts)
2.1.2 ﬂﬂiﬂﬂﬂ’ﬂéﬁﬂ’]’wﬂ’]iiﬁﬂ‘Uﬂ‘Wi‘a\‘lLaﬂﬁaﬂ

Ya ] [ o/ (7 e o/ av v a o LY

amgnsanunnsesanteedelifiendnuinlanadtauludagdu ns
Shwuazindnaginsanaueinsvesthe Ingldfanssudaasunisian lawn
N13N3EAUNITIAM (Cognitive stimulation) kagn15HANT133AA (Cognitive
training) [5] wananilslivenuzuiNadrsuiifoandaduidasdenisiin
AMENsiAnuNNsenantes ie duasudadeiivvdisunesaues iy

o A z:l' I3 a a A e o Aa

wanidean1shuweangeauIniiuly vanidean1sguuns dnnisusundunase
guaundiy MUIMSTIA15MNTYANANYTN UAENTEAUANLANMIBNUUIALT
wagtnuEnAdY Wusy [6] TugrmareWaiuuwnmdldisunisiunalulad
lanafioussunldidunieadiolunisvitanisifnvesdgeengniinnenisiaa
UNNFDIATANITAUDUTONMILNITOBNUUUTEUUMTHUYN N B ULATOUY

avesuivaunsalionsdmiumsinuimeadiln [4] wardaldnvangauiden

welulaglanialioussuwnussyndldietrtn suluvismsinluldiednnses



geegUniiugasengiinnzateudendnme [7] mildersnuideliaunse

3

el

[ a

ngansaiiuvedlsaluilunngaveadoulidansiluniadonlunissnwias

AosinsinsaNataeanlineUssassdarUae (8]
2.2 wmalulaglantadiouass (Virtual Reality: VR)

wealulaBlaniasiousss vide meluladienfiiatusmionsunisdsdoyasdie
mmisalugad 5 uazmalulaBusznoudu q liud Sumesidnvosassnds (Intemet of
Things: loT) Yayay1UseRwg (Artificial Intelligence: Al) wazausvlnu [4] malulaglan
aieuatudumeluladilannsodaesinguazan nndenauilagldnouiiunes
flduanunsolivssamdudalunisuondiu nsladu waznisléneurugunsald
FUN31 WIUEINTR Y30 DUANINALUVEINATYY (Head-mounted display: HMD)
Usznaufugunsainiuny (Controller) fagud 3 uitelildamuindoulmlulaniaiiouass
I¥agnniu annsawdsuguuesmateniuveslaniadionateléi 360 asm wie sou
fignna Bnitsdanovuszaunisnfivinligldauidnanaesnfueglulanduais
(Immersive Technology: IMT) fheUsslemtimanilviliiivnisedinaluladdluimun
wazUsrgnaldaulunainnaigaIynIviTn LWy N15158UN1TaauYeIlsuTeu N3
PanuuUURIATANTiAvesanIUin NsHNBUINYEININT N15T1889N1THIFAYDIWNNE
iimﬁﬂﬂﬁiﬂﬂﬁﬂﬂ’]iiaﬂ%aﬂéﬁﬂ’mzﬂ’ﬁiﬁ(ﬂUﬂWﬁm Hudfu edvouanmmanuuandse
Tuusiazfuiigaunimvesnmuazfesfiunndrafuluniuinguss asdvosgldow foil
yuNpInIsuBNiy ATNazBEan I Wwuwes SasnaEsunin uastmin By
Hagtiugunsaiiensldgnitaunlineulandnsldnuinniugeniaedeulmiuy 6 unu
(Six degree of freedom: 6-DoF) ﬁawmmmw%’wﬁLmu'qmim?iauimmawﬂ%’wuiﬁ
wiiugnndu frenisedeulmded Wuniuarnosnds iy X) 41euazen W Y)
fguuasaa (N 2) LLaZﬂ’]i‘Ml‘J‘US’e}ULLﬂuﬁgﬂaﬁﬂﬂaﬂﬁgﬂﬁﬁﬁJLLﬂu (Pitch, Yaw and Roll) A4

SUT 4 [9]



O 6 «

Y 1

U7 3 fegrevpuanialuumNATyiazgUunTalnIuay

Backward

-
-
-
-

Forward “%/ * Left

Roll Pitch

JUN 4 msiadeulvikuy 6 wnu

2.3 nMseanuuulusinsuwaunELaduy
2.3.1 \nuF3ea (Serious games: SGs)
raansaliit “nw” fudrin “@ea” Ihdenutuliyauszasdiiionts
aou [10] feswnudGealdliingussasdudnifiorutiudisiadunuily [11]
TunaneUinuandinsuinudSealssgndldiumaluladlaniaiousidlunis
Anousuuaznisfnuieing q AdnBsunsetndnwannsaddnisaninuwandond

i
v

TndiAesiuauluas [12] Ineaadnvusiidesdilunu@iual 9 9o deil [13]

1. IUgduiuslaneuseninadiduiuinuruwduiiu v3e aeean (Action
language)

2. An1sUseidiu (Assessment) wanaingUIzatAv0INISEUNNLALITIN
AT

3. finsuSusesuauenlunsiaunuiaudu (Conflict or challenge)

4. fduannsavdu dudes lou vide uiinsznseiahanemglel (Control)

5. JANNLINADULATANIUANYANKANY (Environment)



6. fiFessmiiiuiu waula uasfsge awdouTinadeuasimiiodumuinis
(Game fiction)

7. fidunaneonaziiufduiusseninetuniulasadiedeas (Human
interaction)

8. fimsldanunisel was & uazidesauase (Immersion)

9. Hnmsimuangnint 1wy warn1siandaiau (Rules/Goals)

2.3.2 Wsunsuilelulusunsunaunaiadu

1. Wwauwmas (Blender)

A Blender =

JUN 5 Tsunsuuawnes

waumesiugenaulsiuuila (Open source software: OSS) @1usu
mMsad1snuasuiawesnsiinauda fsessuiladdunisidaunainnane
U nsassuuusiasauif adeiuiuezdvestagldodianiiouads
aunsadiassnsindeulmuessmemeilsidunisaiiainszgn waganunsa
a51anofwduldegreironns Wudu venanddddauldvunans

53UVUURNS Wwu lulasgannIulaad (Microsoft Windows) wunleiaa

(MAC 0S) wazaund (Linux) {Husu

ee



- T.du

EEEEERFS

SUN 6 lUsunsugiln

Y

Wsunsugdfdugensuasdmsunisasimioimuing (engine game)

I
(Y v 1%

Luvdesfiuazandf Ingagifiunnuansavesingtu q fensidou
A1w18815U (C# language) LﬁalﬁéfaazﬂsLLaﬁmqﬁmmauauaMa
dunndenuazfliey wu maedeulmvesinazas mInnvesingmauss
Wi wazn1suBunioansing Wudu federmaulivunane
sxuUUuRnTs 1 lulasgendiuland (Microsoft Windows) lelatea (i0S)
Togda (Oculus) uazuaunsesd (Android) iudu Feanansaldswlsnsly
nesfuvestinFeu WnfAnwn vie yanalunelidennasaznisldaud

in mndldnudoinisnistdaununtuinluseadsaldineniuivig

YSENNINUA

2.4 MUNIUITIUNTTUTaINS IEmaluladlanaliouaseiunisundan1ienisiAinunnsas
< o
\anilay

nuAdglugriiuindnisldmaluladlaniaiiouasadssyndldiunisuidn
AUaeniinnznnsifnunnsenantessiuigiinnizausden feil

NuITenanea [14] ndnfanisldmalulaglanaiiouaseiuinuiioanwuy

an1un1salleglasulsstunnalaaindinuseaniu @931 “GRADYs” Usznauluaie 4 1ny

WaNmuIN1T3AN 4 fu laun N15InTauazAIUANENNT (Attention) AI1uFT (Memory)



AW (Language) WAZNTEUIUNITNITTUITEERUALTiAN1S (Visuospatial processing) Tu

WHAZLNUIAMUYIN 3 SEAU warin1saSulefalsnsauneluny n1sAnwITwUINSLY
I3 3 d" ¥ 1 3 1 v} '3 1 3 1 d"

NUNUBNTIUY 8 ATY TIVLABDWAU 2 ASINBFUAY LATLAAYASIILLAY 2 10U (LIND

¥

WAIN153AR 2 9 Ae AUdILazn15andeldla wse AwiuaznszuIuNITNISTUs
syezuazfiema) lngldnan 45 undl fe 1 alus Buansziuiegalusngn mndiau
anunsaussaiimnevessefuTidustlafis 75% Aazidsusgiudallle usdmaldim
N1 50% agfeanduliFudussduiishninlmidnass msdnuiduiunisiugasen

I 72 au (818 60-88 V) wazdgeengfifinnzaneudouintesdiuiu 27 au (91y

=

60-89 V) Fawansliiiiuinnisinnisifnsunudvsednsamanslugaeigunfvas

Hgeengiiinnznisifnunnsendniies lnenuinfiussansandninlunquigeegund

u3Tenunea [15] Anwinisundanisiansiesyuududafugiuuu oy

nagaunulnUIUm (Occupation therapists) 6 AU UNA1BAINUIUR (Physiatrists) 10 AL

I o 2N ] 2 v v o = 2 v
warUreniinnensifnunnsenantosuasUlsilinnzausudouinies 11 au oy
1Hisn15andndnyagimavesinlenismalulagniaseudddnduesevigliany
anuilunugnnasnduruunvesUsemanialaniidsaundos desan Feauilna

= 1 [ a ¥ ! I IS a
uwazldssnasnasiul 9 inugnuuadu 2 Aanssy Tdaainisiay 30 wiil wazdiniseduiy

i Y Y ' a [ 2 A a a A
nstaunULAEISImnow Ranssuwsnidunisiiunenandn 11 ¥ia Tu 4 aaun fe
Wrsute Wrsud asunald wazidila aunsaimuIN3An fell N15IRTeLaLAIUANENNS
WuUsialiles (Sustained attention) n1saauA1uaula (Alternating attention) Lan3
IndauazAluANaNISuUUIEenANaula (Selective attention) karAUIIULURANS
(Working memory) Aanssuinastiun15911e191si Ut L0 IUsEmMANINELR f28n13
UseNoueImInunIsuengnsndiniseieides 3 v fe lin1i (12 Tunew) Audu (11
Jumnau) uazgUin1idgl (14 Tunau) a1u150WauIN1T3An A9l N13IndelazAlIuny
dunsuuuseawios n1sIndanazmuAudInuuudanaNauly anud el

o a dy d‘ . o a aa

AINUIILFINUN (Spatial memory) AIININTINTEUIUID (Procedure memory)
ANNE1N50lUNITUTINTIANTS (Executive function) MUY INANAATIHIAUABY
Auwazydnnisuszneuesm1sTuegiuszAUAINEINITANITEEUST0IEUAINNIT
f1snvegana vngaulianunsandunandanuadauwariivun vse veuingau

1 [%

WNSUABIYwUUUSE HuANUNInela

X

A inuaziimYeiie vigiaundulagndes vl

D

(%
Y

PINDULALNAINITITIUNLT AEUINTINVDIAL

) <

SN 7 530U (7-point Likert-type scale)

10



11

wnnenmidn wazinUrdaiiaaferuiianelaegil 5.75 (SD 1.00) uazAladenw
WanelavegUheniansn1ivegi 5.64 (SD 1.43) gseazideaiitenisuseiiiuaiuia
wolauarazkuunlasu degun 7 Medinaduldinisseauigiauionisuini aauld

La¥DINIIIIUIIDUY 9 UaIINNITITIU

Scale and subscale Score, mean (SD)
Overall satisfaction 575(1.00)
Acceptability 5.79(0.16)
Needs 5.88(0.89)
Favorability 6.00(0.82)
Effectualness (mild cognitive impairment) 5.63(0.89)
Effectualness (mild dementia) 563(0.81)
Distinction S81(1.17)
Satisfactoriness 5.11(0.79)
Intent adequacy 5.38(0.89)
Setting adequacy 4.19(1.33)
Setting immediacy 4.50(1.37)
Inducement of interest 6.19(0.75)
Content diversity 531(154)
Expectation effectiveness 532(043)
Attraction of voluntary participation from participants 5.75(1.06)
Labor reduction for therapists 489 (161)
Contribution to therapists” work 531(0.95)
Stability 4.86(0.32)
Confirmation of proper equipment positioning 5.00(1.46)
‘Warning of system errors 4.50 (1.60)
External appearance of safety 5.00(1.10)
Durability 4.56 (1.26)
Stability satisfaction 525(1.24)
Others 579(0.14)
Willingness to use 5.63(1.41)
Additional use intention with other therapeutic tools 5.88(0.89)
Recommendation intention 5.88(0.81)

v Y

JUN 7 idensussiiuanuiianelauazasiuuilasuresiidevangiay [15]

NuITgvnneay [7] l@uenisdinuunuszendldlusunuudnnsosuazbenuey

geenenzUnAfiuggeegfiinisiAnunnses melugatiedn “RE@CH” T¥n1susuiduniss

9 Y 9
(%

g
An Al Aua1u15alun1suINIsIRNIg (Executive function) A31uTUAEN1TITEUS

(Memory and learning) kazAd1uaIu1salunisfuiuaznisatvnunisiafaulng

[
v a

(Perceptual-motor function) 91nANT5ANBENS Aatl 1) \UaUseafieungywakas SWarY
2) Insdnvicgnneaudananiinivun 3) seytesiveides lavaniuuevesd) uaziadd
Mesaanfuklavunlsdesiun 4) Iasesvedldludumumnamy 5) enesesusdanigli

WALNEAUANIUNITA 6) DOURUINNLATDINDURUDAIUNR kA 7) YoUa9lUs U8V hay

v
=1

fnaurin1stipzuuudsgun 8 Mellidnsiunaaeudungudgeenasening 65-85 U 91uau 50
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Ay vhmsduundy 2 ngu (un1sUszdiu MoCA) nauit 1 1Judgeengun@isiuiu 37 au
naudl 2 1WufigeengiiimssAnunnsesduiu 23 au nmsmeaeunguinilauaynguiiaosd
szoznansldauiede Ao 19.1 un¥l (SD 3.6) uay 20.4 (SD 3.4) ynfimwadu wasiianw
flawelaladsvosiisaesnduogi 3.80 - 4.8 (fw 5) uariinisUseidulszdnianues
nsAnuilaeTvesnguiivilmanniinguiiaes o 552.1 (SD 57.2) Axiuu uay 476.1 (SD

61.9) AZLUUAILAIU (1HU 700 AZLUL)

Cognitive domain, task, content ~ Score Remarks

Perceptual-Motor

1—Opening door with cor- No attempt Unable to com- Complete Step  Complete Step  Complete Steps  «  Step 1: Pick the correct
rect key and passcode num- plete Step 1 1 I and 2 1,2, and 3 key
ber +  Step 2: Open the door
«  Step 3: Key in the cor-
rect number

Learning and Memory

2—Make a phone call, recall-  No attempt  Unable to com- Complete on3  Completeon2 Completeon1 «  Every reattempt after a
ing the 8-digit number in plete on 3 at- attempts attempts attempt wrong digit is keyed in,
predefined sequence tempts is counted as | attempt

Executive Function

3—Identify items in each No attempt  Fail to identify  Identify | cate- Identify 2 cate- Identify all 3 + litemin from each
category from the newspa- any category gory correctly  gories correctly categories cor- category

per: (1) famous people, (2) correctly rectly

advertisement of groceries,

and (3) 4-digit number on a

lottery slip
4—Housekeeping: Sort No attempt  Sort 0 items Sort 1 item cor-  Sort 2 items Sortall 3items «  Sorting | round of 3
things inside the room correctly rectly correctly correctly items according to their

appropriate category

S—Dressing/grooming: Pick No attempt Pick appropri-  Pick appropri- ~ Pick appropri-  Pick appropri- «  Picking the appropriate

appropriate outfit for occa- ate outfit for 0 ate outfit for I ate outfit for2  ate outfit for all outfit for 3 different

sion of 3 tries of 3 tries of 3 tries 3 tries occasions

6—Handling finances: No attempt Unable to com- Complete Step  Complete Step  Complete Steps +  Step 1. Insert ATM

Withdrawing cash from plete Step 1 1 I and 2 1,2, and 3 card

ATM? +  Step 2: Enter correct
PIN®

+  Step 3: Select and
withdraw correct

amount
7—Handling finances: No attempt Unable to com- Complete Objec- Complete Objec- Complete Objec- «  Objective 1: Pick 3
Shopping at provision shop plete Objective  tive 1 with 1 tive 1 with2 or tive I and 2 correct items
1 with O correct  correct item more correct +  Objective 2: Pay the
item items correct amount

U 8 tnawinisTiimziuuvesnuddemneay [7RAdevuneway (8] \WunisundndUaeiidl

i

AMgaaLdaNmMENIIYIAle 360 a9 vumalulagioningluaniuguakiedany

lngnaapuiugnilnizanaudoudiuiu 8 au flengiade 69.43 U iAuadegiiin1ig

[

aupadonluszauuiunans (linausiinues Global Deterioration Scale rating 1@ 5 1A
7) 93U 9 Useneu uazgua 16 au lu a.f. 2018 o Isaneuialuansiverudnsnd

AMULT B AIuATITAIUNTsALdulsantessuuysraisa SnnstaieUssifiu



HanaUAUDY (Affect) wazngAnssu (Behavior) (Ifinausives Observed Emotion Rating
Scale, Overt Aggression Scale Wag St Andrew’s Sexual Behavior Assessment) Iaglit
AUhedenvuInle 360 a9 Tuanuit 5 uwisumnshetudisdl U1 suun menste medu
wazluad muiigtaedosnis Wanlunisurugegn 15 ud fuiedosgnduntvaiuuy

9 -

N9l ASIAS 1IN DULALUAINITS TN BLUS B ULNE UNAAWS SEMIN9NN53 NW1A8 AL ULaE)

' [%
v aada o 14 v

815703 N35SI UUUNANTFITeRel Uszaunisalanntdmaluladiansingsiy
NARNDUAUDIINNNSITWALLTaET91S warUszaun1salannnIsTuNINAveEy Tuai1uues

o a 1 a LY Y J 4 aa I I :’/ ::"l’g./l g
auaszgnandunsiduRedtugUiguisrlinalunisvudnleies 5 uii Mellviedy

ep el

Auavaalsang1uiadzguad Uisnaean1saiuau nasnisanliuaugawala i

Aaiusian1sidgunsaliensdmsugaengiinissfnunnsesluniauin

People with
dementia (n=8)
Frequency

e 69.63 (41-88)
35-44 |
45-54
55-64
65-74
75-84
85-94
Gender
Male
Female
Primary diagnosis
Alzheimer's disease
Unspecified dementia
Dementia in Huntington's disease
Mixed cortical and subcortical vascular dementia
Frontotemporal dementia
Secondary diagnosis
Recurrent Depressive Disorder
Depressive Episode
Organic Mood Disorder
Paranoid Schizophrenia
Global Deterioration Scale rating (GDS)
I. No cognitive decline
2. Very mild cognitive decline (age-associated memory impairment)
3. Mild cognitive decline (mild cognitive impairment)
4. Moderate cognitive decline (mild dementia)
5. Moderate severe cognitive decline (moderate dementia)

Moo —_—w - o

—_—_—mee

(2-6)°

O—hANO—OWV———w

6. Severe cognitive decline (moderately severe dementia)
7. Very severe cognitive decline (severe dementia)

*Mean (range).

¥

N v = A v awv
E‘U“V] 9 %@Naﬂigcﬁ’mimaqawﬂqﬁgﬁﬂaﬂLﬁ@llmLSU']TJQJﬂ']iVl@ﬁ@'UﬁU@ﬂQ']u%'ﬂEJﬁﬂJqULaEU (8]

Y

UAFYNUIYLAY [16] d19579ANUAIUITONITENTU (Acceptability) Aauannu
(Tolerability) uazUszaun1saldausa (Subjective experience) fen1suningaedi
ameanoadensewelulaiiend dfthefifinnzausadontriunisinindiuau 25 au
39 22 eunuindulsadalewes lsavaendenauondon nieviaedlsa ({Uhednlng)
T mednnvesadesnindiwas irinuasdvagldoul dymidungiinssy o1suel

LLaz%miﬂuéﬂwammLﬁau (Behavioral and psychological symptoms of dementia:

13



BPSD)) nelvigthegileiviauilmensia 360 aeAMlANe1 3.5 W19 ggrlauinda
12 a59 Wurandesniivsamindu 30 Ui LLazﬁﬁIa%hJﬁQwu VU9 UNIUN VWY
WAENITURIUNINNETIUIU $98N151n9e a5 09A8nUY A9l 1) ANUBANY Ty

[ =3 @ a v a I3 o v Y a
mm’mmmLauﬂmmﬂmimmqumﬂiiﬂmlmwﬂizLuuﬂ’nmwuﬂ’amamiwmw
Invauaaday (Pain Assessment IN Advanced Dementia: PAINAD) nn 5 R
I¥aunsai3013 war 5 Wi ndsnnengUnsaliensean winsenINnI1sidaugUIed
AZLUUANUAUUIALTULNNATIMSOWNAL 2 Azuuuazdemgnnsidgunsalionsuas

o & A o a < o P a a aa PN

MRIINTY 5 Wi insusziiuanuidulinasiantine dAateveinisgInlesyi 12.4
w1 10 Auldaunsaliansdesnit 5 widl 8n 10 Au ldgunsaliensegedey 15 wiil lu
20 AULE 2 AU NeansEUmMTIATLUNANIAUUIANLAY kardn 5 auldauauay
2) Usgaun1saldiud a8gninfedfiuanumdningy aunauiumien1sauawalluun
lAseas1agangidnsin 25 A i 14 au (56%) waanduiunsidinalulagiens uasd
12 Ay (48%) Aeamsldmaluladiensdnase Weaunisvaaeugidulafnniueinisves
AUEMReINUITR 3-5 Talue wuddl 2 Ay de1n1saunginssy 15Ul uasdnla

Wi 93U 10 Uszneu

Participant Characteristics n=25,n(%)
Reason for ending VR early
Participant took headset off 17 (68)
PAINAD score increased 2(8)
Other 1 (4)
Was not stopped early 5(20)
PAINAD score at baseline
0 22 (88)
| 1 (4)
2 I (4)
3 1 (4)
Final PAINAD score
0 23 (92)
2 2(8)
PAINAD score increased greater than 2 from 2(8)°

baseline
Did you enjoy doing that?
Yes 14 (56)
No 7(28)
No response 4 (16)
Would you do that again?

Yes 12 (48)
No 9 (36)
No response 4 (16)

Abbreviations: PAINAD, Pain Assessment IN Advanced Dementia; VR, virtual
reality.

*n=1 occurred between 0- and 5- minutes and n=1 occurred between 5- and
10- minutes.

a
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JUT 10 naawsannnsidaunsaiiensiudiievesnuddenineiay [16]1enansoevuneia

[y

[17] Tamumuissanssuanaudssineidesiunsiiian g aueudeunuIndianuidedn
Netes fell 1) MsdasdlanialouasuievrUagUielsnanesdiuntingay (People
with behavioral variant frontotemporal dementia: bvFTD) @3sia2a1uAaUn@n1u
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auaddon uazanavirunRnllfdedgieny denislauunanienyade 48 U Tnasaluy

9

N o

AUreuyunesyananvilalunisanmeuns Feldaclunisaiuaiu 25 w1 2694

Y
[%

1) MuuunAaeuLaziin1sUIIENEdU 9 ineafugiaivaneuden 2) gainguns

EN

“Dementia VR” 2 1394 139943NNaNEN0INNSTBINSEedANUsEanIiNefuTsesiay

#AN19 (Visuospatial agnosia) lngazdnassingaiuldmasdusguuveuvesseides
AT uaziiaudzan wrluANATININWIAGI9A1I8950UINITTU-A wazillodaua
nsAulinMIay glheaiinauduauiands Tuisesnaeswanifian1sn1sekunsiu

avante {Uigzinnnuduauniingndteludnvsvyladanmils Wedes uildewnd

1 a v

aunaniaauliluntnuiuazaindedetieitie sy gUieiiiaauladlaly
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fan way 3) wanidsuanudaiukazaiuddugide vednadudidnsiudein

&

LuunegeusneusazrdudTlusunsy wenanliideduhauideneundidunud

{13091 “Nimpro” WudfiauladuiiteSouiisunsuseifiussuirediaunudugitlsl
iy sinn1sUseiiudl 2 hilefle simuadsegiaizausaiden (Attitudes Toward
Dementia Scale) LLazm’miﬁﬂﬁiaﬁmju (Sense of Community Scale) 31AKNANTS
WﬂaamzLLuuiamaaﬁgqaaqﬁa%GiaﬂﬁLa'umm “N-impro” #8431nN15AAINEUAT

“Dementia VR” winilviruniseginzausdonuarannuiandeguyuinignldlding
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2.5 AMENUAVDUNUNIFUNIN
msWauInuiien1sguaguamuiednuilsalagldgunsniionsazfosede
msysannsTaInTasmansuifetimeiunguiuasmedumada wu e
AANIIUAIERT NISUNNE N15ANw wazniseenwuy Wudu [19] lneWnuienis
sonuuuinulumsiuguamazdosnuisanuduiusseinalaudomneisfiiouas
wadwsAnTunaslding ftisasiinusraunsaiannisdunuuagasdudadim
Usunvennufiadiadu [20] uenaniesdusznevitddalunisesnuuuinuazdes

o =¢ o

ATaE9ALIAINVBINTEBNUUY (Aesthetic design) ialiinUszaunisalitaziilug

] o

anufdnuarensuaisiusenisiiufauiuslunu e annsafnuas dnauladviu
madensins o feganeluina [21] WeliAnyszaunisainmmaelszamdudiadided
A1U33n (Sensory immersion) Tun1seanuuuinuuenNFUIsudIazfeilyidiuld
dundedu g dhunddnsnlunHfesasinu i wnsluaufdedos Iawnmd

UnUdanensunngd werua wazHawaggasee (Caregiver) [19]
2.5.1 frpgrwmaansvasnsidinalulaglanaiiouaselunisintaguas

PnNsAnwINsiimsidalagldnalulaglanialouasavesgileniinng
Raun@n1emafdnfisnuun 1wy A153nnsamdulnnasesaazidsunau (Acute

and chronic pain management) A711N&2 (Phobias) A11u3ANMA93a (Anxiety)

¥
a =

LAz AURAUNATLAATUIINATIENNFUAMNEN 9 navaansidivaluladiaiiou
Fghlvgieivssaunisalnsieusiiunisnseiuanmsiufduiusiunus
Tudagtuiinslémaluladiaiousssndunisundafiuundu vinbiguaeiingg
dll a % E2 = = a o Y a
YLADAIULEDUVDIANDI YuEEINUNTITwmAaluladialiauassasyinliinnng
AFRULINIINBA MDY FeazgdodagnelinTdunnn1sveIuAaINTNIg
nsunngnTuraveuvsNEUsauny dawalinisiaunalunisudavinlvgdae

1

AinnzNsiasukUamengfinssuiazy [19]

2.5.2 423MANNAUFUAINVINISLEUNUNAITILTS

g Yo A & 1 | ~ o w
nuneguamldiumalulagiansaulng ddvaneiieniseanings

wagn1siunndtuie niseenwuuisdenlulymunalnuazainuiny

(Aesthetic) ¥@9n1380NMRINY ABdATalATIaI19319N18v0e U dnsdaesy
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Qg{ a a =) v fa @ a s . o

Ny wanINHNITIEIAs¥EaInnsidaunsaidiannsetind (Cybersickness) €4
Dulgmmdndmiudldanugunsaiiens lneanzdugldauiineiivseifiain
. . A a a = ¥ 4

91N1544150 (Motion sickness) ©3981n1530438UATYEAINN1TITUN TRl
dudnvseiindunneuenasedlasuniseniuluanideunsies uavsaaihsziaany

W99 INN5ALe991NeIN TR I uYeUedNeIe [19]

a ad o a
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3.1 WUIRAYDINUIVYY

duilieaniinieAudauaniizausiion (Dementia Day Center: DDC)
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3) afsessnvestanssunuraulanagldilinnisifnlansainvea1uni1u9n
0 = = a aa ~ a v ~
misdefanssundanumilouasslviuniign
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3.2 YaN1UUAYDILDUNALATUNIZTWAILUITU
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Sugududuusniifiduazldlunisidond i sedunnuein wazaansagazuuy
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3.2.2 STAUAIINIINIIYLALANUVDIUTHNTULDUNALATU

1) sgaudne vise ana 1
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o o = I a A o a =
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3) SEAULIN Y30 Lakda 3
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4) AUYDILFATLALIA

BIaTe 3 Awild1uges 8 AU uazduIuvesinIzgndunuTIuIuly

aniflﬂ'ﬁl 7
5197 7 Saudindiazgndaluusiazenu (wa)
baa 1 banga 2 Lana 3
i 1 1 2 2
Al 2 2 2 3
Al 3 2 3 3
AUl a 3 3 a
it 5 3 4 4
il 6 q i 5
it 7 i 5 5
il 8 5 5 6

3.2.3 N3 MASLUULNDUSLLIUNANIS bY9IULN3

AuunannIsveInITasnnuEsealude 4 Asvuiin1snvumnueinisia
Azuuudmmngay Wuesause nevdagdenilsivnglinisiaunuiinaiui
e ARG Lavaynauy uwazdiaunsaldiduizinssaunsifnvesiauls
sudensiniunatsaseas g liiuioinuinisvesnisinnsiAna 1einud
Uszansamundeeiiiesds dululuanuideiiavesnuuuinaminisiiasuuui
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Andianludniafonvidavasnisivuadunaeiinnsgiu
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1 3w Mefauldinaniudannsgiuazgniin 1 azuuu sriauinisldouduly
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v ISP

Masla Asduazuuundiduazlasutdesgnaziialisiindi 50 Azwuu NMAUIN

[
a

AzkuunlalulsazAumlaanaunisaalull
ATLULNATY = 100 - min(AzuuuAgnin, 50) (1)

lpgALUUNgNANATLININELNTTA (2)
ATILUUNGNIN = max(Ianitgly - nafisuinasiuy, 0)
+ (Fnuassinasliwuudu * 10)

+ ([@unsannam lUwuuAse * 5) 2)

M5V 8 ATLUUILIUYNINMAIRINEUTULIAIAINETY (U

LA 1 bR 2 LA 3
A 1 10 20 20
Fudi 2 20 20 30
il 3 20 30 30
il 4 30 30 40
fuil 5 30 40 40
Al 6 40 40 50
Al 7 40 50 50
Al 8 50 50 60

fID819N1TANUILEAIAI U
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Aaagned 1 fiauldeuanad 1 awi 5 Toaanluvianue 45 3uit naduenldvuuda

2 A59 WUSWNTUAZBURNALLUUTAINAULU 30 JUT 9EAIUINANNAUNITA (1) way

(2) lopail
%LLuuﬁgﬂﬁﬂ = max(45 - 30, 0) + (2 * 10) = 35 ALLUL

ATLUUTLASU = min(100 — 35, 50) = 65 ATLUY

Aaag1en 2 Jiauldeuanai 2 aun 3 Tdnanluianun 25 i nadueilduuuiy

1 p$s eeMuanNaNNTT (1) wag (2) lawadl
ﬂzLLuuﬁgﬂﬁﬂ = max(25 - 30, 0) + (1 * 10) = 10 AZLUU

ATLUUTLESY = min(100 — 10, 50) = 90 ATLUY
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daegeit 3 fiduldnuanad 3 dud 8 nalufiomn 120 Furft naduslduoy

f3e 1 ade nedusliuundin 3 ada asmuinmnaunsi (1) uae ) Tassd
ﬂzLLuuﬁgﬂﬁﬂ = max(120 - 60, 0) + (1 * 5) + (3 * 10) = 95 AzlLUU
ATLUUTILESU = min(100 — 95, 50) = 50 AYLUY

v a1 1

PNMIAUINATUUUTIGNAENIIAMINNTT 50 ATLUY AEgRAVUALLA1 50 AzUU

3.3 Mmanaulusunsunaundindunieyiln
3.3.1 FuSuduy
pafUsznaunteluny w3e wnueauland (Game Object) 989 bAa1N
n9le91A (Hierarchy) Wazuaaziniooulanmazildiuysznay %30 AaulnluLe
(Component) fignifissidiafenisasldnudaudsenoutu q lundisduaun
Wa9 (Inspector) AziuimIneaninuesutanssunsnluntmalesfngs anu

SUN 15 MR UALUALADS L LARIAITUN 16

Y Y

Add Component

JUN 16 niheadualAmesvonuaaulangd Point Light

1) \nNeaULaNA Point Light
TuguilduviesignUaiiuidldrenlnuuduaiiuugn (Point Light) Tugy
17 fanursawaauadluyniianisldwinduaneld 4 9a Fadusdunus

Wwenfukuuiasmasaliyud 18 uaglansruasiainuiiganananivio



WWonlUn1sUszNIaNaLaLUULUA (Baked) Nau1savivann1sUszaIana

YBIUATINNNTENUAUINGUELAULNY

JUT 18 MsiUdauasiuun

2) inu@BULING Decorate
davasmonlildnnuss lianunsavdunieduls wavazlalaynlifunis

o a A o X se v o & & o o a
AUULIBILNN AU IC‘]S ﬂﬁ%ﬂqu‘b\l ANUI WU LLagg’lﬂ@]'W]@'NﬁU LLﬁ@I\ﬂ‘UEU‘V]

' ¥
=] a

19 Gauvudassanuiifvalazdneulniuudnelawnes (Collider) mugud

a a

20 Pilnaaudfndeiuinga3emiduvewds wu amnsadiury waziuuy

° L Y vy @ w ¢ ! o ¢ )
wuudtaesdutule Wusu wea (Child) n1eldgunsalusenauainilds
sufwliasmuiidunuesuandafifiesreulnuudnelames (Hud

Wealugun 19) Wi munveuuaiigiduaunsaiula

JUT 19 aunsalusenauain
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JUN 20 reulniuudnslaines

3) LNUBBULING Sounds

nueaulIndldeangluduild 2 Ju fe el unds Lazideadyadn
“nyaunidenstuNitudeIniIsEn” AeulnuAnlddmsulddsasendn

oofleada (Audio Source) JUTl 21(n) uaz (v) Taoidesiildanfuliddy

£%
v 1

gy (mp3) Fadesiundsazgnasalagy (Volume) tildseauidesiiiun

nindusrneLantos

(n) (¥)

SUN 21 ARUNLLUADBA DS AUD AN

4) \nuepuland MenuUl

wiygle (User Interface: UN) Ao nifseiilfuszaruideusiefugiau
Welvfiauamisnidenianauazsuldnmdisuanielugen sui 22
wananuaauandayglefiairstulneldnoulnuuduaua (Canvas) il
sesfumesuuvigle Tnslufidfnisfununwedlivanun 6 § s1edyni
Ny iuinueauand LevelSelectMenu uneulmuudgloviindonnu uas
awiundadaiiusnglugud 23 Tégndnnslilududaemii luvasiivuns
e 24 Yuazgnadretudofiduidldeuldsunsy lasldaana
LevelSelectTest Moglunaulniuudaniudvesinuesuiand

LevelSelectMenu nglupanaiinisisenlaflendu LoadByPath(string path
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- null) Ye3Rad SaveManager WiB8IUAIADILZNNTIEUVDILAALATULAE
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5) LANBBULANA Score Board

nsrauAziuLiRanalugu 25n) Wukvudaesaufidiasaguly

sranthuazussegluinueauiand Board luvaeiteninuiieguunseaiuy

o & A

YNIMNUNNUBBULING ScoreCanvas NTHANIHARTLULYDIIAE ALY
wiaglanauunsyAuAzkULIzintunnAsSLilalinsinanguisuaull lne
Senldauaana ScoreOnBoard Meglunaulniuudansudvasnueaulans

ScoreOnBoardManager Li19491n38N15:AUToYAAIRALILUUNISEUILUTI]

'
A 1

adlulndanzfifidedn “playerDatatxt” Tulasnves “/MClSaveData/”

[
[

fatiy A1ely ScoreOnBoard 3udunsisenldilandu LoadByPath(string

path = null) vo3AaTd SaveManager Moo 1udayanziuuaININadIna

Y
o

PnduIniveyalUkaniiauunssauasiug N3l

¥

YAt lgULaY81UN

Inldazgndmiuluguuuy json

rdManager

(n) (¥)

JUN 25 nszaTuAzLLY () UAZINLBBULANG Score_Board (%)

6) LNUBBULANA Changelocomotion
TulUsunsusygaligiauauisadanisnisadeuiils 2 lnua lnun

wsniulnuefiduaunsandounainganilaludadnganis wieiiiendn

nMalAduikuumLaneadn (Teleport Locomotion) nuafiaealulnuniie

=

! A ay v ] A . a a
LauﬁqﬂqﬁﬂLﬂa@uwaﬂLLUU@@Lu@ﬂau'l‘ﬁa (Smooth Locomotion) iWguLAg

& ¥ 1

lafunsiumuunfvesuywd diauaiuisadenivuanisinaeuntalaenis

Y

nauuuniiadensuiuunisiedeulmnfen1sfgun 26
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(Fenmsieden lwafinssms

enfwaden

iu

JUN 26 wihwinensiadieulm

\NUBBULANG ChangeLocomotionCanvas MnHNkanTisieYung
don 3 Yu Aell mlanese WY (Wuudulva) Wasieasdwuy InNNeBULANg
ModeChanger finaulwiuudAan3uavinaia Movement Mode Changer

(Y

U5390¢ Anandlugun 27(2) Wsunsulupaaagyinanudiife dnadumia
s % = a a 1% =
wasawansindeulmkuuiuIzgnUanisidnunasnsiadeulmiuumia
wosnazgnlaldeu dnaduihuuiinisindoulnikuuiiuasgnilaldau
wagnsndeubmkuunanenazgnUanislidau uwardnalurisaesuun
wlansldnuisaesiuy Inendauaunsadeniasulnunnisingeulng

IaluvzLauLny

B - Movement Mode Changer (Script)

Locomotion Manager None |

() ()
U 27 inueaulang ChangeLocomotion (n) LazmaulniLuAvBUNLBOY

19n% ModeChanger (3)

7) 1ANOBULANG Scene Loader
fgerzaonisildsudunduluidududusiu lugui 28 finisenn
298719 0.5 ¥ wazdsunmlviaes 9 21989 Weantyminisiuasu

ANATEAURUIULNADINTLIB U

Scene Loader (Seript)

Single
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8) LNUBAULANG ResetGame
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& Unity Script (3 asset r es) | 17 references
14 Flpublic class ScoreManager : MonoBehaviour
15 {
16
17 public static ScoreManager sManager;
18
19 // Game Levels and GameStates (passed from main UI program)
20 public static int Level = 2;
21 public static int GameStates = 1;
22 // Constants
23 int[] nVegObjectlevell = { 1, 2, 2, 3, 3, 4, 4, 5 };
24 int[] nVegObjectLevel2 = { 2, 2, 3, 3, 4, 4, 5, 5 };
25 int[] nVegObjectlLevel3 = { 2, 3, 3, 4, 4, 5, 5, 6 };
26
27
28 // Fixed parameters of the game (never change)
29 string[] Vegetables = { "Cabbage", "Carrot", "Cucumber", "Onion", "Pumpkin", "Tomato" };
30 = string[] VegNameDisplay = { "« nznin W', "e uasan w",
31 "o wewAM an", "e dmen w",
32 "o dAnay an", "e uzidiaa an" };
33 static int maxVegetableType = 6; // Six types of vegetables
34 static int maxVegObject = 6; // max number of veg objects
35 int Invalid_vegID = -20000; //
3 int Invalid_basketID = -20001;
374"
38 // Variables initialized from each game
39 static int nVegType = @; // number of types of vegetables in the quest
40 static int[] ChosenVegTypeQuest = { -1, -1, -1, -1, -1, -1 };
41 static int[] nChosenVegQuest = { 0, 0, 0, 0, 0, 0 };
42
43 int nVegObject = 0;
44 int[] vegQuest = new int[maxVegObject]; // list of random vegetables for a quest
45 int[] nEachVegQuest = { 0, 0, 0, 0, 0, 0 }; // list of random vegetables for a quest
46 int[] EachChosenVegType = { };
47 = // prepare images, shape, text and amount for every types of vegetables
48 | // prepare images of vegetables
49 [ public GameObject[] Cabbage_Image = new GameObject[maxVegObject];
50 public GameObject[] Carrot_Image = new GameObject[maxVegObject];
51 public GameObject[] Cucumber_Image = new GameObject[maxVegObject];
52 public GameObject[] Onion_Image = new GameObject[maxVegObject];
53 public GameObject[] Pumpkin_Image = new GameObject[maxVegObject];
54 public GameObject[] Tomato_Image = new GameObject[maxVegObject];
55 // prepare shapes for hint
56 public GameObject[] Square_Image = new GameObject[maxVegObject];
57 public GameObject[] Triangle_Image = new GameObject[maxVegObject];
58 public GameObject[] Pentagon_Image = new GameObject[maxVegObject];
59 public GameObject[] Star_Image = new GameObject[maxVegObject];
60 public GameObject[] Diamond_Image = new GameObject[maxVegObject];
61 public GameObject[] Circle_Image = new GameObject[maxVegObject];
62 // prepare vegetable names & amount of each vegetable for Level 1
63 public Text[] Level_1_VegTypeText = new Text[maxVegObject];
64 public Text[] Level 1 _VegAmountText = new Text[maxVegObject];
65
66 private int Levell DisplayPeriod = 10;
67 private int Level2_DisplayPeriod = 10;
68 private int Level3_DisplayPeriod = 10;
69 private int Levell HintPeriod = 5;
70 private int Level2 HintPeriod = 5;
71 private int Level3_HintPeriod = 5;
72
73 private bool HintLevellOn = false;
74 private bool HintHalfButtonClicked = false;
75
76 private int nHintHalfUsed;
77 private int nHintFullUsed;

1 Y
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78

79 [SerializeField] Timer timerl;

80

81

82 public GameObject HintButtonl;

83 public GameObject HintButton2;

84

85 public GameObject BasketlLevell;

86 public GameObject[] BasketlLevel2and3 = new GameObject[maxVegObject];
87

88

89

90 // Count veg for Level 1

91 int[] CountVeg = new int[maxVegetableType];
92 // Count veg for Level 2, 3

93 Basket[] VeginBasket = new Basket[maxVegObject];
94

95 int[] vegPermutation = { -1, -1, -1, -1, -1, -1 };
96

97 public GameObject particle;

98

99 public GameObject HintArrow_Text;
100 public GameObject CongratArrow_Text;
101 public GameObject BacktoMenu_Button;
102 public GameObject BacktoMenu_UI;

103

104 public BNG.Sceneloader sceneloader;
105 public string SelectLevelSceneName = "SelectlLevel Scene";
106

107

108

109 = //public GameObject Obj_Sound_Bgl;
110 //public GameObject Obj_Sound_Bg2;
111 //public GameObject Obj_Sound_Bg3;
112 public GameObject Obj_Sound_Alert;
113 public GameObject Obj_Sound_Alert2;
114

i 1Y private bool GameOver;

116

117 //Current Time

118 public float currentTime = 0f;

119 public Text countText;

120

121 public SaveObject playerstatus;

122

123 // Right or Wrong sounds

124 public GameObject objSoundRight;

195 public GameObject objSoundWrong;

126

127 //Current Score

128 public Text currentscore_text;

129
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@ Unity Message | O references
130 + private void ()l:|

138 |m i

gNaMEZID(string vegName)l:l

156 + ;Ln: é;;ketNameZID(ﬂring basketNama)E
174 + (10_1:1 Eé;mpu‘te\/ege‘table( )I:|

205 |%  void Levell disp_full ()]

273 % void Level1_disp_half() ]

350 M ;/c;j;;EL;QelzandS_disp_full()E

407 + \:/c;j;:EL;QelZandS_disp_half()l:l

467 + v 'HrLre\rfels_disp_none()E]

486 @  public void StartHint_Levell()[. ]
497 & ;:ub‘l::mr void StartHint_LevelZ()l:l

509 +

ic void StartHint_LevelB_half()E

522 ) 7pub‘1§LC’ void StartHint_LevelB_-Full()E

534 + ;;rilvatei void EndHintLevell()[...|
539 + |;r:1vate7 void EndHintLevel2()[.. ]
544 + ;)r‘_:l.vate_ void EndHintlLevel3_half()[...|
556 + |Elr‘71;l;‘tei void EndHintLevelB_‘Full()El
556 + E)u_bllc “Void ShowHintButtonLevell()[.. |
561 + ;;Lrt-;lzf.;:uvoid ShowHintButtonLevel2())|.. .|
566 + |;u7|;1‘§;:7void ShowHintButtonLevel3()[...]
572 + ;ufl;l::.;:ﬁvoid executelevell()).. .|

582 + E;ubi::.c void executelevel2( )E

ic void executelevel3( -]

€62 @  void initialized()[.)]

[
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602 £ void initialized()lzl

770 ® ;‘ublic void start()[...|

799 & public void CheckvegAddCorrectLevell(string VegName, int amount)l:l

831 & public void UpdatePointLevell(string Veg, int amount)l:l

864 & public void CheckVegAddCorrectLevel2and3(string basketName, string VegName, int amount)E
922 & public void UpdatePointLevel2and3(string basketName, string VegName, int amount)l:l

988 = ;‘ublic void Update()[.. ]

1064 4 public void UpdateSccr‘e()El

1141 4 public void Load_SelectLevel_Scene()I:l

1148 + public void Load_NextLevel_Scene()El
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1. flauudarseiuszasdazidnauinuazldmds PhotonNetwork
ConnectUsingSetting() LﬁaﬁamiaL%"}ﬁ'uL%%Wnaifﬂmwaqiwmauimauswﬂu
flafdu Start) fawanslugudl 40 lunsdfiBeusded5afaziSenldiladdy
PhotonNetwork.JoinRoom(JoinRoomName) Wiedenvesfiazdiluau delu

TUswnsuiilanirustarestiarmtinil “RandomRoom”

33 public string JoinRoomName = “RandomRoom";

61 - void Start() {

62 // Connect to Random Room if Connected to Photon Server
63 = if (PhotonNetwork.IsConnected) {

64 = if (JoinRoomOnStart) {

65 LogText("Joining Room : " + JoinRoomName);

66 PhotonNetwork. JoinRoom(JoinRoomName) ;

67 }

68 3

69 // Otherwise establish a new connection. We can then connect via OnConnectedToMaster
7@ = else {

71 PhotonNetwork.ConnectUsingSettings();

72 Photonletwork.GameVersion = GameVersion;

73 1

74 }

75
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public override void OnJoinRoomFailed(short returnCode, string message) {
LogText("Room does not exist. Creating <color=yellow>" + JoinRoomName + "</color>");

42

PhotonNetwork.CreateRoom(JoinRoomName, new RoomOptions { MaxPlayers = maxPlayersPerRoom }, TypedlLobby.Default);

}

public override void OnJoinedRoom() {

LogText("Joined Room. Creating Remote Player Representation.");

/[ Network Instantiate the object used to represent our player. This will have a View on it and represent the player
GameObject player = PhotonMetwork.Instantiate(RemotePlayerObjectName, new Vector3(@f, @f, ©f), Quaternion.identity, @);

NetworkPlayer np = player.GetComponent<NetworkPlayer>();
if (np) {
np.transform.name = "MyRemotePlayer";
np.AssignPlayerObjects();
}
1
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void

ty Messag
Start() {
LeftGrabber = GameObject.Find("LeftController™).GetComponentInChildren<Grabber>();

gitleft = LeftGrabber.GetComponent<GrabbablesInTrigger>();

RightGrabber = GameObject.Find("RightController").GetComponentInChildren<Grabber>();

gitRight = RightGrabber.GetComponent<GrabbablesInTrigger>();

@ Unit
void

requestedGrabbables = new Dictionary<int, double>();

// Check for request to grab object
checkGrabbablesTransfer();

// Remote Player
if (!photonView.IsMine) {

if(disabledObjects) {
toggleObjects(true);

// Keeps latency in mind to keep player in sync
_syncTime += Time.deltaTime;
float synchValue = _syncTime / _syncDelay;

// Update Head and Hands Positions

updateRemotePositionRotation(RemoteHeadTransform, _syncHeadStartPosition, _syncHeadEndPosition,
_syncHeadStartRotation, _syncHeadEndRotation, synchValue);

updateRemotePositionRotation(RemoteLeftHandTransform, _synclLHandStartPosition, _synclHandEndPosition,
_synclHandStartRotation, _synclHandEndRotation, synchValue);

updateRemotePositionRotation(RemoteRightHandTransform, _syncRHandStartPosition, _syncRHandEndPosition,
_syncRHandStartRotation, _syncRHandEndRotation, synchValue);

// Update animation info
if (RemoteLeftHandAnimator) {

43

_syncleftGripStart = Mathf.Lerp(_syncLeftGripStart, _syncleftGripEnd, Time.deltaTime * HandAnimationSpeed);

RemoteleftHandAnimator.SetFloat("Flex", _syncleftGripStart);
RemoteleftHandAnimator.Setlayerkeight(@, 1);

_syncleftPointStart = Mathf.Lerp(_synclLeftPointStart, _syncleftPointEnd, Time.deltaTime * HandAnimationSpeed);

RemoteleftHandAnimator.SetlayerWeight(2, _syncLeftPointStart);

_syncLeftThumbStart = Mathf.Lerp(_syncLeftThumbStart, _synclLeftThumbEnd, Time.deltaTime * HandAnimationSpeed);

RemoteleftHandAnimator.SetlayerWeight(1, _syncLeftThumbStart);

// Default to grip if holding an item
if(_synclLeftHoldingItem) {

}

RemoteleftHandAnimator.SetlLayerWeight(0, @);
RemoteleftHandAnimator.SetFloat("Flex", 1);
RemotelLeftHandAnimator.SetFloat(l, ©);
RemotelLeftHandAnimator.SetFloat(2, 8);

else {

RemoteleftHandAnimator.SetInteger("Pose”, 0);

Y 1
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158 = if (RemoteRightHandAnimator) {

159 _syncRightGripStart = Mathf.Lerp(_syncRightGripStart, _syncRightGripEnd, Time.deltaTime * HandAnimationSpeed);
168 RemoteRightHandAnimator.SetFloat ("Flex", _syncRightGripStart);

161

162 _syncRightPointStart = Mathf.Lerp(_syncRightPointStart, _syncRightPointEnd, Time.deltaTime * HandAnimationSpeed);
163 RemoteRightHandAnimator.SetlLayerWeight(2, _syncRightPointStart);

164

165 _syncRightThumbStart = Mathf.Lerp(_syncRightThumbStart, _syncRightThumbEnd, Time.deltaTime * HandAnimationSpeed);
166 RemoteRightHandAnimator.SetlLayerieight(l, _syncRightThumbStart);

167

168 // Default to grip if holding an item

169 B if (_syncRightHoldingItem) {

170 RemoteRightHandAnimator.SetLayerWeight(@, @);

171 RemoteRightHandAnimator.SetFloat ("Flex", 1);

172 RemoteRightHandAnimator.SetlayerWeight (1, 8);

173 RemoteRightHandAnimator.SetlLayerheight(2, @);

174 }

175 B else {

176 RemoteRightHandAnimator.SetInteger("Pose", @);

177 ¥

178 }

179 i

180 = else {

181 = if(ldisabledObjects) {

182 toggleObjects(false);

183 }

184 }

185 1
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