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Iepidnqyn

H mapovca mruylakn epyasio Tapovstdlel TV avantuén evOog EKTOOEVTIKOD TOLYVIOOD
2D (serious game) Le EVOOUATMOOT) OVIOAOYIKNG Hoviedomoinong yvaonc. To kevtpikd
{nrovpuevo etvat 1 dopnuUEVN Kol ETEKTAGIUN SLoEIPIOT TOL TEPLEXOUEVOD TOV
moyvidov (NPCs, epyacieg, d1dAoyot, aviapolBEg) HEGM TEXVOAOYLDV
OWL/RDF/Turtle, amopevyovtog tnVv amokAeiotikn ypnon hardcoded Aoyikng.

H apyrrektovikn Bacileton o€ tpia enimeda: o Ontology Layer mov opilet Tic €vvoleg
kot oyéoelg, o Unity Layer mov viomotei Ty game logic oe C#, kot to Content Mapping
Layer mov yepupmvel ovtoroyio kot Unity péow URI-based TaskData. H ovtoAoyia
oyeoldotnke pe to epyoieio Protégeé kot amobnkedtnke oe dvo apyeio Turtle — éva yia

TO GYNLLO Kot £vo. Yo To instances.

To svotua vrootpilet Tpelg Tomovg epyacimv (Word-to-Image, Image-to-Text,
Image-to-Phrase), cOotua mpoddov pe kovoveg oelpdg NPCs kot proximity
constraints, narrator guidance, score-based rewards (Bronze/Silver/Gold/Diamond) kot
nyntwéd feedback. Ta amoteréopata emPePordvovy TL | OVTOAOYIKT HOVTEAOTOINGN
umopel va eveouatodel Tpaktikd oe chyypovn game engine, TPoSPEPOVTOG

EMEKTAGIUT KO CLVINPNOIUN PAOT Y10 EKTOOEVTIKES EPAPUOYEG.

Ag&Ee1g KAeWO14: serious game, ovtoloyia, OWL/RDF, Unity, ekmoidevtikd moatyvidt,

semantic web, gamification
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Abstract

This thesis presents the development of a 2D educational game (serious game)
incorporating ontological knowledge modelling. The central challenge addressed is the
structured and extensible management of game content (NPCs, tasks, dialogues,
rewards) through OWL/RDF/Turtle technologies, avoiding exclusive reliance on

hardcoded logic.

The architecture is based on three layers: the Ontology Layer defining concepts and
relations, the Unity Layer implementing game logic in C#, and the Content Mapping
Layer bridging ontology and Unity via URI-based TaskData. The ontology was
designed using Protégé and stored in two Turtle files — one for the schema and one for

instances.

The system supports three task types (Word-to-Image, Image-to-Text, Image-to-
Phrase), a progression system with NPC ordering rules and proximity constraints,
narrator guidance, score-based rewards (Bronze/Silver/Gold/Diamond) and audio
feedback. Results confirm that ontological modelling can be practically integrated into a
modern game engine, providing an extensible and maintainable foundation for

educational applications.

Keywords: serious game, ontology, OWL/RDF, Unity, educational game, semantic

web, gamification
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Katdroyog Opov
O mivokag CUUTANPAOVEL TIG GLVTOUOYPAPiES Kot opilel KAOe Pacikn Eévvola Tov Epyov
HE EAANVIKY amOd06M Kot pOAO GTO GUGTNLAL.

Serious Game: WYnowokd maryviot pe ekmodevtikd 6to)o. oto project: Candy City

scene pe NPCs ko tasks.

Ovrohoyia: Tumkn avanapdotacn yvoong (khdoel, properties, individuals) ce

OWL/RDF/Turtle.

URI: Movadwko kAedi. mpémet va tarptalet petald .ttl, InteractiveNPC ko TaskData.
NPCArchetype: Ovtoroyiko apyétomo NPC. Unity: npcArchetypeUri.
TaskTemplate: [Ipdtuno epyaciog pe modality, initialDifficultyProfile.

Modality: Word-to-Image, Image-to-Text, Image-to-Phrase — kafopilet Ul panel.
DifficultyProfile: Beginner (1), Intermediate (2), Advanced (3) — eninedo maikt.
DifficultyPolicy: Kavovog mtpocappoyng petd and sequence (accuracy + hints = delta).
TaskData: ScriptableObject: taskUri = sprites, phrases, hints.

Progression Order: Xeipd NPCs octo GameManager.

PerformanceTracker: Kataypagr| accuracy, score, hints, latency ava task.

Reward Tier: Bronze/Silver/Gold/Diamond an6 péco score 0-100.

Narrator marker: narrator://seen/... 1o CompletedTaskUris — one-time pnvopoza.
StreamingAssets: ®daxelog runtime yw .ttl apyeio.

PBKDF2: AlyopiBuoc hash kwdwo0 oto PasswordHelper.
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1 Kegarmo 1: Evooayoyn

1.1 To IpoPfinpo ko n Enpacia Tov

H mapovoa truyiokn epyacio acyoleitol pe tnv avantuérn £vOg EKTOLOEVTIKOD
moyvidlov 2D (serious game), 6To 00i0 1 0pYAV®OGT TOV TEPLEXOUEVOL Oev Paciletan
anokAelotikd o€ hardcoded Aoyikr|, oAl cuvdvdletal pe OVTIOAOYIKT LOVTEAOTTOIN O
yvoons. H avantuén ekmatdentik®v epoproymv Pe SUVOTOTNTEG TPOGUPLOYNG Kot
enektactuoTTog amotedel Eva omd T To evepyd epeuvnTiKd edia 6T SooTadpOo

TEXVOAOYL0G KO TOOOYMYIKNG EMGTHIUNG.

To Bacud TpdPANLO TOV AVTILETOTILOVY 01 GVYYPOVES EKTOOEVTIKES EQUPLOYES
TOLYVIO00 EIVOL 1) AVAYKT] Y10 SOUMUEVT), ETEKTAGIUT KOl GLUVTNPNOUN dlayeiplon Tov
nepleyopévon touvg. Xrotyeio 6mwg NPCs, epyaoies, enineda duokoriog, didhoyot,
vrodei&elg (hints) ko avropolBés (rewards) ocvyvd opilovron pe okANpA
KOOKOTOIMUEVT AOYIKT], TOL KaO1GTA OVGKOAT T1 GLVTIPNON Kot EXEKTAGT. AVTN N
TPOGEYYION, TOPOTL EXTPEMEL YPIYOPT| OPYLKT VAOTOINGT), ONLOVPYEL ONUOVTIKG
TPOoPANUATO OTN LEGOUAKPOTPODETUN avATTVEY: KAOE aAAOYT) TEPLEYOUEVOL OTTOLTEL
TPOTOTOINGT TOAAATAMY Scripts, avEAveL TOV Kivouvo acvvenelmv (T.y. Aovlacuéva 1
ourAd URIs) kot Suokoledel TNV EMEKTACT GE VEOLG YOPAKTI|PES, VEOLG TUTTOVG

0OKNGEMV 1] VEEC GKNVEC.

H ypnon ovroroyiov (OWL/RDF) yia tnv avamopdotacT autig g YVAOCNS TPOSPEPEL
piot SOUNUEVN EVOALOKTIKY): ETITPEMEL T GOPT| OVOTOPACTOCT) EVVOLDV KOl GYEGEMV,
TNV ENOANDEVOT GLVETEWNG LLE Teasoner KoTd To oYeOG Kot T GUVOEST e runtime
cvotiuata pécm otafepmv avayvoplotik®v (URIs). to mhaiclo g epyaciag, 1
ovtoAoyia Asttovpyel og «mnyn oA 0e1ag» yia ) doun tov matyvidlov (wotog NPC éyet
To1EG epyaciec, wola modality, moleg TOAMTIKEG TPOGAPLOYNG), EVD TO OTTIKO KO
AexTikd meplexdevo (ewoves, Ppacels, hints) droywpiletor Ko avtiotoyiletor pécm

TaskData assets oto Unity

H onpocio Tov 8épatog etvor vynAn, Kabdg cuvovalel 600 eVPLTEPN ETICTNLOVIKA

mtedio:

o TMoudaywywod oyedooud HECH serious games: YPNOT| UNYAVICUAOV ToyvVidov yio

NV gvioyvon g LABNoMGS, TG CLUUETOYNS KOL TOL KIVIITPOL TV YPNCTAOV.



*  Teyvoloyikn opyavmon YvmoNS LEG® OVIOALOYIDV Kol semantic dEdOUEVOV:
a&lonoinon tumorompévey texvoroyiwv (OWL, RDF, Turtle) yuo

HoVTEAOTTOIN O Kol S1oryEipLom Tov TEPLEYOUEVOV.

H evomoinon avtdv twv 600 mediov o€ Eva Ae1Tovpyikd TPOTOTLTO ATOTEAEL TO

KeVTPIKO {ntodpevo g epyociog.
1.2 X710y01 ¢ [IToytoxnc

Ot kOp1o1 6TOY01 TOL TEOMKAV Y10 TNV EKTOHVNON TNG TAPOVCAG EPYUCING EIVOL:

1. Zyediaon ovroroyiag (SGOntology) yia tnVv avamapdoTact TV Pacikdv
evvolmv tov moryvidov: NPCArchetype, TaskTemplate, Modality,
DifficultyProfile, DifficultyPolicy, RewardScheme kot oyetikéc oyéoeig
(hasTaskTemplate, usesModality, initialDifficultyProfile k.d.).

2. XbHvdeon g ovroroyiag pe o Unity runtime pécw avtiotoiyiong URIs kot
mapping ce C# domain objects (OntologyLoader, TaskManager), ®cte 1 dopun

va Tpoépyetat amod ta .ttl apyeio kKo 6yt omd hardcoded Aioteg

3. YAomoinon moAlamAdv tomov epyacidv (Word-to-Image, Image-to-Text,
Image-to-Phrase) pe dvvopkn emhoyn Ul panel ava modality

4. Avémtoén punyovicpob tpoddov pe kabopiopévn oelpd NPCs, proximity
constraints, intro/outro dialogues kot one-time pnvopara.

5. Koartaypaen enidoong Kot Tpocapoyr] SuoKOAMAG LETE 0md OAOKANPOUEVT|
axoiovBia tasks (accuracy, hints, latency — epappoyn DifficultyPolicy)

6. Evoopdtoon cuotudtov Stoldymv, narrator, rewards kot nyntucon
feedback yia kaBod1ynon, kivntpo kot aicOnom oOAOKANP®UEVOL TOLYVIOI00

7. Anuovpyio Aettovpyoh Tp®TOTOHTOL HE dvvaToTNTa ENéKTOoNG (VEor NPC,

tasks, oknVvEg) ympig avaoyedlaoud OAOKANPNG TG AOYIKNG progression.



IIpocéyyion ka Baocikd Amoteréopata

H mpocéyyion ompiydnke o copn SoypPIoHd TPLOV ETTEI®V:

* Ontology Layer: opilet Tt vdpyel 6TO ALY VIOl KOl TMOG TO GTOLXEIN GLVOEOVTOL
(NPCs, tasks, modalities, difficulty, policies, rewards). To schema opyavdvetot
6€ OLLOOOTOMTIKEG KAAGELS («boxes») eumvevcuéveg amd 1o mAaicto Tov Loizou

kot Andreou (2025)
» Unity Layer: vAomotel tn cuumepipopd Tov oty vidlov katd to runtime pécw C#
scripts kol managers (GameManager, TaskManager, TaskUI,

NPClnteractionHandler, PerformanceTracker, RewardManager «.4.).

* Content Mapping Layer (TaskData): mapéyet 1o ontikd kot Aektikd meplexOUevo

ava task URI, yepupwvovtag ovioloyia kot Unity.

H enwowovia peta&d emnedonv yivetoan anmokAieiotikd pe URIs: kdBe NPC, task ot
modality éyet povadikd avayvopioTikd Tov mpénet vo touptalet petaly .ttl, Inspector
(InteractiveNPC) kot TaskData entries. Avtog 0 Kovovog Letdvel coupling Kot emitpEnet

enaAnOgvon mptv 1o runtime.

Ta Bacwd amoteAéopoto TEPIAAUBEVOVV: ETLTUYT] OVTOAOYIKT LOVIEAOTTOINOT LE
avtiotoiyion URIs, Aettovpyio tpuodv task modalities pe Egywprotd Ul Panels,
progression flow pe xavoveg oelpdg kot constraints, narrator guidance o€ milestones,
score-based rewards kot audio feedback (povoikn oknvng, SFX yeyovotwv) kot
amofnkevomn Tpoddov tov maiktn oe JSON apyeio, ympig va pmepdevovtal runtime

dedopéva pe to ontology schema.

1.3 IIeoio E@appoyrng — Candy City

To mpwtdTLTO €0T1AlEL 0T oKNVT| Candy City (SugarScene) 6mov o maiktng EeKvd
a6 Main Menu (login/dnpovpyio Tpoeid), E1GEPYXETAL GTY GKNVY| KOl CAANAETIOA e
NPCs (n.y. Candy Fox, Vending Machine, Candy Princess) pe kaBopiopévn ceipd.
Kabe NPC mpoc@épet tasks mov pidtpapovrton pe 1o tpéyov DifficultyProfile tov maiktn
(Beginner / Intermediate / Advanced). O narrator map€yet kaBodnynon o€ milestones

(welcome message 1| LETA OO OMUOVTIKA oMLElo progression).



H oxnvn Aertovpyel og proof-of-concept: dev viormoteiton data lake xon digital twin,
aAld to schema meprlapfaver Evvoleg (DataLake kot DigitalTwins) yio peAdovtikn

EMEKTOON

1.4 Opyavoon tov Eyypdeov

To vréAoITo £YYpOpo opyavmdveETOL G EENG:

*  Kepdhato 2: ITapovoidletar n fipAoypapikn avacKOnnon, e E0TI0OT G
serious games, gamification, TPOGOPUOGTIKA CLGTHLLOTA LAONONG Kot semantic

enrichment.

*  Kepdraro 3: Ieprypdpeton 1o Oewpitikd Kot tpoktikd vwofabdpo — Unity,
OWL/RDF/Turtle, Protégé, JISON kot 1 apyITEKTOVIKT TOV GLGTHILATOG,.

*  Kepdrao 4: Avarvetor 1 pebodoroyia avamtuéng and Tig amoitoels £0¢ TV
vAomoinon.

*  Kepdriaro 5: [Tapovoidletor enidel&n T0V GLGTAUATOG LE GEVAPLO YPNOG KO
UETPIKES QTOTIUNONG.

*  Kepdharo 6: IapatiBevtar to copnepdopata, aSloloyeitor n enitevén TV

oTOY®V Ko TPOTEIVETOL LEAAOVTIKT EpyaTial.



2 Keeaioro 2: Biphmoypa@ukn) Avaokonnon
2.1 Ewayoy

H Biprioypagikn avackonnon eetdlet epyacieg mov oyetifovrot pe Toug KOplovg
TUAMVEG TNG TOPOVGOC EpYaciag: serious games Kot gamification, kowvovikn pdbnon
Kol AAANAETIOPaOT), EE0TOUIKELON KOl TPOCAPLOGTIKA GLGTH LT, KOODC ko data
lakes kot onpoactorloyikd epmhovtiopd dedopévav. TKomdg ivarl n OempnTikn
TeEKUNPImOoN TG EMAEYUEVNC TPOGEYYIONG, O EVTOTMICUOG EQAPUOCILMOV TPUKTIKMV KoL 1)

S0TOTTMOOT) TOL EPEVVNTIKOV KEVOVD.
2.2 Serious Games kon Gamification

Ta serious games amoTEAOVV YNOLOUKEG EPAPUOYES TTOV GLVOLALOVY UNYOVIGLOVG

o VISL00 pe EKTUOELTIKOVG 1) enayyeApaTkong 6toyovc. Ot Bonnechére et al. (2021)
0€ EKTEVI LETO-OVOCKOTNGT KATAANYOLV OTL TaL SErious games eVIGYVOVV TN
GUULETOYN, TO KIVNTPO KoL, VIO KATAAANAEG GUVONKEG OYEOIAGLLOV, TN LOONGLOKN

amddoo.

Ot Lamb et al. (2018) o€ cGuGTNUATIKY OVOGKOTNOM YloL T YPT|ON SErious games GTIG
QLOIKEG eMOTNHES TOVICOLV OTL 1] amoTeEAESUATIKOTNTA TOVG EEapTaTAL GE LEYAAO
Babuod amd v evBuypappion peta&d Todaywylkdv otoywv Kot game mechanics. H
epyacia Challenge-based Learning (Nichols et al., 2020) avadeikvdetl 6Tt o1 unyavicpol
TPOKANOMNG, GTOYOL Kol AvVaTPOPOdOTNOTG bItostnpilovy evepyn pabnon — evpnuo

mov aflomombnke 6tov oYed1AGUO TOL progression flow.
2.3 Kowovik] Madnon kar AAinieniopaon

H aAAnienidpaon petadd ypnon Kot EIKOVIK®OV YapoKTpov arotelel Kpiopo ctoyyeio
eKTodeLTIK®V oy vidliwv. Ot Taib et al. (2019) toviCovv 611 1 oyediaon
aAANAemidpaomg emnped el OVGLUGTIKA TNV EUTAOKT TOV XPNOTOV, EVO HUNYOVIGHOL
proximity-based interaction Ko GEPLOKNES TPOAIOV EVIGYHOLY TNV P YNHOTIKN

GLVOY).

O Makransky & Lilleholt (2018) e&gtdlovv tov poho adinAemidpaong Kot

PN YNUOTIKNG OOUNG OE Serious games £KOVIKNG TPOyLOTIKOTNTAG, OglyvovTag OTL



dounpévn apnynon enNPeAlel OLGLUGTIKA TNV EKTOLOEVTIKT EUTELPIO. — EVPNLOL TTOV

vrootpilel v emhoyn narrator guidance system.
2.4 E&atopikevon ko Ilpocappootikd Xvotipota MdaOnong

Ot Kickmeier-Rust & Albert (2010) vrootnpilovv 0TL | TPOGAPUOYN TEPLEYOUEVOL
Baoel Tpoeid ypno Kol ETIOO00NC AVEAVEL ATOTEAEGHATIKOTNTO Kol engagement. H
epyacia twv Spruit & Jagesar (2016) yio evooudtmon data lakes pe self-adaptive
serious games 0£tel T1 PAGELS Y10 APYITEKTOVIKEG TTOL YPTOLUOTOOVV EEMTEPIKAL
amofeTNPLO MG TTNYN YVAOOTG — TPOGEYYIOT) TOV GLYYEVEVEL AUECH LLE TN XPNON

oVTOAOYiOG MG EEMTEPIKNG TNYNS GTNV TOPOVGA EPYOCTaL.
2.5 Data Lakes ko1 Xnpacioroyikog Epmiovtiopndg

Ot Hai et al. (2016) avadgtkvOovy T onUacio TG OVTIOAOYIKNG OPYAVMONG Yo
KaAVTEPN avalnTnon, KaTovonon Kot ovaAluTikn a&toroinon dedopévav. Ot Sawadogo
& Darmont (2021) e€etdlovv Bedtimon oadAnAenidpaong pe data lakes pécm ynoelaxov
ddvuwv, eved ot Diamantini et al. (2019) avaidovv teyvikég semantic enrichment yio
data lake metadata. Kot ot 600 gpyacieg emiBefatdvovy 0Tt 1] GNULAGIOAOYIKY 0pYavmo)

amotelel Kpion vTodour| Yo EMEKTAGILO GLGTLLATO.
2.6 Kprtikn Xoykpion kot Epgovntiko Kevo

H Biproypagio arokarvmtel 1oyvpn Bempnrikn| fdon oe kb empépoug medio.
Qo61660, gviomileTal £va GOEES EPELVNTIKO KEVO: 1 EAAELYN TPAKTIKNG EVOTTOINONG
oAV TOV CLVICTOG®V (OvToroyia + game runtime + adaptation + rewards) ce éva
eVI00 AEITOVPYIKO TPOTOTLITO AVATTVYIEVO GE EUTOPIKT game engine. Ot vdpyovceg
gpyacieg teivouv va eotidlovv gite otn Bewpntikn poviedonoinon gite oty game
development ywpic semantic vrodour. H napodoa epyacio otoyedel akpifmg oe ovt

Vv gvomoinon.



2.7 Xdvoynm

To Bewpntikd vIoPabpo emPePordverl 6Tl 1) ETAEYUEVN TPOGEYYIOT EIVOL EXIGTNHOVIKG
TEKUNPLOUEVT] KOL TEYVOAOYIKA dpun Yo vAomoinot. H BiAtoypagio vrootpiletl 10600
TN (PNON Serious games Yo EKTALOEVTIKOVS GKOTOVS 0G0 Kot TV a&lomoinor semantic

TEXYVOAOYLADV Y10, TNV OPYEV®OGT KO TPOGUPLOYT TOL TEPLEYOUEVOV.



3 Keeaioo 3: Teyvoroywo YaopaOBpo
3.1 Ozopntiké Yaopabdpo

H mapovoa epyacia Paciletor oo Semantic Web stack: RDF yia avoarapdotoon
yveyovotwv, OWL yia dounpéveg kAdoelg kot meplopiopovg, Turtle (.ttl) yia
amofnkevon, kail Protégé yio oyedioon/enainbevon. To kevipikd emyeipnuo etvor 0t
«AOYIKT TOL TOYVIOOV» UTOpPEL va ekppacTel oG Ypapnua yvaong (knowledge graph)

Kot vo. ouvoebet pe runtime engine (Unity) péow otabepmv URIs.

210 RDF, ka0 onlwon eivar tprada (Ymokeipevo, Katnyodpnua, Avtikeipevo). I'a
napaoderypa, To 6110 NPC _Candy Fox éyel o epyacio Beginner kot ypnopomoret

modality Word-to-Image povtelomoteiton wg:

:NPC_Candy_Fox rdf:type sgo:NPCArchetype .

:NPC_Candy_Fox sgo:hasTaskTemplate :CandyFox_Taskl_Beginner .
:CandyFox_Taskl_Beginner rdf:type sgo:TaskTemplate .
:CandyFox_Taskl_Beginner sgo:usesModality :Modality WordToImage .
:CandyFox_Taskl Beginner sgo:initialDifficultyProfile :Difficulty_Beginner .

Hapaoeryuo. RDF/Turtle amod v ovioloyio tov épyov

H « oy cevapiov» (scenario logic) dev eivan if-else otov K®dka, 0ALE GYEcELS:
Game - SceneTemplate > NPCArchetype - TaskTemplate - Modality /
DifficultyProfile / DifficultyPolicy. 'Etot opileton Tt emtpénetan v coppel. to Unity

viomotel mwg eppaviCetan (UL, kivnon, nxoq).

H OWL enekreiver 1o RDF pe rdfs:subClassOf (1epapyin), domain/range og properties,
Ko (mpoonpeTikd) restrictions. Xto SGOntology core v2.ttl opiotnkav «kovtidy
(boxes) mov opadoTO10VV £vvoleg epmveELSUEVA 0o TO £yypapo «A Framework for
Standardizing the Development of Serious Gameswith Real-Time Self-Adaptation
Capabilities Using Digital Twins» tov Znhpov Aoilov & Avopéa X. Avopéov:

* GameEnvironmentBox — SceneTemplate, NPCArchetype, TaskTemplate, Modality,
InteractionMode.

* SelfAdaptiveSimulationsBox — DifficultyProfile, DifficultyPolicy,
AdaptationDecision.

* AnalyticalModelsBox — PerformanceSummary, RewardScheme, RewardTier.

* UsersProfilingBox — Player, DataLake.



[Ipdxinon oyediaonc: otTig TPpMTEG EKO00ELS TO HovTELo Ntav «flaty (Aydtepeg
VTOKAGOELS, aoaeng O1dkpion template vs instance). AvTO SLUGKOAELE TOGO TNV
EMEKTOON 000 KOl 6T0 Vo kpatnOel pio oxetikd «avotnpn» pon o
OMNovpYio/mTpdGHEST KavoupLmv OVIOTNTOV GTNV OVTOAOYid, onwg oknveé, NPCs,
Tasks, Rewards ktAnm. H Aon tav enovaoyedlacpidc g ovtoAoyiog: TpocOnkm piog
O OLGTNPNG tepapyiag 6mov Ba Empene vo akolovBovVTOL KATO101 KOVOVES TPV THV
wpocHnKn/apaipeon ovioTHT®V amo TV ovioAoyia (.. Mo oknvi Tpémel va, Exel
tovAdytotov éva NPCArchetype --- SceneTemplate = hasNPCArchetype min 1
NPCArchetype 1 Mia oknvi mpénet va éxet axpifag eva GameEnvironment ---
SceneTemplate = hasEnvironment exactly 1 GameEnvironment), (BAéne Adypappa.
1), teprocdtepV KAAGEOV/VTOKAAGE®V, dLoX®PIGUOS GE dVO daPopeTIKA .ttl apyéia.
Eva core.ttl (schema), 6mov Bpicketor povo n «Pdon,core» g ovroroyiag, kot data.ttl
(instances), 6mov vapyovv ot ovtotnteg 6w NPC Candy Fox, Narrator Dialog,
SceneTemplate CandyCity, 0n®¢ Kot 01 TPoTdcelc/AEEELS TTOV YPNCNUOTOLOVVTOL GTO,
tasks. (m. A boy in a boat going down a chocolate river 1 Julia and her brother are

building a candy castle with marshmallow walls.)

‘Game Environment Box'

hasEmvironment exactly 1 GameEnvironment

hasGameplayElement exactly 1 GameplayElement
| hasNPCArchetype min 1 NPCArchetype|-—
hasSequenceStep min 1 TaskSequenceStep

referencesRewardScheme exactly 1 RewardScheme

Awaypappao 1 — Iepdadsrypa oo Ty ovtoroyia Tov £pyov



Tvvmpye (BipAoypagia): Amo tn BipAoypapio dev Eheute 1 10€a OTL TaL Serious games
UTOPOVV VO EKTTALOEVLTOVV, OTL 1) TPOGOPLOYT KOl 1) GOOTN XPNCT) OVIOTHTOV,
SVOKOALOG, YPOUATOV, MOV K.0 BEATUOVOVY TO engagement 1] 0TL TO OEGOUEVA, LTOPOVV
Vo 0pyav®Bovv Kot 1 Yvmor Uropetl va povieAomon el cav pio ovtoloyia. Avto mov
ELEITE NTOV EVOL CLYKEKPLUEVO, EVIOIO LOVTELO TOL T VOO0 BACIGUEVO GE pia

OVTOAOYiOL OTTOVL OVATOPIGTA T SO TOV ALY VIS0V,

T emextabnie (Extend: Amavtd og «tt povtélo eTidynke mépa amo ™ PiAtoypagio):
dridytike pia domain-specific serious game ontology (Candy City, 3 NPCs, 3
modalities, 3 policies, 4 €{on rewards), | onoia TEPLYPAPEl AKPPAOS TOV KOGUO TOV
serious game LoV Kot Oyl OTOOVINTOTE TALY VIS0V, TAPOLO TOL UTOPEL VO
ypnonuoromBel n «Bacn» tng ovroroyiog ya T dnpovpyio vEoL oy vidoloD PeTd amo
ppoaArayég, akolovBovtag dpmc v epapyio e napdv ovioroyiac. H Ovioroyia
QTIdYTNKE OYL GOV EVOL AN PNUEVO d1dypapLpla oAAe ¢ £va GUUBOANLO Yo TO Tt

EMITPEMETAL VOL VITAPYEL OTO TOLYVIOL KO TAOS GUVOEETAL.

[Tog cvveylotnke (Continuation: Arovtd oe «Ilwg avtd 0 poviéro (L 6To moyvion):

Ilivaxog 1: Extend and Continuation

Extend (Ovtoioyia) Continuation (Unity/runtime)

NPCArchetype + tasks OntologyLoader - TaskManager.GetTasksForNPCAtDifficulty

Modality TaskUI.ShowTask + TaskData sprites/phrases
Policies PerformanceTracker = DifficultyAdjuster = update profile JSON
Scene Candy City NPClnteractionHandler.GetCurrentSceneUri

Progression oipag NPC  GameManager.npcProgressionOrderUris

H ovtoloyia ewvan single source of truth ywo dopun| kot kavoves (Aeg Table 2). (Aniaon
10 oVOTNUA EEPEL TL IGYVEL Ao LOVO o Ty OGTE VoL UV VILAPYEL 1 1010 TANpoPopia
6€ TOAAG dtopopeTikd pépn mov umopel va dapépovv.) H continuation gwvon Pipeline

(poptwon TTL > Dictionaries = URI lookup = Ul = Hyog / Narrator / Rewards ) kot

10



Suvapkd d0edopEVa. (TO10g TaiKTNG, Tt £Xel oAokAnpaoet). H obvdeon yivetan pe URL
Av éva URI oAAGEEL N etvon SLopopeTIKd G eva HEPOC, TOTE €V B poPTOVOVTAL GOGTH

N KaboLov.

Ilivaxag 2: Single Source of truth

Tvopiler Source of truth

Aopn ayvidrov (oot NPCs, oo tasks, wowa modality, wowa Ontology (.ttl)

difficulty, policies)

OnTik6/AhekTIKO TEPLEYONEVO (E1KOVES, Pploels, hints) TaskData
(ScriptableObject)

IIp6odog cuykekpipévov maiktn (T 0AOKANP®OE, score, JSON Profiles

TPEYOVG SVGKOAIR)

To OntologyLoader goptdvet ta apyeioo SGOntology core v2.ttl (schema) ko
SGOntology data v2.ttl (instances) amo ta StreamingAssets kot ta petatpénel oe C#
avTikéeva Tov kotaiofaivel To moryviol. Awafalet ta .ttl apyeia, ta petatpénet o
Motec tp1édwv (YToKeILEVO — KATNYOPNUO — AVTIKEILEVO) Kol LEG® TOV
MapTriplesToDomainObjects() yepilet dictionaries 6mwg NPCArchetypes,
TaskTemplates, DifficultyProfiles, Scene templates ktAn.

Otav {nmBel .y éva NPC, kavet lookup pe URI: = GetNPCArchetype(uri).

H ovtoioyia givar og Turtle/RDF 6mov 1o Unity 6ev pmopet va v «dem. O
OntologyLoader gwvan kott ooy «peTa@pactnoy. «Metappalew Pacikd oto Unity Tt

VILAPYEL KO TAG GVVOEETAL.
To TaskData (Asset oto Unity) givat evog mivaxog amo entries, 0mov kdfe entry exst:
e taskUri = 1810 pe to URI otnv ovtoroyia

e images =2 [IpoocHnkn tov potoypapidv mov Oa ypnonuoronfovv ota tasks.

11



correctimageIndex = Xprionuonoteitat o¢ tasks pe modality Phrase-To-Image kot
Word-To-Image. [TpocOnkn aptBupov 0-3 1 0-4 ( e&aptdror amo to tasks ) 6mov deiyvel
ot optn poToypapia

choicePhrases = Xpnomnuonoteitar og tasks pe modality Image-To-Phrase. ITpocO1ikn

TOV PpAce®mV 0mov 0 TaikTNG Bo TPEMEL VoL EMAEEEL TN GMOTH PPACM Yo TV

oAokApwon Tov task.

stimulusImage = Xpnonuonoteital o€ tasks pe modality Image-To-Phrase. I[IpocOnkn

™G eKOvag mov Ba eppaviletatl otov maiktn, poali pe ta choicePhrases.

Hints > Xpnonponoteitan og 6Aa ta tasks. [Tposbnikn tov hints mov Oa divovtatr otov
naiktn 0tov {ntdet hint | étav emAééel AavOacpéva. Yrdpyovv didpopwv 10dVv hints
omwg (highlighting key words , Text hints onov divetan pio TpdTaom mwov uropet va
BonBnoet tov maikt oty andeacn tov , wrong image removal 6mov apotpel pun opBEg
€IKOVEG TTOL Oév Eyovv emdeybetl , highlight the correct image). 'ivetan emAoyn eidovg

hint ka1 TpoosTHBoVTOL [LE TNV CEIPA TTOV TPETEL VO, ELPOVIGTOVV.

Ta JSON profiles amoOniedovv dvvapkd, ava moiktn dedopévo mov aALalovy Koo To

moyviot. (Ol oty ovtoAoyia)
Apyeio: PlayerProfiles.json
Ké0e player profile kpatdet:

e Name, PasswordHash, Id

e DifficultyProfileUri = Tpéyovoa dvckoria mov evnuepmveTol amo policies petd

™V oAokAN p®on evag sequence of tasks (OloxAnpwon evog NPC).

e CompletedTaskUris = Ioud tasks £yovv olokAnpwbOei + One Time markers mwov

eppaviomkav (Narrator, Dialogues, Rewards).

e PerformanceHistory = Accuracy, score, hints, ypovog mov giye 0 maikng ava

task

e LastSceneName > Xpnon ywo va cuveyioel 0 Toiktng amo 1o 1010 onpeio étav

Eava kdvet login.
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3.1.1 EppaBuvven oto RDF ko v avarapdotacn ocevapiov

H emioyn RDF/Turtle avti yio amokAeiotikd hardcoded C# structures emttpénet (o)
enavaypnoonoinon epyareiov (Protégé, SPARQL), (B) caer| texunpimon tov domain
model, (y) peAlovtikny ovvdeon pe eEmtepikd cvotuato (LMS, analytics, digital twin)
yopic rewrite Tov maryvidov. Kabe NPC, ke task kot ka6e modality sivorl mopog e
URI. O1 oyéoeig elvan properties. Avtd onpaivetl 6ti to Tt svpPaivel oto Candy City

umopel va d1aPactel g ypaenuoL.

Ymv tpaén, 10 oeviplo «o maiktne Beginner myaivel otov Candy Fox kot kéver Word-
to-Image task» exppaletar wg: (Player profile €yet Difficulty Beginner) AND
(NPC_Candy_ Fox hasTaskTemplate CandyFox TaskX Beginner) AND (task
usesModality Modality WordTolmage). To Unity dev «EEpery 0Tt mpoOKeLTan Yo
Beginner péypt va dwapdoet to DifficultyProfileUri amd to JSON profile kot va
Qutpdpet tasks. 'Etot Staympilovtar: Tt vdpyel otov kOG0 (ontology) kot Tt £xetl KAvel

0 ovykekpuévog aiktng (JSON).
3.1.2 H mpoxinon tov «flaty povréhov ko n 1epapyiki Aoon

2mv apyn ot kKAdoelg Task kot NPC fjtav eninedeg: dev vanpye caeng opadomroinon o€
boxes (GameEnvironment, SelfAdaptive, Analytical, UsersProfiling). Avto
dNovpyovoe tpia TpaxTikd wpoPArpata: AvokoAio eréktoons 0tav TpochiTovton
VE0L TOTOL TEPLEYOUEVOL. AdUVaN ontTikomoinon 6to Protégé kot ohyyvon peta&y
«tomowvy (class) kot «otrypdtonovy (individual). H Ao ftav eicaymyn epapyiog
rdfs:subClassOf, duympiopdg core.ttl (AEEMOY1I0 + KAAGEIS + property definitions) kot
data.ttl (u6vo individuals ko assertions), kot otabepomoinon URIs pe namespace

http://www.example.org/SGOntology/data#.

3.1.3 Xvykpion pe vaapyovsa fipioypagio (extend / continuation)

To extend an6 ™ PpAoypagia (Kepdioro 2) eival cuykekpyévo: avti yuo yevikod
adaptive serious game framework, vAomoleiton TAnpeg domain model pe Tpelg
modalities, tpeig NPCs, policies, rewards, narrator ktAn. To continuation givot to Unity

project 6mov kB¢ abstract Evvoa €xet avtiotoryo manager. Xwpic continuation, 1
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ovtoAoyia Ba fTov pdvo ddypoppa, yopic extend, to waryviot Ba tav povo hardcoded

levels.
3.1.4 Pipeline OWL - Unity — Ocopntikd otadi

Y1adwo 1 > Zyedioon: Protégé, classes, individuals, consistency.

H oyediaon g ovtoroyiog yivetol oto epyareio «Protégé» dmov pag divel
dvvatotnta va dnovpynoovpe classes , individuals ko properties yio va

ONUOVPYNGOLUE Hiot OLOKATPOUEVT) OVTOLOYiL.

KAdoeic (Classes): Tumor mpaypdtov — m.y «NPC» , «Modality» , « TaskTemplatey»

Individuals (instances): cvykekpipéva otoryeio — .y «NPC Candy Fox» oyt amha «eva

NPC»

Properties (1016t1€q): oyxéoeic — m.y « NPC_Candy Fox éyet task X», «To task X

ypnonuonotel modality Image-to-Phrasey.

Xtadwo 2 > Serialization: export .ttl.

AmoBnkevon tov povtélov o apyeia Turtle (.ttl) dmov eivor amio k€pevo pe Ypoppég

TOmOVL:
:NPC_Candy_Fox rdf:type sgo:NPCArchetype .
:NPC_Candy_Fox sgo:hasTaskTemplate :CandyFox_Taskl_Beginner .

Mmropovpe kabapd va kotardpovpe twg to NPC Candy Fox givar tomov

NPCArchetype kot £xe1 oav Task Template to CandyFox Taskl Beginner.

To .ttl elvar avayvooto d€v ewvar axpidg KOJKAG, 0ALd dedopéva yvaong. [ivetar n

«emonun» AMota NPCs, tasks, modalities ktAm.

Y1adwo 3 > Deployment: apyeio oto StreamingAssets .

Ta .ttl apyeio praivovv oto pdrkehlo StreamingAssets tov Unity Project, 6mov 1o

mayviotl ta o Padet kato To runtime oo To 4icKo.
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Nt Streaming Assets: Eivot o standard tpémog Unity yia apyeio mov 6€hovpe vo
dwpdoovpe wg apyeio kKo Ot g embedded assets pe GAlo tomo. O OntologyLoader
yayvet exet ta SGOntology core v2.ttl kau SGOntology data v2.ttl mov

OVTUTPOGOTELOVY TNV OVIOAOYia.
Y1aowo 4 - Parse: OntologyLoader/TTLParser 2 Aiota Triple.

Orav Eexva n oknvn, o OntologyLoader avoiyet ta .ttl apyeio kow o TTLParser ta

omndel og TpLadeg (triples) (BAéme [Tivaxa 3). Kabe ypauun tov turtle yiveton pio tétota

TPLAOM GTN Uviun.

ITivaxag 3: Triples

Ynokeipevo Katnyopnpa AvTikeipevo
NPC_Candy_Fox hasTaskTemplate CandyFox Taskl Beginner
CandyFox_Taskl_Beginner usesModality Modality WordTolmage

To Unity 6év katarafaivet OWL. KataraPaiver AMoteg avrikeévav C#. I'avtod 1o

parse givol o TpmTo Prpa petdepacnc: Kepevo = dounpéva dedopéva.

Y1adwo 5 > Object mapping: MapTriplesToDomainObjects = dictionaries.
Ta triples opadomoloVVTOL GE OVTIKELEVO TTOV YPNGLUOTTOLEL TO Ty VidL: Ty
¢ Dictionary<string, NPCArchetype> -- kAedi = URI tov NPC
¢ Dictionary<string, TaskTemplate> -- kie1di = URI tov task

Oleg o1 tpradec mpootifevtan o€ AMoTeG €161 MOTE GTO GTAG0 6 Vo UV yayvovue Eavd
o€ vepPoiikd TOAAES TPLAdES OAAL Vo £xovpe £Tolpeg AMoTeg Yo KABe Katnyopia (1.

tasks , policies, NPCs «.a..)

[Mopaodetypa Aotag: HasTaskTemplatesUris 1 HasNPCArchetypeUris
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Etot pmopovpe oAb amia va kavovpe GetNPCArchetype(uri) kot va to Bpodpue
angvdiag amo Vv £toyun AMota Tov VILAPYEL, YOPIC Vo Yayvoue va To Bpovue oE Tapa

TOMAG triples.

Xtadw 6 > Runtime query: GetNPCArchetype, GetTaskTemplate,
GetTasksForNPCAtDifficulty.

Otav o maiktng Kavet kdtL, w.x KAK o€ eva. NPC, ta scripts potodv TV ovioAoyio Hécm

tov dictionaries:

1. NPClnteractionHandler maipvel npcArchetypeUri amo 1o InteractiveNPC (1610
URI pe 1o .ttl)

2. TaskManager.GetTasksForNPCAtDifficulty(npcUri, playerDifficultyUri):
e Bpiokelto NPC = Aiota task URISs,
e [ kB¢ task poptmver TaskTemplate,

o  Duktpapet 6oa gyovv initialDifficultyProfile = current player difficulty

amo to JSON profile tov maiken.
e Ayvoei tasks ta onoio etvon 0N oto CompletedTaskUris
3. Emiéyel to mpdTo dabéoiuo task > StartTask

To runtime query yivetatr Adyo tov Ot dev PopT®VOLEE OAN TNV ovToioyia oto UL
AmAG potape eketvn ) otrypn «Tu mpénet va dei&m todpay. Kt ocav SQL query, oo

v ota dictionaries Tov PTIAYTNKOV GTO GTAdL0 5.

[Mveton pa «ovvoeon» tov JSON pe v ovtoroyia oAl To kKéBe Eva gyl T Ok TOL
Aertovpyio. H ovroloyia Aegt «tt vdpyew, m,y ™ Alota pe to URISs, ta templates ktAm.
Evd 10 profile (JSON apyeio) Aéel T gxet kavel o maytng (CompletedTaskUris) kot og
mo16 difficulty Bpioketan topa (Current player difficulty). Xpeialovron kot to dvo yio

Vo O0VAEYEL.
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Y1adw0 7 = Presentation: TaskUI + TaskData.
To TaskUTI:

e JdwPdler o modality tov task amo task.UsesModalityUri kot emAéyel 1o 6otd
panel mov mpénetl va deiet yua o ke task (Word-to-Image / Image-to-Text /

Image-to-Phrase),

o KoAét v TaskData. TryGetEntry(task.Uri) = omov Bpioketl ko epeoviCet ta

omoTA sprites, Ppacelg kKot hints yio To KaOe task,

o Xyedidlel kovumid, hints, score kot xo/sound effects.

To 614610 7 €ival To povo mov ayyilel OmTIKO LAIKO: OA0L TOL TPONYOVLEVE EIVOL SOLKAL.

H ovtoloyia dev Eépet moteg €voiLl 0L COOTEG EIKOVES / sprites K.l Tov TPEMEL VoL

epueavioTovv. Avtd gaivovtar to TaskData.
3.2 Ipoxktiké YnopaOpo
3.2.1 Unity 2D ko C#

H Unity etvon por amd tig mAéov dradedopéveg game engines ToyKOGUIMG, Le
vrtooTPEN 1660 Yo 2D 660 kot yuo 3D avamtuén. Xpnowonotel C# wg kvupla yYAdsco
TPOYPOUUOTIGHOD Kot TOPEYEL TAOVGLO 0IKOGVGTN O EpYaAEiwV dwg physics engine,
Ul framework xon asset pipeline. X¢ avtifeon pe 3D nepifairovta, n 2D avdmtoén
EMTPEMEL P10, TTOAD TO OTAY) OTTTIKT opydvmon e (sprites, 2D Colliders, orthographic
camera), KATL TOv Toplalel TEPIGCOTEPO GE SErious games 0oV 0 KVPLog 6Tdy0g eivar n

aAANAETIOpaoT, TO KEIHEVO, 1| EKTTAIOELOT KO O)L TOCO 1 PEOAIGTIKY] OTEIKOVION.

Xy mapovoa epyacio to Unity avarapBdvel tov poro Tov runtime layer, dniaon
vAomotel ) cvumepipopd Tov ToyvidoL, (Iwg kveiton o maiktng, NPC Clicks,
eppavion tov task, dtaddyot, narrator, rewards, sounds/sound effects), evéd n dopun Tov
nepeyopévov ( ITowa NPCs vrépyovv, moid tasks ktAn. ) opilovror amo v ovtoAoyia.
"Eto1 0ev «khetddvouvpe»  yvmdor tov matyvidov péca o€ hardcoded AMoteg aAla
ypnonuomrotovpe dedopéva wov tpoépyovtar omo eEmtepucég nnyéc (Turtle apyeia,

TaskData, JSON Files).

Xy mapovoa epyacio aSloromOnkay:
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* MonoBehaviour lifecycle (Awake, Start, Update): kd6e script mov cuvdéetan pe
kamwolo GameObject Tov mayvidiov axoAovbei Eva khkho (ong. INvetar n
OPYIKOTOINGT TOV OTAV POPTMVETAL 1] GKNVNI 1 TO avTikeipevo (Awake/Start) ko
n evnuépwon (Update) avd frame. I1.y ®dptoveTon 1 ovioroyio otnv Evapén
NG OKNVNG Kot PETA yiveTal EAeyyog KAIK kdbe frame kot evepyomoinon twv Ul

Panels o6tav ypetdletat.

» Ul system kot TextMeshPro: To cvomua Ul tov Unity (Canvas, panels,
buttons, images) ypnotponoteitot Yo OAeg T 006ves aAANAENIOpOoNG TOV
moyviolov (login, task panels, dialogues, narrator, rewards). To TextMeshPro
TPOCOEPEL TOAD KAAT] 0mdO00T KOl LOPPOTOINGT| KEWWEVOL Kot ¥pnononoteital
yw ( Hints, odnylec, emhoyn gpdong k.a).

* ScriptableObjects: emtpémovy amobnKeLON TOPAUETPMOV KOl TEPLEYOUEVOV MG
assets (TaskData) ave&dptnrta and to lifecycle pog oxknvnig. ‘Etot moALd tasks
umopovv va potpdloviot kowvn Aoyikn Ul evd 1o ontiko/Aektikd vAkd aAAdlet

ava task péow URI Mapping.

* Event-driven apyttextovikn: H emikotvovio petalh vmocuotudtov 6nmg n
oAOKANpwo Kkamotlov task sequence = Narrator 1} rewards , yiveton pe C#
events, £T61 AGTE To. components vo Py £aptodvtal Aueca Letald Toug Ue
OTOTEAECLLO, VO KOVEL TTLIO EDKOAN T GLVTNPNON KOl TNV ETEKTACT OTAV

npootehovv véa milestones 6to woyviot.
3.2.2 Ovrtoroyieg: OWL, RDF kon Turtle

Ot ovtoAoyieg OmMOTEAOVV TUTIKESG OVOTTOPACTAGELS EVOS TOUEN YVAOOTS, 0pilovTog
évvoleg (classes), oyéoelg (properties) kot aSiopota (axioms). 10 TAAIGLO TOV
Semantic Web, ot teyvoroyiegc OWL (Web Ontology Language) kot RDF (Resource
Description Framework) mapéyovv tomorompéva mpoOTuTa Y10 OVOTAPAGTACT] KO

avTOAAOYN YVAOONC.

To RDF ypnotpomnotel Tptédeg VTOKEEVOL-KATYOPTLLOTOG-OVTIKELEVOD Y10 VO
avanroapiotioetl yeyovota (m.y «to NPC_Candy Fox €yet task to
CandyFox Taskl Beginner»). H OWL enekteiver to RDF pe mo miovoa
EKQPOCTIKOTNTA, ONA0ON TPOGHETEL TAV® OO ALTA KAACELS, lepapyieg Kot
nepropopotg (m.y TaskTemplate, NPCArchetype). H covtaén Turtle (.ttl) amotelel
ouumayn Kot evovayvootn popen avaroapdotacng RDF/OWL. H turtle yivetan €tot
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woTte T apyeio va givol avoyvmdGILo Kot Yo TNV 0ToONKEVOT TG OVTOAOYING.
Avamtoydnkov dvo apyeio omov pag fondave va Eexympilovpe «TL VTAPYEL GTO LOVTEAON»

0T0 TO «TL GLYKEKPLUEVO VLAPYEL GTO SCENE TOL TULYVIOLOV):

*  SGOntology core v2.ttl: mepiéyet 1o oynuo Ko Ae&1Aoy10 TG ovioloyiog Onwg

KAdoelg, properties kot a&lopaTo.

*  SGOntology data v2.ttl: mepi€yet ta instances g ovioloyiog OTwe
ovykekpipéva NPCs, tasks, cuykekpyéveg Tpotdoelg 6mov ypnonUoTolobVToL

oe ouykekpyéva tasks K.o.

2V Topovod £pyacio, aVTES 01 TEXVOAOYIEG ¥pNONHLOTOONKOY (OC £VOG TPOUKTIKOG
TPOTOG Vo opyaveBel 1 yvdon Tov moyvidov, avti va ypdeovtal 6ha oe hardcoded
AMoteg péoa oto Unity. Opiletar To T vTapYEL LEGO GTOV KOGIO TOV ALY VIS0, IOl
NPCs, moud tasks, moid modalities, enimedn dSLGKOAING KOt KOvOVEG TTOL OAAALOVY TN

SVOKOALD KATO0V TTaiKTY).
3.2.3 Protégé

To Protégé eivaun eretBepo, avorytov kddika TePPAAALOV aVATTLENG OVIOAOYIDY TOV
Stanford University. [Tapéyetl ypagikd mepipdirov yio OWL/RDF, evoopatopévoug
reasoners (HermiT, Pellet) ywa éheyyo cvvémeiag ko SPARQL queries. To Protégé
yPMNOOTOMONKE Yo TV dnpovpyia e ovroroyiag. [lpaktikd Yo tpeig factkovg
okomovc. (1) Zyedioon = Anuovpyio KAAGE®Y, properties kot instances Kot 1 Evoon
TOVG Y10. TO «)Tionuo» g ovroAoyiag. (2) EAeyyoc = N éheyyo uéom reasoner Ko
SPARQL queries 7.y («mowa tasks éxer 1o NPC_Candy Fox») 161 do1e va evTomioTov
La0n M duplicates ywo vo uiv epeavietodv petd oto maryviot. (3) Export = Export o
apyeia turtle (SGOntology core v2.ttl, SGOntology data v2.ttl) mov tomoBetriOnKav

oto StreamingAssets yio vo ta optoel o OntologyLoader.

To Protégé dev eivan pépog tov runtime Tov oy vidlov. Xpnonuomodnke g epyaieio

povtedomoinong mpwv petapepbel n «yvoon» oto Unity.
3.2.4 JSON yw Runtime Agoopéva

To JSON (JavaScript Object Notation) ypnoiponoleiton yio omofnKevon Ty runtime
0edoUEVDV TOV YPNOTN, dNAOT amodnkedel duvapikd to dedopéva Tov aALA oY Katd

™ S1dpKELD TOLYVIS0D OTTMG TNV TPOOSO TOL TOUKTY, TO SCOTeS TOV KOl TOEG EPYACIES
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&xel ohokAnpmoetl dnwg tasks/narrator dialogues/NPC dialogues. Evd ) ovioroyia
avVomaPLoTd T SOUIKT YVOGT (TL VTAPYEL Kot TAS GVVIEETAL). AVTOG 0 dLoy®PIoUOG
eEaoparilel kaBapd separation of concerns Kot H1EVKOAVVEL LEALOVTIKT OVAALGN

OedoUEVDV.
3.2.5 ApyteKToviKN LvoTpaTog

H apyrtextovikr akolovBel pa apyn dtoxwpiopov evbuvay, pe KaBe manager vo, wvoit
vrevBuvog yla £va VTOGVOTN A

* (GameManager: KeVIPIKOG GUVTOVIGTNG TG PONG TOYVIOL0V.

» TaskManager: poptdvet kou dwayepileton tasks facel URIs.

»  TaskUI: yepileton v amddoon Ul avd task modality.

» DialogueManager: diayeipileton pon) dStaAdymv kot follow-up pnvopdtov.

* NPClnteractionHandler: eAéyyet aAinAenidpaon pe NPCs (proximity, order

constraints).
* PerformanceTracker: xotaypdpet scores, hints kot ypovo avd task.

* RewardManager: vroroyilet reward tier (Bronze/Silver/Gold/Diamond) kot
eKTEAEL popup.
* NarratorGuideUI: eppavilet 0dnyieg pe milestones kot one-time triggers.

*  MusicManager / SfxManager: dtoyeipilovtat LovoiKY] VTOKPOVGT Kot NYNTIKA
€QE.

To oot opyavovetar o 3 enimeda: (o) v Ovroloyia 6mov opiletl T doun, (B)
tovg Managers oto Unity 6mov gktehovv ) Aoyikn gameplay, (y) to TaskData mov
«Olve TO OTTIKO KOl AEKTIKO TtepleyOpevo yia ke task. H emkowvovia petadd g
ovtoAoyiog kot Twv managers yivetar péow URIs ko 1 cvvoeon peta&y twv managers
kot tov TaskData péow tov taskUri mov Bpickovror oto TaskData. Etot dv yivel kémowa
aAlayn oto mepieyouevo (m.y véo Task 1 véo NPC), unopet va yiver evnuépwon g
ovtoroyiog kot Tov URI Mapping ywpic va ennpedletal OAn n epappoyn.

Ot managers cuvepydlovtol oe poc. T.y Yo €va KAK o€ kdmoto NPC, mepvdet amo to
NPClnteractionHandler = Xto DialogueManager = Zto TaskManager = yiveton

Kataypaer Tov performance tov maiktn = Xto RewardManager.
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O GameManager sivot avtog oV «Kpata To evepyod profile kot Tovg kKavdves Tov

progression Tov 7oy VIS0V (T GEPA TOV TPEMEL VAL EMOKEVTOVV 01 Ypnotes ta NPCs).

O MusicManager kot SFXManager etvar vevbBovvot yia povoikn ko sound effects tov

O VIOL0V, YOPIg va emnpedlovv Tn AoYIKN NG SOUNC.
3.2.6 Task Rendering ava Modality

To ovomua vrootpilet Tpelg TuTOLG task modalities:

*  Word-to-Image: o ypriotng PAEREL pa AEEN Ko EMAEYEL TNV AVTIGTOLYT EIKOVA

OV TNV AVTITPOCOTEVEL AO TOALUTAEG EMAOYES.

* Image-to-Text: 0 ypiotg PAémet pia euwcova kot emAEYEL T 6ot AEEN/Kkelpevo

OV AVTITPOGOTEVEL KAAVTEPQ TNV EIKOVAL.

* Image-to-Phrase: o ypriotng PAénet o mpodtacn/epdor kot emALyeL ovTicToym

EIKOVA IOV AVTITPOCOTEVEL KOANTEPA TNV TPATOCT OO TOAAATAES EMAOYEC.

To modality xaBopiletar and v ovroroyia kat to TaskManager dnpovpyet dvvapukd

T0 KatdAAnAo panel layout kotd To runtime.

3.2.7 "Hyog xa Epnepio Xpnotn

YAomomOnkav drtapopetikd povoikd tracks avd oxknvn pe fade perofdoeig kar SFX yo
Bacwua yeyovota: NPC click, cowot/AdBoc andvinon, reward popup. O diaywpiopog

MusicManager/SfxManager enttpénet aveEaptnto éreyyo volume avd katnyopio Nyov.

O Moc ypnonuomom ke ®¢ Ha AUESN avaTPOPOIOTNGN Kol engagement yio TOV
xpPNo Ko Oyt oG drakoounTikd ototyeio. Ta sound effects (SFX) cuvdéovron pe
ovyKekppéva yeyovota Ommg kAMk o NPC, Av o maiktng andvince cwotd Koto,
duapketla tv tasks Tov kat dtav maipvel kdmoro reward. H povoikn ypnonpomodnie
Y TNV €vicoyuon Tov engagement TOV YPNGTH OGTE VO TPOGPEPEL LIl GUVEYN POT| TOV
ALY VIS0 PELOVOVTAG TNV aicOnon adpdvelog 1 aAANAETIOPaoNG KATA T1) SIUPKELD TOV
oy viorov. 'Eva mayvidt yopig povoikn kot sound effects, umopel va mpokoarécel Gtov
YPNOTN OTOVGIN EVOLOPEPOVTOG KO VO LELDMGEL TO KIVITPO Y10l TH GLVEYLGT] TOV

TOLYVIO100.

21



4 Keeahioro 4: MeBoooroyia kar Avartoin

1 4.1 AvaAuon amaITRoEWY 1‘

v

|
‘ 4.2 Txediaon apxITEKTOVIKNAG (3 emiTeda) J

v

------ > 4.3 OvrtoAoyia Protégé — TTL

|

[ StreamingAssets ’

'

‘ 4.4 Unity: OntologylLoader — TaskManager ]4----\

EMAVAANTITIKOG

KOKAOG i
E ¢ i EMAVAANTITIKOG
: [ 4.5-4.11 Gameplay subsystems y i KUKAOG
’ : :
Ve [ Aokipég & Debug J --------

Awdypappa 2 - Mefodoroyik pon

To Adypappa 4.2 suvoyilet tn peBodoroywkn pon g epyasiog. H avantuén Eexivnoe
oo TNV 0VAALGT ATOITHCE®V Kol TI GYESIOOT) OPYLTEKTOVIKNG TPUDV EMTEI®V
(ovtoroyia, Unity, TaskData). Xtn cvvéysia oxedidotnke 1 ovioloyio oto Protége,
enaAnBevnke pe reasoner/SPARQL ko amoOnkevtnke oe apyeia Turtle, Ta onoia

tomofetrOnkav oto StreamingAssets tov Unity.

210 endpevo otdolo, o OntologyLoader petatpénet ta .ttl oe C# avtuceipeva Kot to
TaskManager to a&lomotel katd to runtime pécm URIs. Ta vrocvompota gameplay
(login, NPC, tasks, rewards, narrator, y0¢) vAomomOnkav néve 6€ avtd T0 TAAIC10,

VO M TPO000¢ TaikTn amodnkeveton oe JSON profiles.

Kdabe paon emainbedtnie pe dokipég Play Mode. g mepintwon acvveneidv (URIs, Ul,
input) akohovBnOnke emavoinmTikKdg KOKAOG O10pBwonc, OTmg Paivetal pe Ta

Swokekoppéva BEAN. Ta erdpeva vrokepdiaia (4.1-§.11) avorvovv avaivtikd KaOe

Brina g ponig.
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4.1 MeBoioyuc) [Ipocéyyion

H avdmtogn dev axolovOnce pio YpoUKn cepd, OnAadn «Tpdta OAn 1 OVIOAOYi Kot

petd to mayvioy AkohovBnOnke evag emavaAnTTIKOS KOKAOG, 6oV KAbe 6TAd10

enavoloroyeitat. [Tap’6io mov 1 Pacikn ovroroyia £yve TpdTY, KAt TV ONovpyio

TOV AL VIS0V Yivotay TOAAEG oAAayEG Kot updates otV ovioAoyia £T61 OGTE Vo

SLUE®VEL 1 ovToAoYia pe To vtoMmo project. I1.y Kata v mposOnkn NPC, Tasks,

QPACE®V K.0, YIVOTAV aVAOPOUES TTIGM GTNV OVIOAOYiN Y10 VoL TPOooTEOOVV Ko vau Yivouv

match ta URI.

Bruporta:

1.

AvéAivon amortoemv

Opiotke Tt Tpémet va kdvel o suotnua: onwg (1) login ko profiles , (2) Ta 3
modalities (Word To Image, Image to Phrase kot Image to Text), (3) n cepd
tv NPCs mov ntpémnet va akoAovOnomn o Toiktng yio v oAokANpwon Tov task
tov ko proximity checks peta&d NPC kou waiktn (o maiktng npénet va gival
KOVTd 6TO0 npce Yo va propet va Kavet interact pali tov), (4) T hints
ypeldpoote 0to cHoTa ava task kot woTe va divovta, (5) Tt rewards
ypedlovian 6To cHoTNUA, TOTE VO divovTon Kot Told Katnyopio reward va
Toipvel 0 ToUkTNG avaroya pe to performance Tov
(Bronze,Silver,Gold,Diamond), (6) Narrator — I16te va gepoaviletot , peta omo
mo1d milestones, mov va gpeaviCeton Yo va divel 0dnyeieg 6TOV TAIKT GTO TAG
va Tpoympicel oto moryviol kot (7) nyog (Lovoikr, sound effects) yio va
«Tpafdeyy TOV YPNOTN GTO ToYVIdL Kot VoL TO KAVEL L0 «O0CKESAGTIKO» OALL
TOPIAANAO EKTOUOEVTIKO.

Ot oot oels dlaywpioTnKoyV o€ AEITOVPYIKES, ONAadN Tt PAETEVKAVEL O TOAKTNG

Kol 6€ P AELITOVPYIKES (EMEKTOGILOTNTA, GTOOEPOTNTO, GLVINPNCILOTNTA).

Yyedilaon ovroroyiog oto Protégé

[piv ypaotel kddOwog gameplay, LovteAoTomOnKe T YEVIKA TO Tl EMITPETETOL
otov kOcpo tov TaryvidroL (I[Towa NPCs vrapyovv, mow tasks, modalities,
difficulties kot policies) pe avadpopéc micw otV ovToAoyia Yo TUY®OV
AALOYEG/EVIILEPDGELS 0G0 TPOYWPOVGE 1) LAoToinot. H ovtoloyia éyve Bacucd

to «formal specification» ko 6yt Evo amAd 1y POLLLLLAL.
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Export o€ Turtle

To povtélo éywve export og .ttl apyeio (core = schema kot data = instances )
wote va etvan aveEaptnto amo to Unity Kot e0KoAo otnyv enéktoot). 'Etot dev
ypedleTan va yvel rewrite Tov Kmdtka, kabe popd mov BEAovEe va TpochEésov e
KAt

OntologyLoader kot domain models

YAiomomOnke pa «yépupay Unity <> RDF: 6mov ta triples yivovtor C# objects (
NPCArchetype, TaskTemplate, DifficultyPolicy k.a). Xwpig avto to frpa to .ttl
Ba tav andd apyeio. Me avtd Tov tpdmo yivovtal runtime dedopéva.

. Managers (Game, Task, Dialogue, NPC, Performance, Reward, Narrator)

Ké&Be manager viomnotet éva d1kd Tov koppdrtt, dSwpdlovtos and v ovroloyio
0,TL apopd TN dopn Kot Kavoveg aArd eniong kot armo to JSON profile, 0,1t
agopd TV Tpdodo Tov TaikTn. ‘Etol amopehyetal 10 va vrapyet pio kKAAon pe
OAN ™ Aoywkn péca (god-class), 6mov Ba éxave Tt GuvINpNoN, TO testing Kot To
debugging moA0 dvcKoAO.

TaskData mapping

H ovtoloyia dev kpatdet sprites, ppacelc, hints oAdd kpatder povo URIs ko
oyéoelg. To TaskData cuopmAnpmdvel povo to omtiko Ko AekTiko emimedo. H
ocvvoeon yiveran pe oo taskUri amo 1o individual oty ovioioyia kot to

TaskData entry.

. Runtime tests

Yto runtime tests gpeaviovton to Tpoypotikd tpopAquata. H otryun mov
nepvape oto Play Mode e mpaypatikég poég: login = NPC = Task =
sequence > reward = Narrator.

g ot TO onpElo pmopovpe va dovpe Kabapd av VITEPYoLVY TVXDV TPOPALAT
ot pon, (1) av ta URI kédvovv match cootd (av 0yt t0te B eppaviCovton
AGBog mpaypata 1 oev Ba eppaviovratl kaBdAov ), (2) av vrdpyovv Addn ota
UI, (3) ota panels, (4) ot oepd mov yivovtal ta events, (5) av ot dtaAdyol
epeaviCovio pe T 6ot GEPd, (6) av Enpene 1 Ol va. eppaviletorl o
GLYKEKPIUEVOS O18A0Y0G 1 0 narrator, (7) av ta rewards divovtol cmoTd Kot TNV
wpo mov pénet kot (8) av 1 povotkt| kot ta sound effects dovigvovy , puBuion

£VTOONG TOV MOV Kol 0V 0KOVYOVTOL EKEL TOL TPETEL.

24



8. Awdpbwon URI mismatches kot Ul

URI mismatches xat Ul nTav 10 m10 cuyvo GOAAL0 TOL ovTILETOTICOLLE.

Eva pikpo Aabog pag yvpvovoe cuveydg micm ot d10pbwon twv TTL. ‘Eva URI
mismatch onjpove AaBog 006veg, tasks, panels 1 kot Kopio avtidpacn oe KAK
ToV maikTn. Avtd 0dnyovoe og euedvion AdBog Ul Panels, null references kot
emmpéale T oepd TV events (w.y va divetan reward mtpiv Tov outro S1GAoyo Tov

NPC).

ITivokag AEITOVPYIKAOV KOl PU1| AELTOVPYIKAV OTULTI|CEDV

AETOVPYIKES OTULTIOELS:

Eicodog pe dvopa/kmotkd, onpovpyio 1) GOVOEST| TPOEIA, resume scene.
Ddoptwomn ovioroyiag amd StreamingAssets katd v évapén gameplay scene.
Tpio modalities pe dvvapikd panel kon TaskData wepieydpevo.

Progression ceipdg NPCs + proximity checks mptv v aAinienidopaon.

Intro xou outro dradloyor peta&h NPC kot maiktn.

Hints (4 tomov) — (1) Highlighting key words, (2) Hint Phrase, (3) Wrong image
removal, (4) Highlighting correct image.

Koartaypaoen enidoong (Accuracy, score, hints used, time) Kot Tpocappoyn
difficulty pe Baon emidoong, puetd amo v oAOKAP®GT €VOG sequence amo task

(Meta amo v oAokAnpwon NPC).
Reward tiers and score (Bronze/Silver/Gold/Diamond)
One-time Narrator guidance after specific milestones.

Movoikn| kot Hyntweo feedback (SFX)

Mn AerTovpYIKES OMULTIOELS:

L]

Ytafepdtnra runtime ywpic null reference exceptions (Null checks).
Enextacipomta: evkoin mpocOnkn véwv NPCs, tasks kot scenes.
Svvmmpnotpnomtoa: Atayopiopog ovtoroyiog amd game logic kot content.

Acpdreln: Acpdieto kodwkadv (hash only).
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4.2 Xyeolaon APYLTEKTOVIKIG

Yi00etOnke apyrtektovikn tprov emmédwv. To Ontology Layer opilet T doun| o€
OWL/RDF. To Unity Layer viomotel tn game logic e C# kot to Content Mapping

Layer mopéyet molvpeoikd mepieydpuevo péow TaskData ScriptableObjects.

H emucowvovia petad emmédwv yivetan omokielotikd pécw URIs: kaBe NPC, task kat
modality avayvopiletor and éva povadikd URI mov aviiotoyel o pio eyypoaen otnyv
ovtoloyia kou e TaskData asset 6to Unity. Avtog o kavovog eEac@arilel 6tin
ovtoAoyia amotedel T povadikn mnyn aAndelag (single source of truth) yia tn doun Tov

ALY VIO100.
4.2.1 Ilivakag avtictoiyiong Unity component pe Apygio

MainMenuController.cs = Login
PlayerProfileManager.cs / PlayerProfile.cs JSON profiles
GameManager.cs = CurrentPlayer, progression order
OntologyLoader.cs = TTL parse

TaskManager.cs = task selection

TaskUI.cs = modalities, hints, scoring
NPClnteractionHandler.cs = proximity, order, start tasks
InteractiveNPC.cs + InteractionClickDetector.cs > clicks
DialogueManager.cs / NpcDialogue.cs = dialogues
PerformanceTracker.cs = metrics

DifficultyAdjuster.cs = policies

RewardManager.cs = trophies

NarratorGuideUI.cs = milestones

MoveToMouse.cs = Player movement

TaskData.asset 2 multimedia
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4.3 Xyeoiaon ko Xovripnon Ovroroyiog

H oyedioon meprélafe Tov optopd tov KHptov KAAGE®Y Kot VTOKAAGE®Y, object
properties pie domain kou range, Datatype properties kot Tipég policies, mepropiopol
OWL (restrictions) aAld ko individuals oto data.ttl.

Kotd v avértoén npayuatorombnkay exavaiappovopeveg evnuepwacelg tov URIs
Yl TN O10THPYOT GLVETELNS, OOV aodelyOnke To KpioudTEPO onueio TG

OPYLTEKTOVIKT|G.
4.3.1 Apyeio ovroroyiog: core.ttl ko data.ttl

H ovtoloyia ywpiletor o€ dvo Turtle apyeia (Atdypappo 3):

* SGOntology core v2.ttl — schema (kAdoelc, properties, restrictions, boxes) Kot
eneEepyaleton Kupiog oto Protégé.

* SGOntology data v2.ttl — individuals (NPC_Candy_ Fox,

SceneTemplate CandyCity, TaskTemplates, Policies, Modalities).

AVTOG 0 O ®PIGUOG EMTPETEL TNV EMEKTACT] TOV TEPLEopéEVoL (véa tasks/NPCs) ywpig
va adhaletl to Ae&lhoyio kot yopig va «omacovv» Oha ta instances av tnpnoovv ot

URIs.

=] SGOntology_core v2 ttl
=] SGOntology_data v2 ttl

Awaypappa 3 - ttl files
4.3.2 Opwopog kKhGcE®V Ko «boxes»

Apycd yio TV To YTionHo TS ovToloyiag £yve 0 OpIoHOG TV POCIKOV KAAGE®V Kot
vrokAdoewv: Xto Protégé = tab «Classes» = Add subclass. Anpovpynnkav

OHOOOTTOMTIKES KAAGELS («boXes») Yio OTTIKT OPYAVMOT LE TIG KUPLEG VITOKAGGELS TOVG:

* GameEnvironmentBox = Game, GameEnvironment, GameplayElement,
SceneTemplate, NPCArchetype, TaskTemplate, Modality, InteractionMode,
TaskSequenceStep.

* SelfAdaptiveSimulationsBox = DifficultyProfile, DifficultyPolicy,

AdaptationDecision.
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* AnalyticalModelsBox = PerformanceSummary, RewardScheme, RewardTier.

* UsersProfilingBox = Player, DatalLake.

Kda6e domain kAdon (m.y. NPCArchetype) opiletar wg rdfs:subClassOf tov avtictotryov

box.

H dopun tov KAdce®V ivol eumvevauévy omo v opyitekTovIK 0pYavmong Tov

zpoteivovy ot Loizou kot Andreou (2025) yio serious games ue self-adaptation xou

digital twins. ( BAéne Adypoppo 4):

Performance metrics,
player interactions

‘GOAL DEFINITION AND
and oulcomes

MEASUREMENTS

. «

/Dsnneycu | [ Decide how to |
goals | \measure goals
p ~ ~

Target metrics |
TN goals

Change difficulty
and game modes

-

Challenges

Goals,

Gam
and standardization

(0

metrics and

paramelers Updated performance oulcomes

/ GAME EXPERIENCE

2

\ Biosignals Analysis

Expert feedback opinions

DOMAIN APPLICATION
EXPERTS
DT data exchange

O O O Analysis data feedback

Performance
outcomes

Performance
outcomes.

Goals, meftrics and
evaluation procedures

USERS PROFILING

Performance
outcomes.
Data
Management Ontologies
Architecture

Semantic Annotation

Metadata

Data Lake

Avdypappa 4 — Aopf KAGoE@V

4.3.2.1 Kidoceis ovroloyioag kot Iepapyio

[Mapakdto atvoval Ta «boxes» mov dnuovpynnkay yio TV opyavmon e

ovtoroyioac. Me apywn kAaon v owl: Thing 6mov 10 protege dnpovpyel avtdpata cov

v apyn. OAeg ot voroimes KAAGELG UTaivouy apéS®G LETA OO QVTH.

(BAéme duaypappa 5)

Znucioon: XTig mapakdto figures vwapyovy KAAGEIS 01 OTOIES OEY

XPHGHHOTOLOUVTAL GTO TAPAY GUGTHUA. AUIovpYROnKay yi0. OOKUAGTIKOVS

OKOTIOUG /KOl Y10, UEALOVTIKI] EMEKTACH THS OVTOLOYIOG.

28



173 %) A
v
[ Analytical Models Box
Domain Application Experts Box
[ Game Environment Box
> Game Experience Box
Goal Definition and Measurements
Hint
HintAction
HintConfiguration
HintTrigger
NPClinstance
B> Self-Adaptive Simulations Box
Taskinstance
S Users Profiling Box

Awdypappa 5 — Hierarchy in Protege

Analytical Models Box:

To Analytical Models Box opadomotet 0,11 apopd pétpnon amddoong kot avtapolPEs.
Yrdpyovv i¢ subclasses o1 kKAdoelg: PerformanceSummary, 6mov 6év ypnonuonoteitat,
Bpioketon amld cav éva template Tov Thg Tpémet va yiveTon 1 amoBKeLOT TOL
performance evog naiktn (H mpaypotikn evpeomn kot omobnkevon tov performance

yivetar oto Unity). (BAéme Awrypappa 6).

O khdoelg RewardScheme kot RewardTier opilovv oto semantic layer moteg
Katnyopieg rewards 1oybovv ko pe oo KatweAto score (.y. RewardScheme Default
pe hasRewardTier = Bronze—Diamond). H SceneTemplate CandyCity cuvdéeton pe
avtd 10 scheme pécm tov referencesRewardScheme kot o OntologyLoader poptdvet Ta
avtiototya individuals oto runtime. Xtnv tpéyovca vAomoinon Opwc, n avabeon tier
peta and sequence Pocileron otov RewardManager pe otafBepd dpia score (60/80/100).
To reward model g ovtoAoyiog TekunpudVEL TN GYEOTNON Kol EMTPEMEL LEAAOVTIKN
mnpn avayvoon thresholds amd TTL aArd yopic va avikadiotd akdpa to

TaskPerformance-based scoring.» (Bieme Awdypappa 7)
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L4 Analytical Models Box

P PerformanceSummary
RewardScheme
RewardTier

Awdypappa 6 - Analytical Models Box

Property assertions: PerfSummary_Demo_Task1

Ohject property assertions
B appliedHint 'Hint given to Player_Demo during WordTolmage task ( Need to be deleted }'
Bl generatedForPlayer Player_Demo
B producesAdaptation Adaptation_Demo_NextTask
B recordedinDatalake Datalake_Main
Il subjectToPolicy Policy_Increase
Il summarylnScene SceneTemplate_CandyCity
B summaryOfTask 'Match the word to the correct image.'

Diata property assertions
BN accuracyValue 0.88
B eventTimestamp "2025-11-12T09:30:002" 4 xsd:dateTime
B hintCount 1
BN latencyMs 1400
I recommendedDifficulty Shift 1
B scoreValue 0.90

Avaypappa 7 - Performance summary Demo

Game Environment Box

To Game Environment Box, givot to onpovtikdtepo pépog e ovroroyiag pe Kopieg
KAdoelg Tov demo va givar kvpiog (1) NPCArchetype, (2) TaskTemplate kot (3)
Modality émov opilovton ta NPCs, ta tasks tovg kot Tt €idovg tasks eivan kot o€ To10
difficulty mpénetl avtd ta tasks va eppavietodv pécm (hasTaskTemplate, usesModality,
initialDifficultyProfile) oe cuvdiacud pe URI matching 6to Unity inspector. H
SceneTemplate givot eniong moAd onuavTiKY YTl Agttovpyel oTOV EVTOomoUd TG

TpEYovGag okNnvg Ko ot ovvoeon NPC pe policies.

O K aoeic Game, GameEnvironment, GameplayElement, InteractionMode kot

InteractionAction poptmvovtot amo Tov OntologyLoader ywpig Opwg vo
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ypMnonporotovvTon akoun éupeca oto cvotnua. H taskSequenceStep deiyvetl v tomikn
oelpd TV Pnudtov ot oknvi oAAd n Tpéyovca pon Paciletol Kupimg og
hasTaskTemplate ava NPC kot o€ ogipa NPCs otov GameManager, Oyt oo auTég Tig
Khaoelg. Ot khdoelg avtég dnuovpyndnkoay wg pio faon yioo LEAAOVTIKY OOVAELA Kol
enektaonuomra. (BAéme Adypappa 8)

V- & Game Environment Box
) Game
& GameEnvironment
»-- &) GameplayElement
" InteractionAction
' InteractionMode
¥ Modality
» NPCArchetype
. SceneTemplate
) TaskSequenceStep
) TaskTemplate

V- - F-P-¥

Awaypappo 8 - Game Environment Box

[Mopakdto PAETOVUE TO avaALTIKA TNV KAOE VITO-KAdoN

Modality - Matching Task Modality pe to tpia €101 modality mov pmopovv va éxovv
ta tasks tov povtéhov. (Image to Phrase, Image to Text, Word to Image) kot Narration
Task Modality 6mov ypnonpomoteitat yio n xpnon Tov narrator 6to cvotnua. (BAéne

Awdypappa 9,10 o 11)

- (LRI I R T LIETT PE W)

\ 4 Maodality
Matching Task Modality
Narration Task Modality

Awdypappa 9 — Modality
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Description: Matching Task Modality

SubClass Of

) Modality
General class axioms
SubClass Of (Anonymous Ancestor)
Instances

@ Modality_IlmageToPhrase

& Modality_ImageToText
& Modality_WordTolmage

Avdypappa 10 - Eidn Task Modality

Description: Narration Task Modality

Equivalent To

SubClass Of

) Modality
General class axioms
SubClass Of (A )
SubClass Of (Anonymous Ancestor)

Instances

& Modality_TextNarration

Awdypappa 11 - Narration Modality

NPCArchetype = Ed® PAémovue ta NPCs mov vapyovv otn kébe oknvi (Candy
Scene = NPC Candy Fox , Vending Machine , Candy Princess) kot tov Narrator tov
Bewpovpe cav Eva «pavtactikod fondntikdé NPCy» mov o okomdg tov dev evor va gival
aAro éva gameplay NPC pe task modalities aALd va €xel pOAo narration tasks

(Modality TextNarration). Yndpyovv eniong ta 3 Instances tov narrator (Guide, dialog
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kot completion). I1pog 10 Tapdv OU®G 6TO LOVTELD, 0 narrator dovAevel pésm tov Unity
pe to NarratorGuideUI kau keipeva oto Inspector kou yiveron trigger omo ta URIS tv 3

gameplay NPCs. (BAéne Adypoppa 12,13 kon 14)

Melhovtikn obvoeon tov NarratorGuideUI pe tnv ovtoAoyia, étot dote va daPalet Ta

TIG PPAGELS TOV Ao TNV OVIOAOYio avTi 0o To inspector.

T AWLAR §LARILEEE ORI FELLE s

v @ NPCArchetype
@ candy NPC
- @ Narrator NPC

Awaypoppa 12 - NPCArchetype

Description: Candy NPC

Equivalent To

SubClass Of

) NPCArchetype
General class axioms

SubClass Of (Anonymous Ancestor)
@ hasTaskTemplate min 1 TaskTemplate
. usesDifficultyPolicy min 1 DifficultyPolicy

Instances
& 'Narrator Guide’
& 'NPC Candy Fox'
& 'NPC Candy Princess'
& 'NPC Vending Machine'

Awdypappa 13 - Candy NPC
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Description: Narrator NPC

Equivalent To

SubClass Of

) NPCArchetype
General class axioms
SubClass Of (Anonymous Ancestor)
@ hasTaskTemplate min 1 TaskTemplate

@ usesDifficultyPolicy min 1 DifficultyPolicy

Instances
@ 'Narrator Completion’
@ 'Narrator Dialog’
@ 'Narrator Guide'

Awdypappa 14 - Narrator NPC

Scene Template = Ed® @aivovtal OAeg o1 oknvég mov Ppickovtat 610 HovTELD

Candy Scene Template = Candy City (Active) & Space Scene Template > Space Lab

(Future Work) (BAéme Adypappa 15,17 ko 17)

v-- @ SceneTemplate
-~ Candy Scene Template
@) Space Scene Template

Awdypappa 15 - Scene templates
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Description: Candy Scene Template

Equivalent To
SubClass Of
@ SceneTemplate

General class axioms

SubClass Of (Anonymous Ancestor)
@ hasGameplayElement exactly 1 GameplayElement
@ hasEnvironment exactly 1 GameEnvironment
@ hasSequenceStep min 1 TaskSequenceStep
@ hasNPCArchetype min 1 NPCArchetype
@ referencesRewardScheme exactly 1 RewardScheme

Instances

@ sceneTemplate_CandyCity

Awdypappa 16 - Candy City

Description: Space Scene Template

Equivalent To

SubClass Of

) SceneTemplate
General class axioms

SubClass Of (Anonymous Ancestor)
@ hasGameplayElement exactly 1 GameplayElement
@ hasEnvironment exactly 1 GameEnvironment
@ hasSequenceStep min 1 TaskSequenceStep
@ hasNPCArchetype min 1 NPCArchetype
@ referencesRewardScheme exactly 1 RewardScheme

Instances

. SceneTemplate_SpacelLab

Avdypappa 17 - Space Lab

TaskTemplate = Edé® PAémovpe ta 3 €ion tasks mov vdpyovv (Image to Phrase,
Image to Text, Word to Image) aALd ka1 Ta instances (npotdoelg Ko AEEeLg Tov
ypnonuorotovvion ota tasks). Aév ta yayvovpe axpipng pe to ovopd toug (m.y Image-
to-Phrase Task), aALd péow tov Unity o OntologyLoader onpiovpyet avtikeipeva dtov

to rdf:type eivau TaskTemplate ko petd to TaskUI amopaciletl Tt panel va ddoet amo
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to task.UsesModalityUri, oyt anevBiog amo to TaskTemplate. (BAéne Adypappa 18,19

Ko 20)

v @) TaskTemplate
- @ Image-to-Phrase Task
- ) Image-to-Text Task
- @ Narration Task
- @) Word-toImage Task

Awaypoppa 18 - Task templates

Equivalert To

SubClass Of

) TaskTemplate
General class axioms

SubClass Of (Anonymous Ancestor)
.requireslnleraczinnMode exar.tly 1 InteractionMode
@ usesModality exactly 1 Modality
@ initialDifficultyProfile exactly 1 DifficultyProfile

Instances
& A boy in a boat going down a chocolate river'
@ 'A boy licking a big strawberry lollipop.’
"A girl is carrying a box of colorful cupcakes across the CandyCity bridge."
.'A.Iex and his friends are racing down the chocolate river in candy cane boats, while holding bags full of jellybeans.’

Awaypappa 19 - Iapadeiypoto @Ppace®v mov P16 UOTOL0VVTOL 6€ tasks
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TaskTemplate

ass Of (Anonymous Ancest
requiresinteractionMode exactly 1 InteractionMode
usesModality exactly 1 Modality
initialDifficultyProfile exactly 1 DifficultyProfile

@ 'Caramel Cake'
@ 'Chocolate Milkshake'
@ 'Ice cream sandwitch’

Avdypappa 20 - lapadeiypata AéEemv Tov ypnonuoutolovvTal o€ tasks

Self-Adaptive Simulations Box

To Self-Adaptive Simulations Box opadomotel tnv TpocaplocTikn AoYIKT, e Pactkég
KAdoels Tov prototype va etvan (1) «DifficultyProfile» émov givar vretBvuvn yio va
«derve to enimedo dvokoAiog evog maiktn (Beginner, Intermediate kou Advanced)
€161 ®oTE Vo prATpapovtol Ta tasks pe ) dvckoia wov Tpémet yio tov kb maiktn. (2)
«DifficultyPolicy» 6mov avtirpoconevet Ta Tpia policies mov vdpyovv 6To GHGTNH
Yo TNV aAdayn G dSuokoriag Tov maiktn pe Pdon to performance tov.

(Policy Increase = Avefalel to eninedo SLGKOAOG AV O TAIKTNG TO TAEL KAAG 6T
tasks tov, Policy Maintain = Kpatdet tn dvokolio 6to id10 eninedo av o maiktng £xet
pétpla amddoon, Policy Decrease =2 Meidvel T duckoAio av 0 maiktng dgv £yl KaAN
amodoon ota tasks). Avteg ot policies Paciloval o pHeTPIKEG OTMOG TO average accuracy
7oV €lye 0 TAIKTNG LETA TNV OAOKANP®OT) KATO10V sequence omo tasks (oAokApmon

tov NPC) ko mdéca hints ypnonponoince. Me Bdon tov 3 Kavévev arldleton To
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«policy delta» og -1/0/+1 avdioya pe to mod policy ypnonuoromndnke (-1 peidvet to

emmedo, 0 to kpotael otadepo, +1 avéavel To eninedo dLGKOAING).

Ot xhdoeig Difficulty, AdaptationDecision kot Digital Twin dev ypnonponotovvtot 6to
Tap®V prototype aArd dnpovpyndnkay yio peAlovTikn dovAeia kot tpdcOeon digital
twins. (BAéme Adypappa 21,22 ko 23)

v . Self-Adaptive Simulations Box
- @ AdaptationDecision
- @ Difficulty
> @ DifficultyPolicy
> @ DifficultyProfile
- @ DigitalTwin

Awaypappa 21 - Self-Adaptive Simulations Box

Description: DifficultyPolicy

Equivalent To

SubClass Of
. 'Self-Adaptive Simulations Box

General class axioms
SubClass Of (Anonymous Ancestor)
Instances

@ Policy_Decrease

@ Policy_Increase
& Policy_Maintain

Awaypoppa 22 - Policies

38



Description: DifficultyProfile
Equivalent To

SubClass Of

. "Self-Adaptive Simulations Box
General class axioms
SubClass Of (Anonymous Ancestor)

Instances
& Difficuity_Advanced
& Difficuity_Beginner
@ Difficuity_Intermediate

Awaypoppa 23 - Difficulties

Users Profiling Box

To Users Profiling Box &yt dnpiovpynOei yia peAdovtikovg okomovg tpocOnkng data
lakes yio v amoBMKkevoN dEOOUEVOV Kat OEV ¥PNONUOTOLELTAL Yo TO TOpPdV prototype.

(BAéme Awdypappa 24).

v-- @ Users Profiling Box
- @ DataLake

Awdypappa 24 - Users Profiling Box - Future Work
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4.3.2.2 Anuiovpyio kiacewv kait vrokideewy (llpaxtixoé)

Apywcd n «xOpro» KAdon eivar n owl: Thing | omoia dnpovpysiton ovtdpOTA 0O TO
Protege kata tnv dnpovpyia g ovroroyiag kot otn cvvéxela tpochétovpie subelasses

OV GE OVTI.
H dnpovpyia tov classes yiveto pe tov €€ng tpdmo:

Enloyn khdong-yovéag (m.y Game Environment Box) 2 Kovuni Add Subclass 1 de&t
KAk + add subclass 2 Eicoyoyn ovopartog subclass (. NPCArchetype) 2 H véa
KAdom onpovpyeitor pe owtopatn oyéon Subclass Of Tpog tov yovéa. (Biene
Awdypappa 25,26,27, 28 ko 29).

¥ Add subclass
v-vmmchal Models Box
@ Domain Application Experts Box

L& 1Game Environment Box

® Game \
@ GameEnvironment
»- @ GameplayElement

Awdypappa 25 - Add subclass

» @ Analytical Models Box Game Environment Bc
- @ Domain Application Experts Box

ML JGame Environment Bax

- @ Game Add subclass Ctrl-E

@ GameEnvironmel s

»- @ GameplayElemer Add sibling class... Ctri+Shift-
@ InteractionAction Add subclasses. ..

»- @ InteractionMode ;
» @ Modality Duplicate class. .. Ctri+ Shift-C

Awdypoppa 26 - Add subclass
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<@ Create a new Class X

Hamia NPCArchetype /

IRl hitp:/ifiwww.example.org/SGOntology/data#NPCArchetype

New entity options.__.

T~

OK Cancel

Awdypappa 27 - Subclass Name

Description: NPCArchetype

Equivalent To \
SubClass Of /

@ 'Game Environment Box'
@ hasTaskTemplate min 1 TaskTemplate
© usesDifficultyPolicy min 1 DifficultyPolicy

Awaypappa 28 - Parent-child class relation

v - @ NPCArchetype =

R 1 andy NPC o o Description: Candy NPC
. @ Narrator NPC _

»-- @ SceneTemplate Euivalent To

»-- () TaskSequenceStep
p-- ) TaskTemplate SubClass Of
» ) Game Experience Box
- @ Goal Definition and Measurements @WrcAholpe je——""""

- @ Hint

@ HintArtinn

Awdypappa 29 - Parent-Child class relation
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4.3.3 Object properties > Domain ka1 Range

Metd tov opiopd TV KAAGE®V, TO ETOUEVO Pripa eivol 0 0plopog TV object properties.
2mv OWL, wo object property givor tomog oyéomng peta&y ovo individuals. Ot object
properties foctkd ONADVOLV 70106 GUVOEETAL LE TOLOV KOl LE TOLa £VVOLQ. (TL.)Y. «OVTO TO

NPC npocpépet avtd to task»).

210 apyeio SGOntology core v2.ttl kGO property SnAdveTon

¢ owl:ObjectProperty kot cuvodevetar amd rdfs:domain kou rdfs:range, wov dev eivan
«TIESH OTO Ty Viol aALd TVTTOAOYIKOL TTEPLOPICHOL: TO subject TNG GYEONG TPEMEL VaL
avikel oto domain kot to object oto range. 'Etol 1 ovtohoyio Aéet 0T, Ty,

N hasTaskTemplate cuvdéert NPCArchetype = TaskTemplate kot 0yt ovBaipeta GAlovg
oLVOLAGLOVG KAAcewV. Zynuatilovy Bacikd pio aAvcida. (BAéme Adypappo 30 ko
31)

Annotations: NPCArchetype

Annotations
rdfs:comment
Defines a type/role of NPC. Every NPCArchetype must have atleast one TaskTemplate and at least one DifficultyPolicy.

Description: NPCArchetype

Equivalent To

SubClass Of
@ 'Game Environment Box /
@ hasTaskTemplate min 1 TaskTemplate /
@ usesDifficultyPolicy min 1 DifficultyPolicy

General class axioms

Awdypappa 30 - Range
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rdfs:comment

Template defining a reusable task type. Every TaskTemplate must have: one DifficultyProfile, one InteractionMode, and one Modality.

‘Game Environment Box’
initialDifficultyProfile exactly 1 DifficultyProfile
requiresinteractionMode exactly 1 InteractionMode

usesModality exactly 1 Modality

/

Awdypappa 31 - Triples and restrictions in Protege

210 o tave owypdupata (Auwypappo 30 ko figure 31), gaivetor n olvoida tov

KAdoewv Le Ta object properties TOVG Kot TO TAOG EVAOVOVTOL LETAED TOVG.

NPCArchetype = hasTaskTemplate >

NPCArchetype = usesDifficultyPolicy

min 1 & TaskTemplate

- min 1 = DifficultyPolicy,

Kot TaskTemplate = has initialDifficultyProfile = exactly 1 = DifficultyProfile

requiresInteractionMode = exactly 1 = InteractionMode,

usesModality = Exactly 1 = Modality

(6mov petappdleton oe: KaBe NPCArchetype mpémet va £xel TovAdyiotov éva

TaskTemplate kot tovAdyiotov éva Difficulty Policy 6mov ké0e TaskTemplate mpémet

va &xet axkpBag éva DifficultyProfile, axpiBag éva InteractionMode kot axpimg éva

Modality). 'Etot onpovpyeiton pio aAvoido oyéong petald tov kKAAGE®V.

4.3.3.1 Anuiovpyia Object Properties

"o v dnuovpyia tov Object Properties, avoiyovpe to Object Properties Tab oto

Protégé kot matdpe to kovpuni «add object property» = Eicaywmyn ovopatog Object

Property.(BAéme Awdypappa 32 ko 33).
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" monlokhem m i lie odlM - - --J-‘u
_||'I

Add sibling propert
— AT TSTYE AT g

B 3ppliedHint

Awdypappa 32 - Adding a new object property

<€ Create a new Object property X
Name hasTaskTemplate ‘\
IRl hitp:/iwww.example.org/SGOntology/data#hasTaskTemplate
\ New entity options...
OK Cancel

Awdypappa 33 - Name input for new Object property

4.3.3.2 IlpocOiky Object Property ¢ Domain xai Range

['a va mpocsBésovpe éva Object property otig 2 kKAdoeglg (Domain kot Range),
emAéyovpe ) kAo wov BEAovpe g Domain = 'Enetta oto description g kAdong
natdpe to kovpmi (+) dimda oo to «Subclass O = amo 10 Tapdbvpo mov avoiyet
avoiyovue to tab «Object restriction creator» kot emAéyovpe To Object Property amo tov
«Restricted property» mivaxa pe 6Aa Ta object properties kot £netta tnv kAdon (Range)
amo tov «Restriction filler» mivaka = mpoywpdpe 6To restriction type Kot EMAEYOVUE
(some/only/min/exactly/max) ko to cardinality (tov apiOud mov Béhovue). (BAéne

Awqypappa 34, 35 ko 36).

44



SceneTemplate

TasklOamian~caChan

Awdypappa 34 — Class in Protege

Description: NPCArchetype

Equivalent To

ﬂuhflags of /

@ 'Game Environment Box’
@ hasTaskTemplate min 1 TaskTemplate
© usesDifficultyPolicy min 1 DifficultyPolicy

Awaypoppa 35 - Where to add object properties

< NPCArchetype / X
| Object restriction creator | Class hierarchy Class expression editor Data restriction creator
‘ estricted property Restriction filler

y ol Y T Asseted v U3 B B O © Asserted v
..mm givenToPlayer v-- @ owlThing
-~ hasEnvironment P - Analytical Models Box
.- hasGameplayElement - @ Domain Application Experts Box
- W hasHintConfiguration f @ Game Environment Box
M hasNavigationAction @ Game
- E hasNPCArchetype GameEnvironment
WM hasPerformanceSummary GameplayElement
WM hasRewardTier InteractionAction
-~ hasSceneTemplate - »® InteractionMode
. hacSoquencesiop . » @ Modality

» @ NPCArchetype
[l ] SceneTempIale

- m precedesStep
. producesAdaptation

-l recommendedDifficultyProfile
i rerardadlinDatal aks

Restriction type

Min (min cardinality) ~ Cardinality 2

/ OK Cancel \

Awdypappa 36 - Adding object properties to domain and range
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4.3.4 Datatype properties ko Tipég policies

Ot datatype properties givot 1010tnTeC TOV GLVOEOLV KAmoto individual pe pio amin
Tipn. To range tovg givan eva datatype amo 1o XML Schema (xsd:integer, xsd:decimal,
xsd:string KTAT.), ev@d 0TIS Object properties to range eivat po GAAN KAdon. O datatype

properties focikd TpocOETOLY TaL aPIOUNTIKA 1] KEYWEVIKA YOLPOKTPLOTIKA.

Opiotkav oto Data properties tab tov protege, e domain v avtictoyn KAdon (m.y
DifficultyPolicy ywa ta policies). Ot tipég onAdvovtor og assertions méve oe Named

Individuals (m. Policylncrease) oto data.ttl.

I1.y policyDelta (4.3.2.1 = Self-Adaptive Simulations Box), 6mov pwiAncape yio 1o mmg

aALalel o emimedo dvokorag evog maiktn (-1/0/+1).

"Exet dnuovpynBet eva datatype property «policyDeltay to omoio £xet wg Domain tnv
KAdon «DifficultyPolicy» kot g Range to «xsd:int» dmov Oa maipver tig tipég (-1/0/+1)

7ov Ba Tov divovtat. (BAéme Atdypappa 37 ot 38).

Data property hierarchy: policyDelta
L =P - R

V- owltopDataProperty
i accuracyValue
i actionParameter
;- actionType
- difficultyLevel
i environmentDescription
;- eventTimestamp
¢~ gameplayDescription
;I hintCount
i~ hintSequenceOrder
-~ I hintTimestamp
- |atencyMs
- minimumSceneScore
-~ policyAccuracyCeiling
~-- M policyAccuracyFloor
.l policyDelta [
-l policyMaxHints
- policyMinHints
- M recommendedDifficultyShift
.- rewardLabel
.- rewardThresholdValue
.- scoreValue
LM steplndex
- themeLabel
.- triggerThreshold
B triggerType

Awdypappa 37 — Data type property in protege
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= | Description- policyDetta |

E'|.i..1-—'| To

ubProperty |

Domains (intersection) /

DifficultyPolicy

Ranges /

@ xsdint

Disjoirt With

Awdypappa 38 — Domain and Range of a data property in protege
2nucioon: H owadikacia dnuiovpyios kot tpocOiknyg twv data properties givai
aKpifiag i id1o ue Ty dradikaacia onuiovpyiag kot Tpocthjxns twv Object properties

4.3.5 Ilepropiopoi OWL (restrictions) -- mapadeiypota amxd TNV ovroroyio

O epropiopol ypnonpomomOnkay €161 MGTE Vo, LITAPYEL LU0 LIGOPPOTIL KOl CLVETELDL
GTNV OVTOAOYia KOl YEVIKA GTO oy vidl, y®dpig va vidpyovv .y adetec oknvég 1 NPCs

yopic tasks/d1aAdyovg 1) rewards KTAT.

Y10 Protégé: Class = Description = Add subclass (anonymous restriction).

XpnowonomOnkav kvupimg minQualifiedCardinality kot qualifiedCardinality.
Mepikd mapadetyporo:

Game > mpenet va gyel TovAdytotov 1 SceneTemplate:
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## http://www.example.org/sGOntology/corefiGame
go:Game rdf:type owl:Class ;
rdfs:subClassOf sgo:GameEnvironmentBox ,
[ rdf:type owl:Restriction ;

owl:onProperty sgo:hasSceneTemplate ;
owl :minQualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl :onClass sgo:SceneTemplate

1;

Awdypappa 39 — Game restrictions in ttl

NPCArchetype 2> npenet va gyxet tovddyiotov 1 TaskTemplate kot 1 DifficultyPolicy

## http://vww.example.org/SGOntology/core#NPCArchetype
go:NPCArchetype rdf:type owl:Class ;
rdfs:subClassOf sgo:GameEnvironmentBox ,
[ rdf:type owl:Restriction ;
owl:onProperty sgo:hasTaskTemplate ;
owl:minQualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:TaskTemplate
rdf:type owl:Restriction ;
owl:onProperty sgo:usesDifficultyPolicy ;
owl:minQualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:DifficultyPolicy

Avaypappa 40 — NPCArchetype restrictions in ttl

SceneTemplate = npemet va gxet tovAdyiotov 1 NPC, 1 TaskSequenceStep, akpiaog 1

GameEnvironment / GameplayElement / RewardScheme:

##  http://vww.example.org/scontology/core#SceneTemplate
go:SceneTemplate rdf:ty, 1:Class ;
rdfs:subClassof sgo:GameEnvironmentBox ,
[ rdf:type owl:Restriction ;
owl :onProperty sgo:hasNPCArchetype ;
owl :minQualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:NPCArchetype

3

rdf:type owl:Restriction ;

owl :onProperty sgo:hasSequenceStep ;

owl :minQualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:TaskSequenceStep

»

rdf :type owl:Restriction ;

owl :onProperty sgo:haseEnvironment ;
owl:qualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:GameEnvironment

3

rdf:type owl:Restriction ;

owl :onProperty sgo:hasGameplayElement ;
owl:qualifiedcardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:GameplayElement

»
rdf:type owl:Restriction ;

owl :onProperty sgo:referencesRewardScheme ;
owl:qualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:RewardScheme

15

Awdypappa 41 — Scene template restrictions in ttl

48



TaskTemplate = npenet va gyel axpipag 1 DifficultyProfile, 1 InteractionMode, 1
Modality

## http://www.example.org/SGOntology/core#iTaskTemplate
go:TaskTemplate rdf:type owl:Class ;
rdfs:subClassOf sgo:GameEnvironmentBox ,
[ rdf:type owl:Restriction ;
owl :onProperty sgo:initialDifficultyProfile ;
owl:qualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:DifficultyProfile
rdf:type owl:Restriction ;
owl:onProperty sgo:requiresInteractionMode ;
owl:qualifiedCardinality "1"~~xsd:nonNegativeInteger ;
owl:onClass sgo:InteractionMode
rdf:type owl:Restriction ;
owl :onProperty sgo:usesModality ;
owl:qualifiedCardinality "1"~~xsd:nonNegativeInteger ;
:onClass sgo:Modality

1

Avaypappa 42 — Task Template restrictions in ttl
4.3.6 Individuals oto data.ttl

210 data.ttl vépyovv OAa ta individuals dSnAadn cvykekpipéva instances oo
vrapyovoeg khaoelg (m.y Class — NPCArchetype = Individual - NPC_Candy Fox ) To

Candy_ Fox gitvan éva cuykekpiévo instance g khdong NPCArchetype.

Avtimpoconevovy Bactkd ta TpoypaTikd 0E60UEVE TOV TOLYVIOLOV.

Ka0¢ individual £xer ovvnj0og:
1. rdfitype = Ze mod kKAdon avrket (m.y TaskTemplate)
2. Object property assertions = Xvvdéoelg pe aAla individuals (m.y
hasTaskTemplate)
3. Datatype property assertions = apipov/keipeva (m.y policyDelta,
difficultyLevel , rdfs:label)

Hoapdaderypa NPC:
e ToOmog: NPCArchetype
o Xvvdéeton pe tasks: CandyFox Taskl Beginner
o Xwvoéerou pe policies: Policy Increase, Policy Maintain, Policy Decrease

e Label: «<NPC Candy Fox»
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###  http://www.example.org/scOntology/data#NPC_Candy Fox
:NPC_Candy Fox rdf:type owl:NamedIndividual ,
sgo:NPCArchetype ;
sgo:hasTaskTemplate :CandyFox Taskl Beginner
:CandyFox Task2 Beginner
:CandyFox_Task3 Beginner

:CandyFox_Task4 Beginner
:CandyFox_Task5 Beginner
sgo:usesDifficultyPolicy :Policy Decrease ,
:Policy Increase
:Policy Maintain
rdfs:label "NPC Candy Fox"

Avbypappa 43 - Individual in ttl file

NPC Candy Fox individual 6to Protégé: (Bréme Avdypappa 44)

rdfs:label
NPC Candy Fox

Description: NPC Candy Fox ZIM= M ¥ § Property assertions: NPC Candy Fox DIEES
‘Candy NPC' B hasTaskTemplate 'A boy licking a big strawberry
NPCArchetype lollipop.”

W hasTaskTemplate Basketball

B hasTaskTemplate 'Beginner: choose the phrase that
best describes the image.'

BN hasTaskTemplate 'Beginner: choose the phrase that
best describes the image.’

B hasTaskTemplate ‘Two friends sharing a chocolate bar
at the candy shop.’

B usesDifficultyPolicy Policy_Decrease
mm ysesDifficultyPolicy Policy_Increase
B usesDifficultyPolicy Policy_Maintain

Avdypappa 44 — NPC Individual: Protege
4.3.7 Reasoner kot £AY)0G CLVETELOG

H erainBevon g ovroroyiag yiverar og 600 enineda. 1o Protege, pe OWL reasoner
(Pellet), eAéyyovtor n cvvénela KAGoewV, tKavomoino restrictions amd to individuals

ko av o domain/range eivol cwotd mpiv v e&aymyn tov core.ttl ko data.ttl.
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4.3.8 SPARQL

"Eywve yprion SPARQL Queries manually oto Protégé yio okomovg éleyyov g

ovtoAoyiag kot tng pong tov moryvidrov. [apakdtw eaivovral kdmowo Tapadetypota

SPARQL Query kot T0 ATOTEAEGUATO TOVG,

Candy City Scene: NPCs kot 0 api@pdg Tov tasks mov mpoc@épovv.

SPARQL query:

PREFIX sgo: <http:/iwww.example.org/SGOntology/core#>
PREFIX data: <http:/mww.example.org/SGOntology/data#>

SELECT ?npc ?npcLabel (COUNT(?task) AS ?taskCount)
WHERE {
data:SceneTemplate_CandyCity a sgo:SceneTemplate ;
sgo:hasNPCArchetype ?npc.
?npc rdfs:label ?npcLabel .
OPTIONAL { ?npc sgochasTaskTemplate ?task . }
}
GROUP BY ?npc ?npcLabel
ORDER BY ?npcLabel

Awaypappa 45 — SPARQL Query

npc npcLabel taskCount

NPC Candy Fox "NPC Candy Fox™*<http:/www.w3.0rg/2001/XMLSchema#string> "§"*<http:www.w3.0rg/2001/XMLSchema#integer>
NPC Candy Princess "NPC Candy Princess™<http:/iwww.w3.0rgl2001/XMLSchema#string= "6"<http:/www.w3.0rg/2001/XMLSchema#integer=
Narrator Completion “Narrator Completion™*<http:/www.w3.0rg/2001/XMLSchema#string= "{"M<http:/www.w3.0rg/2001/XMLSchema#integer=
Narrator Dialog “Narrator Dialog™*<http:/iwww.w3.0rg/2001/XMLSchema#string= “{"*<htp:www.w3.0rg/2001/XMLSchema#integer=
Narrator Guide “Narrator Guide™*<http:/Mww.w3.0rg/2001/XMLSchema#string> “1"M<http:/www.w3.0rg/2001/XMLSchematinteger=

Awdypappa 46 - SPARQL Query result

NPC Candy Fox: Okia ta tasks Tov NPC kor Ti modality givan

SPARQL query:

PREFIX sgo: <http:/iwww.example.org/SGOntology/cores#=
PREFIX rdfs: <http:/fwww.w3.0rg/2000/01/rdf-schema#>

SELECT ?task ?tasklLabel ?modality
WHERE {
=http:/fwww.example.org/SGOntology/data#NPC_Candy_Fox=
sgochasTaskTemplate Ptask.
“task sgo:usesModality ?modality .
OPTIONAL { ?task rdfs:label ?taskLabel }

}
ORDER BY ?task

Avaypappa 47 - SPARQL Query
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task taskLabel

“A boy licking a big strawberry lollipop.“*"<http:iMww.w3.0rg/2001/XMLSchema#string> Modality_ImageToPhrase
“Two friends sharing a chocolate bar at the candy shop.™*<hitp:/Mww.w3.0rg/200 1/XMLSchel Modality_ImageToPhrase
“Beginner: choose the phrase that best describes the image. ™ <http:/www.w3.0rg/2001ML Modality_ImageToText
“Beginner: choose the phrase that best describes the image. "““<hftp:/iwww.w3.0rg/2001/XML Modality_ImageToText
“Basketball™*<http:/www.w3.0rg/200 1/XMLSche ma#string= Modality_WordToelmage

A boy licking a big strawberry lollipop.

Two friends sharing a chocolate bar atthe candy shop.
Beginner: choose the phrase that best describes the image.
Beginner choose the phrase that best describes the image.
Basketball

Awdypappa 48 - SPARQL Query result

NPC Candy Fox: OAa ta tasks Tov NPC, ta labels Tovg kon o€ woo difficulty

gp@avifovror avto to tasks

PREFIX sgo: =http:/iwww.example.org/SGOntology/core##>
PREFIX rdfs: <http:/iwww.w3.0rgf2000/01/rdf-schema#t=

SELECT %task ?taskLabel ?profile ?level
WHERE {
<http:/lwww.example.org/SGOntology/data#NPC_Candy_Fox=
sgohasTaskTemplate 7task.
Ptask sgoinitialDifficultyProfile ?profile .
?profile sgo:difficultyLevel ?level .
OPTIONAL { ?task rdfs:label ?taskLabel }

3
ORDER BY ?level ?task

Avaypappa 49 - SPARQL Query

task
A boy licking a big strawbery lollipop.
Two friends sharing a chocolate bar at the candy shop.
Beginner: choose the phrase that best describes the image.
Beginner: choose the phrase that best describes the image.
Basketball

taskLabel
"A boy licking 3 big strawberry lollipop. <http:/www.w3.0rg/2001/XML Difficulty_Beginner
“Two friends sharing a chocolate bar atthe candy shop.™<hitp:/www Difficulty_Beginner
“Beginner. choose the phrase that best describes the image.™*<hitp: Difficulty_Beginner
“Beginner: choose the phrase that best describes the image. "<hitp:, Difficulty_Beginner
“Basketball™*<hitp iwww.w3.0rg/200 1/XMLSchema#string> Difficulty_Beginner

Awaypoppa 50 - SPARQL Query result

profile level
“1"M<hitp-Iwww.w3.0rg200 XML Schemaginteger>
“1™<hitp iwww.w3.0rg/200 1/XMLSchema#integer>
= hitp-www.w3.0rg/200 1/XMLSchematinteger>
“1"*<hitp www.w3.0rg/200 1/XMLSchema#integer>
“1™*<hitp iwww.w3.0rg’200 1/XMLSchema#integer>

4.3.8 Export Turtle kot Tomo0£tnon og StreamingAssets

H ovtoioyia yivetan export o€ 2 .ttl apyeio ko amodnkeveTon 610 aKeELO

StreamingAssets Tov Unity ywa va doefactel kot vo uropet o TaskManager va to

(POPTAOGEL.

File > Save 1| Export = Turtle (.ttl) kot petd kdvovue avtiypoago oto Unity:

Assets/StreamingAssets/SGOntology core v2.ttl kou SGOntology data v2.ttl

2710 build, Ta apyeia avtiypdeovior 1o StreamingAssets tov executable kot o

OntologyLoader ta dtapalet oto runtime pe Application.streamingAssetsPath.
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4.3.9 Policies — gppunveia Tip@V 610 runtime

Policy Increase: accuracy 80%-100%, hints 0-1, delta +1
Policy Decrease: accuracy 70%-85%, hints 3-5, delta -1

Policy Maintain: accuracy 70%-85%, hints 2-3, delta 0

Yvykpiveton 10 péco accuracy kou totalHints pe ta dtootipata wov vrdpyovy oto TTL.
To mpdto policy mov taipralel «kepdilery (BAéme Atdypappa 52) . Eniong vrdpyet
fallback am6 URI substring av amotdyet to parsing tov delta ko ta delta divovron ano
kddwka oto Unity (BAéme Adypappa 53) , Adyo TpofAnUdTov Tov EPaVIcTNKAY GTO

parsing.

:Policy Decrease

:policyAccuracyFloor 8.78 ;

:policyAccuracyCeiling @.85 ;
:Policy Increase

:policyAccuracyFloor 8.88 ;
:Policy Maintain

:policyAccuracyFloor 8.70 ;

Awaypoppa 51 - floor/ceilings from ontology ttl

DifficultyPolicy matchingPolicy = null;
Debug. Log($"[DifficultyAdjuster] Sequence summary: AvgAccuracy={averageAccuracy}, TotalHints={totalHints}.
foreach (var policy in allPolicies)
{

bool accuracyMatch = ave uracy >= policy.PolicyAccu yFloor &&

avel acy <= policy.PolicyAc yCeiling;
GetEffectiveHintRange(policy, out int minHints, out int maxHints);
bool hintMatch = totalHints >= minHints &%

totalHints <= maxHints;
if (accuracyMatch && hintMatch)
{

matchingPolicy = policy;

break;

1
i

if (matchingPolicy == null)

{
Debug. Log( " [DifficultyAdjuster] No policy matched. Difficulty unchanged.™);
return player.DifficultyProfilelri;

Awdypappa 52 — Difficulty policies
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private static int GetEffectivePolicyDelta(DifficultyPolicy policy)
{

if (policy == null) return 8;

if (policy.PolicyDelta != @) return policy.PolicyDelta;

if (string.IsNullOrEmpty(policy.Uri)) return @;

if (policy.Uri.IndexOf("Increase”™, System.StringComparison.OrdinallgnoreCase) >= @) return 1;

if (policy.Uri.IndexOf("Decrease™, System.StringComparison.OrdinallgnoreCase) »>= @) return -1;

return @;

Awdypappa 53 — Parsing fail

2nuciowon: Known issue/bug, yio accuracy < 70% n hints > 5 kavéva policy dev kavel

match kot to difficulty rapouéver onwg nrov

4.3.10 Ta tpia NPCs kor og1pa wepreyopévov

210 moyvior Tpémel va akoAovBeitar pio oelpd yro va pmopécet o maikTng vo
npoywpicel 6to mayvidl. Ot emokéyelg tov ot NPC givan ot e€nc:
NPC_Candy Fox - NPC_VendingMachine > NPC CandyPrincess

Av 0 TaiKTNG AmoPacicel va ayvoncel Tnv oepd tote dgv Ba pmopet vo tpoympicel 6to
mayviot ko Ba AapPavel dtadodyovg amo o NPCs mov Ba tov Aeve mmg dev €xet £pbet
aKOUN M GEPA TOVG 1] OTL EXOVV 1O 0AOKANP®OEL av yivel Eavd emickeyn Tovg amo Tov

TO{KTN LETA TNV OAOKANP®GT] TOVC.

Eniong vrdpyet pio oepd omo milestones 6mov yivetron trigger kot epgaviCerot o

narrator yio, va. kal0odnyNnoeL Tov TaikTn 6To MG Kot oL vo tpoympicet pécsm URIs.

H dwadikacia avtr| eivon one-time follow-up, oOnAadr| av epeavictel o narrator Kot o

moikTng Tov ayvoncel 1 kAgioetl to mapdbvpo, 1ote dev Ba Eava eppavioTel.

4.4 Evoopdtoocn Ovroioyiog oto Unity

Ta apyeia .ttl toroBetOnkav otov edrero StreamingAssets ¢ Unity. O TaskManager
TOL POPTAOVEL KOTA TNV €KKivion, dnpovpydvrog dictionary URI - TaskData. Kabe

NPC ¢éper URI mov avtictoryel og instance tng ovroroyioc. Katd tmv aAAnienidpaon
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pe NPC, to svomnua avoktd to tasks HEGm ovioAoyiog Kot OPTMVEL TO TEPLEYOUEVO

amo6 to TaskData assets.
4.4.1 PvuOpion Unity: OntologyLoader xon TaskManager oto Scene

2 oknvi Tov moyvidlov oto Unity (Sugar Scene) onuovpyndnke éva GameObject
mov ovoudotike OntologySystem kot tepiéyet oto inspector window tov cav
component to OntologyLoader script éto1 ®ote va pmopel va dwaPdletl ta apyeia .ttl Tov
£€yovpe dNUIOLPYNOEL Kot va Ta ypnonponotel oto Unity. 1o inspector vrdpyovv fields
omov mpootnBovtal ta apyeio .ttl kol n emrioyn Load On Start (BAéme Awdypoappo 54
Ko 55)

ation
OntologySystem

Awgypappa 54 — OntologySystem Unity
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Print All

+ Ontology Loader tScript]

Ontology File:
Loaded Data
Loz art

Add Component

Awdypappa 55 - Ontology System Inspector

>7o Play, 10 Awake tov OntologyLoader kaiei tnv LoadOntology() mpiv o
TaskManager {ntroet tasks. (BAéne Awypappo 56 ko 57).

private void Awake()
{
if (loadOnStart)
{

LoadOntology();

Awdypoppa 56 - load on start code
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public void LoadOntology()
{

parsedTriples.Clear();

string corePath = GetFilePath(coreOntologyPath};
if (File.Exists(corePath))
LoadTTLFile(corePath, isCore: true);

string dataPath = GetFilePath(dataOntologyPath});

if (File.Exists(dataPath))
LoadTTLFile(dataPath, isCore: false);

MapTriplesToDomainObjects();

Avbypappa 57 - Load ttl files

210 Unity 6ha ta Awake tpéyovv mpiv amo omolodnmote start. Apa 6tav 0 ToikTNG

{ntoet tasks ta dictionaries eivot oN yepdTa.

O TaskManager dev kaAei Tnv LoadOntology, amAd ypnonpomnotei tov loader. (BAéne
Adrypappa 58)

public List<TaskTemplate> GetTasksForNPC(string npcArchetypeUri)
{

if (ontologyloader = null)

{

Debug. Logharning( ™[ TaskManager] Ontologyloader not found.™};

Awbgypappo 58 - Task manager looking for loader
4.4.2 Parse kow MapTriplesToDomainObjects

O parser owfalet prefixes kau triples (subject, predicate, object).

H MapTriplesToDomainObjects() dnpovyel avtikeipeva omo rdfitype 6mwg
NPCArchetype , TaskTemplate ktAm, Ko copumAnpavel Aiote amo object properties
(hasTaskTemplate = HasTaskTemplateUris kot amoOnkevet labels rdfs:label yio thv

eueavion tovg oto UL
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4.4.3 TaskManager — runtime queries

O TaskManager givat 10 kevipikd component tov Unity mov cuvoéet To gameplay pe
Vv ovtoAoyia. Metd ) dptmon tov apyeiwv .ttl and tov OntologyLoader, maipvet yia
kéBe NPC ta dwnbéoipa TaskTemplate péow tov hasTaskTemplate kot emAéyetl avtd
oV £YO0LV TO 1010 eMined0 SOVOKOAING LE TO TPEXOV EMIMESO TOL TTAIKTY

(initial DifficultyProfile — DifficultyProfileUri). Eniong PAénet mowa tasks Exovv dn
olokANpwOel péow tov profile Tov maiktn (CompletedTaskUris oto apyeio JSON mov

Kpatdel Oha to profile Kot performances TV TOKTMOV) Yo vo, Unv To E0VE ELPOVIGEL.

Agrtovpyel g singleton ot oknvn, £161 wote scripts 0nwg NPClnteractionHandler kot

Ul va {ntobv epyaoieg xwpig va dafalovv anevbiog amo ta apyeio .ttl.

H ovtoAoyio mapapével n «mnyn», evad 1 Tpdodog Kot 1) TPOGAUPLOYT OVGKOAING

yivovton 6to runtime.

Singleton = 6Aa ta scripts kadobv «TaskManager.Instance» avti va goptdvovy v

ovtoAoyia amo pova Tovg

private void Awake()

{
if (Instance != null && Instance != this)
{

Destroy(gameDbject);

return;

1
J

Instance = this;

Awdypappa 59 — Awake function

GetTasksForNPC = BAénel Tt mpocpépet awto 10 NPC
e Bpioket to individual NPC (n.x NPC_Candy Fox) a6 ta dedopéva mov
éptaoav ond to hasTaskTemplate oto TTL
e T kaBe URI task, pépver to TaskTemplate (label, modality, difficulty profile,

KTAT)
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o Emotpépetl 0Aa ta tasks mov mpocpépel to NPC

var npc = ontologylLoader.GetNPCArchetype(trimmedUri);

foreach (var tasklUri in npc.HasTaskTemplatelris)

{
var task = ontologyloader.GetTaskTemplate(taskUri);
if (task != null)
tasks .Add(task);
1
J

return tasks;

Avdypappa 60 — Finds NPC & tasks

GetTasksForNPCAtDifficulty = BAénet mola amd owtd ta tasks taiptdlovv oto eninedo
dvokoriag tov. AnAaon maipvel ) Aota amo 1o GetTasksForNPC kot cuykpivel To

local name Tov TPoEA Tov ik pe Tov initialDifficultyProfile tov ka6e task.

Av xdvovv match, tote ta kpatdet. 1.y — IMaikng pe Difficulty Beginner 2 Kpotdet
povo tasks pe initialDifficultyProfile = Difficulty Beginner.

var allTasks = GetTasksForNPC(npcArchetypelUri);

string difflocal = GetlocalName(playerDifficultyUri);

foreach (var task in allTasks)

{

string taskDifflocal = GetlLocalMName(task.InitialDifficultyProfileUri);

if (string.Equals(taskDifflocal, difflocal, System.StringComparison.OrdinallgnoreCase))
filtered.Add(task);

Avdypappa 61 — Finds tasks for NPC
HasCompletedTask = BAémel mowa tasks £yovv 1om olokAnpwOel

Yayver ot AMota CompletedTaskUris tov PlayerProfile mov eivar amoOnkevpuévo oto

JSON apyeio, To taskUri ko amwavtdet true 1 false.
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foreach (var completedUri in GameManager.Instance.CurrentPlayer.CompletedTaskUris)

{

if (string.Equals(completedUri?.Trim(), trimmedUri, System.StringComparison.OrdinallgnoreCase))

return true;

1
I

return false;

Awdypappa 62 — Checks for completed tasks

Orav eva task ohokAnpwBel mpoothfetal To uri Tov otV AMota

if (!alreadyCompleted)
{

player.CompletedTaskUris.Add(normalizedUri);

Avdypappa 63 — Add URI in completedTask list

4.4.4 Xvvoeon URI: InteractiveNPC ko TaskData

H ovvdeon tov URI g ovtoloyiag kot tov Unity gival iomg T0 ONUOVTIKOTEPO
koppdrt oto povtéro. Ora BasiCovtor oto av ta URI kdvovv match petalo tovg

aAM®G dgv d0VAEVEL TimoTa 1 dovAEVEL AdOOG.

InteractiveNPC.npcArchetypeUri = axpimg to URI tov individual oto data.ttl

InteractiveNPC.npcArchetypeUri—>
http://www.example.org/SGOntology/data#NPC_Candy_ Fox (BAéme Adypappa 64 kot
65)

60



» NPClnteractionHandler.OnM

fonal: Ontoloav link
e Uri

Awaypoppa 65 - URI Match
4.4.5 TaskData: Aopn Kot 6xéon pe Ty ovroroyia

H ovtohoyia opilet Tt idovg task eivon (modality, dvokoria, covdeon pe NPC)
ko woto task tpéyet (URI), aAld dev pumopel va kpatroet sprites, AloTeg EIKOVOV 1)

KELEVA KOVUTTLOV.

To TaskData givot ScriptableObject 6to Unity kot Agttovpyet g évog mivakog
avtiototyiong. Kabe ypapun (TaskDataEntry) oévetor oto 1610 URI pe 10

avtiototryo TaskTemplate individual (taskUri < task.Uri péow tov TryGetEntry). ‘Etot
70 cVoTNA Tapapéverl ontology-driven ot Aoyikn, EVO To TEPEXOUEVO TAPOUEVEL EKEL
mov avnket (assets tov editor). Baowkd amo@acilel o ontikd Ko AEKTIKO TEPIEXOUEVO
v To tasks Ommg 1KOVES ETAOYNG, PPAGELS TTOL YPNONUOTOLOVVTAL, EIKOVEG TOV TPEMEL
va Teptypayel o maiktng (stimulusImage) kot ta hints (Tt €idog hint, pe oo cepd va,

epPaviovtot KTAT.).
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Xwpig TaskData n ovtoloyia B NTov TANPNG ONUAGIOAOYIKA 0ALA GO0 OTTTIKA.

Highlight Key

Awdypappa 67 - TaskData Image-to-text
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= Beginner
« Beginr

= Beginr

= Beginner

Hints

List Is Empty

Awaypappao 68 - TaskData - Word to Image
4.4.6 Anpovpyio oxnvig (Ileprpairov)

Apycd dev Ba vpye Tayviol xopig T dnpovpyio Tov OTTIKOD TEPPAAALOVTOG TNG
oknvne. To mepiBdArov ytiotnke oto Editor tov Unity pe 2D Tilemap kot dtokoountikd

sprites ta onoia €ytvav download amo to Unity Store.

Bpétnkav (tiles - pukpd tetpaymvakio ypaeikdv OTov OMOTEAEGOV TO «TATMIO» TNG
OKNVNG OTTMG Kot SIOKOGUNTIKG Sprites Kot agents) ov ypnonHoromonKay yo tnv

onuovpyia tov tilemap tov woryvidov ko g NPCs.

Ta ovykekpyéva tiles kot sprites Tpootédnkav o €va tile palette 6to Unity ko
Eexivnoe to ytionuo tov tilemap wévo og éva grid. IlpdTa £ywve ) dnpovpyia tov grid
(BAéme Avdypappa 69 kot 70) . To tilemap eivar moAAd pikpd tetpayovakia (tiles), oyt

¢vo eviaio backround.

Ta dakocunTiKa sprites ypnonpomomnkay petd tn dnuovpyia tov tilemap yio

decoration ¢ oknvnc.(BAéne Awdypappa 71)
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ser Default

Add Component

Awdypappa 71 - Decorations
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4.4.7 IIp6cBcon GameObjects, Panels, Text, Images ka1 components 6to Unity
(IIpaxtko).
4.4.7.1 Anprovpyio GameQObject

['a ™ onuovpyio GameObjects (m.x OntologySystem, TaskManager kTAx), Tpémet va,

akolovOnbovv ta frpata:

Ag&i Kk ot oknvr SugarScene - GameObject 2 Create Empty (BAéne Atdypappo
72)

Save Scene

Save Scene As

Discard changes

Find In Project
Add New Scene

Prefab

ir
Create Empty Ctrle Shift+N '.

2D Object -

3D Object

GameObject

bd
>
Effects >
Light >
Audio >
Video >
ul >
Al >
Ul Toolkit >
Rendering >
Volume >
Camera

Visual Scripting Scene Variables

Awaypoppa 72 - Create GameObject

4.4.7.2 Anuiovpyia Canvas & Panel

[Na ) dnuovpyia Panel (7. Panel Phrase to Image, Reward Panel, Task Complete

panel) npénel va akolovOnBov Ta Prjpata:
Anpovpyia evog Ul Canvas = Anuovpyio Panel péoa otov canvas

Mg dnuiovpyovpe Ul Canvas: Aeg€t KAk oto hierarchy = Ul = Canvas (Adypappo
73)
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Select All

2D Object
3D Object
Effects
Light
Audio
Video

ul

Al

Ul Toolkit
Rendering
Volume

Camera

Awaypappa 73 - Create Canvas

[Mog dnpovpyovpe Panel: Ag&t kiik oto Canvas = Ul = Panel (BAéne Awrypappo 74)

Awdypappa 74 - Create Panel

Create Empty

Visual Scripting Scene Variables

Cut
Copy

Rename
Duplicate
Delete

Select All
Deselect All
Invert Selection
Select Children

Find References in Scene
Set as Default Parent
Prefab

Create Empty

Create Empty Parent
2D Object

3D Object

Effects

Light

Audio

Video

ul

Al

Ul Toolkit

Rendering

Volume

Camera

Visual Scripting Scene Variables
Move To View

Align With View

Align View to Selected
Toggle Active State

Properties...

v v v v

vV v v v v

Image

Text - TextMeshPro

Raw Image

Panel

Togagle

Slider

Scrollbar

Scroll View

Button - TextMeshPro
Dropdown - TextMeshPro
Input Field - TextMeshPro

Legacy

Ctrl+X
Ctrl+C

Ctrl+D
Del

Ctrl+Shift+N
Citrl +Shift+G

Ctrl+Alt+F
Ctrl+Shift+F

Alt+Shift+A

Canvas

Event System

/

>

Y

Image

Text - TextMeshPro
Raw Image

Panel

Toggle

Slider

Scrollbar

Scroll View

Button - TextMeshPro
Dropdown - TextMeshPro
Input Field - TextMeshPro

Canvas

Event System

Legacy




4.4.7.3 IlpocOnkny cikovag, kovumov Kai text oto panel

IMa va TtpocBécovpe ekodveg, kKovumid Kot text 6To panel Tov dSNUIOVPYHCULE

axolovBovpue ta e&ng Prpota: (BAéme Awdypappa 75)

A&l khik oto panel > Ul - Image

Ag&i K\ oto panel 2 Ul 2 Text - TextMeshPro

Agi Kk oto panel 2 Ul 2 Button — TextMeshPro

Deselect All
Invert Selection
Select Children

Find References in Scene
Set as Default Parent
Prefab

Create Empty
Create Empty Parent
2D Object

3D Object

Effects

Light

Audio

Video

ul

Al

Ul Toolkit
Rendering

Volume

Camera

Visual Scripting Scene Variables
Clear Parent

Set as last sibling
Move To View

Align With View
Align View to Selected
Toggle Active State

Properties...

Awdypappa 75 — Create Panel

Ctrl+Shift+N
Ctrl+Shift+G

v vV Vv VvV Vv v

________—}-——-’
.—-—-‘""'}'———'

>

>

>

Ctrl+-
Ctri+Alt+F
Ctrl+Shift+F

Alt+Shift+A

Image
Text - TextMeshPro
Raw Image

Panel

Toggle

Slider

Scrollbar

Scroll View

Button - TextMeshPro
Dropdown - TextMeshPro
Input Field - TextMeshPro

Canvas

Event System

Legacy




4.4.7.4 IlpocOnky Agent ka1 NPC
INa va tpocBécovpe Agent kot NPC ot oknvi], akoAovBobpe to e&ng Prpora:

Ag&1L KAk o710 hierarchy = 2D Object = Sprites (BAéne Adypappo 76)

Assets

Select All

Create Empty Ctrl+Shift+N
2D Object » Sprites
3D Object > Physics
Effects Tilemap
Light
Audio
Video

ul

Al

Ul Toolkit

Rendering

WOW W W

Sprite Shape
Pixel Perfect Camera (URP)
Sprite Mask

WW W W W W e

Volume
Camera

Visual Scripting Scene Variables

Awaypappa 76 - Create Sprites

4.4.7.5 IlpocOnky components 6To inspector

Ta components givor Eva Tapa TOAD GNUOVTIKO KOUUATL TN ONLLOVPYI0 TOV TOPOTEV®
(Game Objects, NPCs, Agents, Panels, Text, Images) a@o0 €d® epyOpacte Kot
TPocHETOLLE OAN TOL SCTIptS TOV EYOVLLE ONUIOVPYNOEL Y10 VO, SOVAELOVY GTO TTOALYVIOL,
AL Ko €Totpa components Tov Tpoc@Epel To Unity mov pog fonddéve otnv opdin ko

ocmotn Asttovpyia Tovs. (m.y Sprite Renderer , Box Collider 2D)
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210 inspector PBpickovpe éva kovuni « Add Component» mov pag divet tn dSvvaToTnT
va tpocBécovpe components gite £topa amo to Unity 1} dikd pog scripts. (BAéne

Awdypappo 77 kon 78)

Ef'j v DialogueManager
v
Tag Untagged - ayer Default

’ Transform

n v Dialogue Manager (Script)

Add Component
] r::-l'r,ll
Search

|& Sprite Renderer

Awdypappa 77 - Pre-made Components

o~

t[j v DialogueManager
v Tag Untagged Default

’ Transform
ﬂ v Dialogue Manager (Script)

Add Component

Search

[l Dialogue Manager
D S

Avdypappa 78 - Script Components



Mopadsrypa component = Sprite Renderer

w
Tag Player ayer Default

- Transform

'#» v Sprite Renderer

[*] penguin_idl
Open Sprite Editor

>
W W

Simple
None

Center

Default
Order in Layer 1

Rendering Layer Mask Default

Awbgypappa 79 - Sprite Renderer

To Sprite Renderer pag divet tn dvvatodtta vo tpocBécovple To sprite (ELedvion Tov
agent) pe povo €va kovuni 0nwg ko To order Tov agent in Layer (7.y av éva 6évipo mov
ypnonuoromOnke pe layer 0 aAld o agent pe layer 1, tote 0 agent pmopei va kévet
overlap 10 dévtpo 0TOV TEPTATIGEL Ao TAV® TOL (0v €V VLdpyet barrier). Avtd pog
BonBdetr moAV otV Katackevn Kot decoration TG GKNVNG Kot Ol sprites Hmwopovv va
Kévovv overlap dAAa.

Mopadsrypa component 2> TextMeshPro — Text (UI)

Me 1o TextMeshPro — Text (UI) pag divetor n Suvatdmra va tpocBécovpe text ota
panels pog 1 o€ Kovumid, va pvOuiovpe péyebog ypoupdatov, text style,
YPOUUOTOGEPES, YPDUA YPOUUATOV, spacings, alignment KTAT.

Eivan éva molv onpovtko epyaieio yia panels kot dtododyovs. (BAéne Awdypappo 80)
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v TextMeshPro - Text (Ul)

Text Input Enable RTL Editor

Cance

Normal

LiberationSans SDF Material

B | U S

Alignment

1=

pping Mode Normal

Overflow

Character

Character

Avdypappa 80 - TextMeshPro
4.5 Xootnpa Eic060v kon AmoOfkevon [lpoeir

To svompa el6d0v Eekvdiel amo To Main Menu émov vAomoteiton omd T0
MainMenuController. O maixtng eiodyel dvopa (namelnput) kot kwduod
(passwordInput) yia va onpiovpynoet profile 1 va cuvdedet 6to moayvidl av £xel 1om
érowo profile. H pébodog OnStartGame() ivat 1o kevipikd onpeio eAéyyov tv

ototyelov Kot ¢ dnpovpyiag/amobnkevong tov profile.
4.5.1 Login — mAMpng avdivon Kol KOOKAG

¥10 Main Menu o naiktng €16dyet Ta oTotyeia Tov Yo va cuvoebel oto profile Tov

(Ovopa ko Password) kot matdetl to kovpuni Start Game yio va cuvoedel ko va
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npoywpicel 6to mayviol. [Ipv o maiktng mepdoel ot oknv Tov TaLVISLoL Yivovtal ot
eléyyot (1) PasswordInput Missing, (2) Namelnput Missing, (3) password match (hash),

(4) GameManager.Instance, (5) GetByName case-incensitive.

Av o maiktng dév €xel profile ko coumAnpdcel Ta name ko password inputs, Tote
dnuovpyeitan to profile Tov maiktn Kot amobnkeveror oto JSSON apyeio “PlayerProfile”
¢ e&nc (UUID, Ovopa, URI Player «ovopax, Difficulty Beginner, LastSceneName =
firstSceneName, hashed password). (BAéne eicodva 84 ko figure 92,93)

Av 0umg o maikng £xer non profile kou faret ta cwotd ototyeia Oa mpoywpicel
Kavovikd pe to profile Tov oto mayviol (BAEme ewcova 82,83 ko figure 94). Av duwg o
maiktng éxel o1 profile ko BaAel AdOog kmdikod Ba mhpel uvopo «wrong passwordy»
(BAéme ewcova 82 wan figure 59,60), av apnoet kevd 1o name input Oa mépet pivopo
«Please enter your name» (BAéme swcdva 18 ko figure 91,92) , av apnoet kevod to

password input 0o tapel pnvopa «Enter your passwordy». (BAéne ewcova 82 kau figure

89,90)

Av 10 6TOtKEl0 TOV TOHKTN €WVOL COGTA 1| AV €ival 1| TPAOTN TOL EOPE 6TO TTaLYVIdL, TOTE
Balel Tov maiktn oto GameManager.CurrentPlayer 6mov dwotnpeiton pe
DontDestroyOnLoad (ywo va puiv katacstpagel to GameObject tng maiidg oknvig
(Main Menu) 6tav goptwbei 1 katvovpla GKNVY), KOt QOPTAOVEL T1 TEAELTALN GKNVI] TOV
naiktr (LastSceneName) 1 tnv TpdTN GKNVNY 0V EVOL 1] TPOTI TOL POPA

(FirstSceneName — SugarScene). (BAéne swcova 82 ko 85)

O kmokol amodnkevovtar povo g hash (PBKDF2-SHA256, 10000 iterations, 16-byte
salt + 32-byte hash, Base64) kot 6yt cav plain text oto JSON, ywo tnv tpoctacia twv

KodKoOV. (BAére sikova 86)

72



public void OnStartGame()
r
1

string rawName = nameInput != null ? nameInput.text.Trim() : "";

nn

string password = passwordInput != null ? passwordInput.text : 2

if (passwordInput == null
Debug.LogWarning(”[MainMenu] Password Input is not assigned. Assign it
SetMessage("Password field missing. Check setup.™);
return;

string.IsNullOreEmpty(rawName)

SetMessage("Please enter Ir name.");
return;

Avaypappa 81 — OnStartGame = Null name

if (string.IsNullOorEmpty(password))
{
SetMessage("Enter your password.");
return;
1
J
if (!PasswordHelper.VerifyPassword(password, existing.PasswordHash))
(
SetMessage("Wrong password.
return;
1
J
GameManager . Instance.CurrentPlayer = existing;
SetMessage("Welcome back, " + existing.Name + "!");
string scene = string.IsNullOrEmpty(existing.LastSceneName) ? firstSceneName : existing.LastSceneName;
SceneManager.LoadScene(scene);
return;

Avaypappa 82 - OnStartGame - Null password & wrong password

var existing = PlayerProfileManager.GetByName(rawName);

Avaypappa 83 - OnStartGame => if profile exists

string safeName = rawName.Replace(" "
string playeruri = " p 0 y/data#Player "
var profile = new Player

Id = Guid.NewGuid().Tostring(),
Name = raw

Uri = playeruri,

DifficultyProfileuri = "http 1 ontology/data#Difficulty Beginner”,
LastSceneName = TirstSceneName,

PasswordHash = PasswordHelper.HashPassword(password)

Awdypappa 84 — Player profile data
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GameManager.Instance.CurrentPlayer = profile;
SetMessage("Profile created. Starting

game...");

(1)
& B
r .
e

SceneManager.LoadScene(firstSceneName

Awaypappa 85 — Profile creation

public static string HashPassword(string password)

if (string.IsNullorEmpty(password)
return "

byte[] salt = new byte[SaltSize];
using (var rng = RandomNumberGenerator.Create()

rng.GetBytes(salt);

byte[] hash = Pbkdf2(Encoding.UTF8.GetBytes(password), salt, Iterations, HashSize);
byte[] combined = new byte[SaltSize + HashSize];

Buffer.BlockCopy(salt, @, combined, ©, Saltsize);

Buffer.BlockCopy(hash, @, combined, Saltsize, HashSize);

return Convert.ToBase64String(combined);

Avdypappa 86 — Password Hash

Avbypappa 87 - Login without name

Awaypoppa 88 - Login without name debug
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Avdypappa 89 - Login without password

Avdypappa 90 - Login without password debug

Awdypappa 91 - Login with wrong password

Awdypappa 93 - Profile Creation debug message
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"profiles™:

"uri®: " /s
"Difficulty i h 3 le y ‘data#Difficulty Beginner”,
“LastSceneName”: “SugarScene",
"PasswordHash"”: "mcyNn5MBFWGMxzsi+sJFfUv+3517 /@APV8OC619F+qYypMzLBIj42GyqIyR0O4",
"CompletedTaskUris™: [
"narrator://seen/Narrator_Welcome Seen
]J
"PerformanceHistory™: [],
“NpcRewardsEarned™: 8,
“SceneRewardsEarned™: @

Awdypappa 94 - Profile Created in JSON file

Awdypappa 95 - Welcome back debug message

4.5.2 PlayerProfileManager ko1 JSON

Ta runtime dedopéva dev pnaivovv otnv ovroroyia aAid to JSON apyeio
PlayerProfiles.json 6mov nepiéyet media 6mwg Id, Name, Uri, DifficultyProfileUri,
LastSceneName, PasswordHash, CompletedTaskUris, PerformanceHistory,

NpcRewardsEarned kot SceneRewardsEarned.

Ta CompletedTaskUris ypnonpomotovvral yia vo ufv exovoroppévovron tasks 1

narrator dialogues (markers) mov 110n £xel OLOKANPOGEL 0 TOIKTNG

To PlayerProfileManager poptdvet o mpo@ik and PlayerProfiles.json (LoadAll pe in-
memory cache) ka1 evnuepmvel eyypaeéc pe fdon to UUID (UpdateProfile >
SaveAll), dwatnpdvtag tnv Tpod0d0, SVGKOAIN KOt TO IGTOPIKO EMOOGEDV EKTOC TNG

ovtoroyiac. (BAéme Adypappa 96 kot 97)
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public static List<PlayerProfile> LoadAll()
{

if { _cached !'= null)

return _cached;
string json = File.ReadAl1Text(FilePath);
var wrapper = JsonlUtility.FromJson<ProfilelListWrapper>(json);
if (wrapper?.profiles != null)

_cached = wrapper.profiles;

return _cached;

Avaypappa 96 — Player Profile LoadAll()

public static void UpdateProfile(PlayerProfile profile)
{
if (profile == null || string.IsNullOrEmpty(profile.Id))
return;
var all = LoadAll();
int i = all.FindIndex(p =»> p.Id == profile.Id);

if (i »>= @)
all[i] = profile;

all_Add(profile);
SaveAll(all);

Awdypoppa 97 — Update Profile
4.6 Kivnon [loiktn (PlayerMovement)

O maiktng kiveiton pe de&l kKhk. To script PlayerMovement (MoveToMouse.cs)
petatpénet ) B€on movtikiov o world coordinates Kot KivijTon TPOG TO MOuse UE

otabepn tayvnto.(BAéme Awdypappa 98)

H emioyn g kivnong tov moikt pe amid KAK 6T0 mouse £Yve Yo TV EVKOAo TV
APNOTAOV VO, LETAKIVODV TOV TOUKTN] TOLG LOVO pe Eva TATNLO KOVUTIOV G avTifeom pe
dAAeg peBodovg dmwg WASD 1 AL®DV KOUUTIDV TOV TANKTPOAOYIOV TOV UTOPEl Va

Ntav 1o SVCKOAO, E101KA GTA TOLALA.
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using UnityEngine;
using UnityEngine.InputSystem;

public class PlayerMovement : MonoBehaviour
{

public float speed = 5f;

private Vector3 target;

private Mouse mouse;

void start()

I

L
target = transform.position;
mouse = Mouse.current;

1

Jy

void Update()
I

if (mouse == null) return;

mouse.rightButton.wasPressedThisFrame
Vector3 mousePosition = Camera.main.ScreenToWorldPoint(mouse.position.Readvalue());

mousePosition.z = transform.position.z;
target = mousePosition;

transform.position = Vector3.MoveTowards(transform.position, target, speed * Time.deltaTime);

Awdypappa 98 - Player Movement
4.7 NPC, IIp60dog ka1 Argioyor

Ooco apopd ta NPCs kot v mpd0odo Tov maiktn 6to moyvidl, £xel vAomombel eva
progression line pe t oepd mov mpénet va oAokAnpwOovv ta NPCs kot ta tasks tovg
aAAd ko vo yivoov trigger ta guides Tov narrator Tov fonfodv 6ty opaAr Asttovpyia

TOL T VIdoL Kot KaBodnyovv Tov waike.

O GameManager sivat vrehBovvog yia v THPMNON NG GEPAG Kot YEVIKA TNG PONG TOV
ALY VIO00. AV 0 TOIKTNG 0yVONGEL TN GEPE Kol TPOSTAONGEL VO LLIANGEL e
drapopetikd NPC amo avto mov wpénetl Ba AaPel cvykexpuéva povipata tov Ho tov

kaBodnynoovv.

Ot drohoyor cuvtoviCovron pécsm tov DialogueManager.

4.7.1.1 NPC Clicks, Proximity ka1 Progression Order

Kabe popd mov yiveton KAk og éva NPC tpé€yel n mhpakdto arlvcida:
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InteractionClickDetector = Physics2D.OverlapPointAll = InteractiveNPC >
TriggerInteraction() = OnlInteract = NPClnteractionHandler.OnNPCClicked().

Omnov yiveton detect 10 ap1otepd KAK TOV EKOVE O TOIKTNG, LETATPEMETOL 1] BEOM TOV
nmovtikov o€ world point ko eAéyyovtor 2D colliders, eAéyyete av exel mov €kave KAIT o
maiktng vrdpyet katt clickable (NPC), yivetan trigger to interaction Kot TpExet 0
NPClnteractionHandler.OnNPCClicked() to onoio poptdver tasks amo v ovroroyia
péow tov TaskManager aAAd mpiv eEAEyyete To proximity tov maiktn pe to NPC (I1oco
paxpro/kovtd gival o maiktne amo to NPC mov ékave khk), (BAéne swcova 27)

Av 6pmg o maiktng elvor mo pokpid oo to proximity limit tov NPC, tote dev Oa

umAokdpet ko Oo emotpéyet 0 tasks.

Emiong yivetou éleyyog tov progression order yia vo €ilocte Giyovpot 0Tt 0 TOUKTNG
TPOYWPAEL cwoTd 6To Tayviot ue o eéng: IsnteractionBlockedByNpcOrder() =
GameManager.enforceNpcOrder + Alota npcProgressionOrderUris (Candy Fox

- Vending Machine - Candy Princess).

Av yiver khk og NPC pe AdBog oepd tote 0 maiktng Oa AdPer pjvopa omo 1o NPC «
have no tasks for you at this time!» 1 «You have already completed my tasks!» (BAéne

Avypappo 100 kon 101)

Awdypappa 99 - Click Detection & NPC click
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Candy Princess

| have no tasks for you at this time!

Avdypappa 100 - Wrong NPC Order

Candy Fox

% You already completed my tasks!

Avdypappa 101 - NPC Already completed
4.7.2 Awirdéyor NPC (DialogueManager, NpcDialogue)

To k60e NPC mtpoc@épet Tovg d1kov¢ tov intro kat outro dtaddyovg pe click-to-advance

GTOV EMOUEVO O1HA0YO.

ShowIntro = click-to-advance = Tasks = ShowOutro

public void OnNPCClicked() {
if (!IsPlayerInRange()) return;
if (IsInteractionBlockedByNpcOrder()) return;
if (npcDialogue != null && DialogueManager.Instance != null &&
npcDialogue.HasIntro)
DialogueManager.Instance.ShowIntro(npcDialogue, StartTasksForNpc);
else

StartTasksForNpc();
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public void Advance() {
_currentIndex++;
if (_currentIndex >= _currentLines.Count) {
dialoguePanel.SetActive(false);
_onFinished?.Invoke();

} else dialogueText.text = _currentlLines[_currentIndex];

O1 d10hdyot Tov ypnonporotovval yio kabe npe, Bpickovtar 6to Unity = NPC (w.y
Candy Fox) oto component script «Npc Dialogue» pe script «NpcDialogue» 6mov €d®
mpocBétovpe 10 dvopa kot to sprite Tov NPC mov Ba epoaviletor otov S1dAoyo oAb
Kot ta intro — outro dialogue lines pe T ogpd mov BEAove va eitvan (BAéme Adypappa

102 ko 103).

Ot drodhoyor péra v ohokAnpwon tv tasks tov npc kot o1 followup dadAdyor (av
vrdpyovv) Bpiockovtor oto component NPC Interaction Handler kot yivovrton trigger
petd amo ovykekpuéva events. (Own NPC Completion 1 Followup unlock petd amo

olokAnpwon kdmoov dAiov NPC) (BAéme Awdypappa 104).
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Awaypoppa 102 - NPC Dialogue Component

“ﬂ Candy Fox

Jﬂ @}\{ Hello There, | need your help !

Do you mind helping me with some tasks?

Awaypappa 103 - Intro Dialogue — Candy Fox
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E} ~ NPC Interaction Handler (Script)

v_Fox (Interactive NPC)
y_Fox (Npc Dialogue)

Task Ul
Task Ul Canvas (Task Ul)

Avdypappa 104 - Completed & followup dialogues
4.8 Tasks, Task Ul kon Hints

To TaskUI onovpynnke yuo va xerpileton dtapopetikd task panels yio ta dtopopetid
task modalities mov vdpyovv cTo prototype mov dnovpyndnke. Eivar vrebBuvo yia va
«avolyew 10 cwoto task panel, va gppaviletl ewdveg ko epdcels omo to TaskData, va
petpdet hints kot AaOn ko va otédvel ta anoteAéopata oto PerformanceTracker ko

oto TaskManager.

4.8.1 Emoyn Tasks ko Difficulty avd NPC

H emoyn tov tasks mov Ba eppavicetl éva NPC g€aptdrat amo to difficulty tov maiktn
aAAd ko pe oo NPC aAinAeniopd o maiktng. Kébe NPC éxet 1o d1kd Tov o€t
(sequence) amo tasks yia cvuykexpiuéva difficulties (Beginner, Intermediate, Advanced)
ta omoia gppavifovrat av to difficulty tov maiktn kdver match me to initialDifficulty

twv tasks oto cvykekpyévo NPC.
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Avoiotiké:

Orav yiver KAk og éva NPC Eexvder | «StartTasksForNPC» 6mov mépvetl amo v
ovtoAoyia motd NPC éywve khk (npcUri) ko o€ mold oknvn Ppioketon (sceneUri), petd
dpalet to tpéymv eminedo dvokorag Tov maiktn (DifficultyProfileUri) amo to JSON
file ko tpéyer v GetTasksForNPCAtDifficulty yio va gépet pévo ta tasks avtov tov
NPC mov otnv ovtoroyia €yovv initialDifficultyProfile {310 pe tov maikt. (w.x 6l Ta
beginner tasks yio to NPC Candy Fox). Metd tpéyer tnv HasCompletedTask won
OlaAéyet to mpdto task mwov dev £xel nO1 oAokAnpwbel amo Tov maiktr. TEAog
onuovpyeitan £va véo sequence (BeginNewSequence) kot tpéyet to StartTask kot o

TaskUI.ShowTask yia va epgaviotei to task oty 006vn tov maike.

Orav 6Aa ta task odokinpwBovv tote To NPC Bewpeiton odokinpwpévo
(isNpcFullyCompleted). Avtd ypnonuonoteitor oto progression order mwov divet
dvvatotta oto endpevo NPC va yivel «unlock» kot kAedmvel 1o ohokAnpopévo NPC.

(BAéme Avdypappa 105-112)

« Task Ul (Script)

Ul Elements — Task Panel

e panels per task shape

Ul Element:

Awdypappa 105 - TaskUI component
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string npclri = interactiveNPC.npcArchetypeUri;
string scenelri = GetCurrentSceneUri();

string playerDifficultyUri = GameManager.Instance.CurrentPlayer.DifficultyProfilelri;

var tasks = TaskManager.Instance.GetTasksForNPCAtDifficulty(npcUri, playerDifficultylUri);

availableT

break;

PerformanceTracker.BeginNewSequence();
TaskManager.Instance.StartTask(availableTask, sceneUri, npcUri);

UT .ShowTask(availableTask, npcUri);

Avdypappa 106 - Emloyn task

var allTasks = GetTasksForNPC{npcArchetypelri};
string difflocal = GetlocalName(pl rDifficult

foreach (var task in allTasks) {
if (GetLocalName(task.InitialDifficultyProfilelri) == di
filtered.A
1
¥

return filtered;

Avdypappa 107 - Difficulty Filter

foreach (var completedUri in CurrentPlayer.CompletedTaskUr

if (completedUri == taskUri) return true;

1
J

return false;

Awdypappa 108 - Completed task check
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foreach (var difficultyGroup in groups) {

if (all tasks in group are completed) return true;
1
J

return false;

Avdypappa 109 - Eieyyog ohokifpoons NPC

PerformanceTracker.RecordSequenceComplete(npcUri, sceneUri});

decimal averageAccuracy = sumAccuracy f taskCount;
int totalHints = ;
DifficultyAdjuster.EvaluateAndUpdateDifficultyFromSequence(

player, averagelccuracy, totalHints, sceneUri, npcUri);

Avaypappao 110 - performance tracker

bool accuracyMatch = averageliccuracy >= policy.PolicyAccuracyFl
&& averageAccuracy <= policy.PolicyAccuracyCeiling;

bool hintMatch = totalHints >= minHints && totalHints <= maxHints;

if (accuracyMatch && hintMatch) {
int newLevel = Mathf.Clamp{currentlevel + policy.PolicyDelta, 1,

player.DifficultyProfileUri = newDifficulty.Uri;

Awdypappa 111 - Difficulty Adjuster

string nextNpcUri = GetNextNpcInProgressionOrder();

if (nextNpcUri != clickedNpcUri)

return;

Avbypappa 112 - Progression Order
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4.8.1 Emoyn panel avo modality

["o v emthoyn Tov cwotov panel, to TaskManager kaAet v TaskUL.ShowTask(task).
To Ul eméyet to layout amo 1o usesModality tov TaskTemplate,
(Modality WordTolmage, Modality ImageToText, Modality ImageToPhrase). Etoin

ovtoAoyia kaBopilel Tov TOTO T doknong kat to Unity gpeavilel To avtictolyo panel.

o Awpdletan to usesModality amo6 1o task péow UsesModalityUri

o ®optwvetar to TaskData entry pe to 110 task URI (ewcoveg, ppdoeic, hints).

e Image—Text: av to modality givair ImageToText kot vdpyovv
>2 choicePhrases oto TaskData tote gpeaviletat to panel Image To Text.
AMIGG divetar warning ko yiveton fallback ce Word To Image (known issue =
ypewaletar apaipeon tov fallback , &ywve ypron novo yio SoKpnactiKovg
GKOTOVG)

e Image—Phrase: av 10 modality evor ImageToPhrase epgaviCeton panel Phrase
To Image.

e  AlMung: Panel Word To Image

bool ontologyWantsImageToText = task.UsesModalityUri.Contains("Modality ImageToText"™);

bool useImageToText = ontologyWantsImageToText && choicePhrases.Count >= 2;

GameObject panelRoot = ResolveTaskPanelRoot(useImageToText, task);
HideAllTaskPanels();

activeMainPanel .SetActive(true);

Awaypoppa 113 - TaskUI script

if (useImageToText) return panellmageToText;

if (IsImageToPhrase(task)) return panelImageToPhrase;

return panelWordTolmage;

Awdypappa 114 - TaskUI panel decision
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4.8.2 Hint System

210 ovoTnua xpnonponoteitar hint system 6mov o maiktng Aappdvet hints av emAééet
AdBog amdvinon N av tatnoet to kovuni «Get Hinty. Ola ta hints Bpiokovtal 6to

TaskData yio 10 ké0¢ task Eexwplotd e T1G 1010TNTEG TOVE.
Eion Hint: (BAéne Awdypappo 115 ko 116)
Highlight Key Words: 6mov yivovton highlight key words mov emiAéyoviou

Dim Wrong Images: agpaipeon AaBog eikovag mov d€v exel emhektel okOpa pe dim

count Yo TNV omOPOCT TOGMV EIKOVOV VO 0lpatpeovv.
Show Text Clue: Alvetat eva Bondntiko text clue otov maiktn

Glow Correct Image: EpgaviCetan éva glow boarder yopm amo tn oot gkdva.

Highlight Key Words

(ey Words None

Element O Highlight Key Words
Element - Dim Wrong Images
Element 2 Show Text Clue

Glow Correct Image

Awdypappa 115 - Ewon Hint

Element O
nt Type Highlight Key Words

Key Words

Avdypappa 116 - Hint Ul in Unity
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4.9 Sequence, Rewards kot Performance Tracking

I'a to performance ko rewards ypnonuonoteital o PerformanceTracker 6mov
Kataypaeetl ophotnTa, hints kot xpoévo mov €kave o maikTng va oAoKANpmacet Ta tasks
aALG kot o RewardManager mov vroloyilet reward tiers

(Bronze/Silver/Gold/Diamond) ave&dptnta anod to difficulty.

Ta rewards déivovtol otov okt petd Tov outro d1dAoyo tov NPC
4.9.1 Sequence ka1 cvvoeon Dialog & Reward

H ponj sequence completion 2 dtoddymv = reward éxel og eENG:

ShowSequenceCompleteScreen = outro dialogue - RaiseNpcSequenceFlowFinished

- RewardManager. TryShowNextPopup. Queue pendingNpcRewards = reward

Anradn, 6tav o maiktng olokAnpmoet ta tasks Tov, eppaviCetor to Completion Screen
pe to average performance tov yio 1o sequence omo tasks wov oAokAnpwoe, HETH O
outro d1@Aoyog Tov npc Kot kaAeite o RewardManager yia vo aropocicet Tt reward
npénel vo tapet o moiktng. Ta rewards pnaivouv og éva queue péypt o moikng vo
TeEAEIDGEL [e TOoVg daAdyovs Tov NPC, éto1 wote va pny vapyet overlap petald tov
0vo panel. Otav ohokAnpwBei o dtahoyog tov NPC, 101e eppavileton to reward panel
Kol 0 waikTng AapfPdvetl to reward Tov avaioya pe to performance mov eiye. (BAéne

Adrypappo 117-120)

decimal avghAccuracy = seqlotalAccuracy f seqlaskCount;
decimal avgScore seqlotalScore [ seqlaskCount;

sequenceSummaryText.

: {segTotalHints}\n...™

Awdypoppa 117 — Average accuracy/score
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DialogueManager.Instance.ShowOutro(npcDialogue, EndSequenceFlow);

void EndSequenceFlow() {
HideTask();

OnNpcSequenceFlowFinished? . Invoke(finishedNpcUri);

Awdypappa 118 — Outro Dialogue & End Sequence

if ( pendingNpcRewards.TryGetValue(key, out var npcReward)) {
_pendingNpcRewards . Remove(key);
_popupQueue . Enqueue (npcReward) ;

1

J

TryShowNextPopup();

Avdypappa 119 — Reward queue

var reward = popupQueue.Degueue();
— - o

rewardPopupPanel.SetActive(true);

Avaypappa 120 - Reward dequeue
4.9.2 Rewards — Yaoloyiopog kor gp@avion

Ta tiers tov tasks vwoloyilovtat amo to péco 0po tov score (0-100) won dev
emmpedlovtar amo to difficulty.

Score: 0 - 60 = Bronze

Score: 60 -79 = Silver

Score: 80 - 99 = Gold

Score: 100 = Diamond

Ta rewards gpeoaviCovtar povo 1 popd ava NPC (one-time markers).
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O maikng Aappaver emiong éva reward pe Tov 1010 TPOTO OTOV OAOKANPMOCEL EMTLYMOG

oAa o NPCs g oknvnic.

private static TrophyTier ResolveTierFromScore(decimal score) {
if (score >= 100m) return TrophyTier.Diamond;
if (score >= 86m) return TrophyTier.Gold;
if (score >= 60m) return TrophyTier.Silver;

return TrophyTier.Bronze;

}

Hapaoetyuo kwoika reward tier

4.9.2.1 Rewards — ApiOuntiko mwapaderypo

Scores o¢ 3 tasks: 90, 85, 70 > average 81.67 = Gold Reward
4.9.3 PerformanceTracker

To PerformanceTracker kpatd Tt £ékave o maiktng o€ kdOe task kot 6To TEAOG

pag axolovdiog NPC, vrodoyilel pécovg 6povg kat tpéyel policies Yo SuGKOAL.

["o ™ kataypoen g enidoong tov maiktn ypnonponoteitar n RecordTaskCompletion

Omov KaAelte PETA TNV OAOKANp®OT £VOG task.

e  ®mudyvel TaskPerformance: accuracy, score, hints, ypovog, scene, timestamp ko
difficulty mpwv 7o task

e IlIpocbBétet to task URI oto CompletedTaskUris

e To mpocBétel oto PerformanceHistory tov maiktn oto JSON

e Kdaver update to profile Tov maiktn oto PlayerProfiles apyeio

Meta tpéyet 1 RecordSequenceComplete 0mov abpoiler OAa ta tasks ko Bydler péco
accuracy, néco score Kat cOvoro hints, 6mov o DifficultyAdjuster ta cuykpivel pe Ta
policies kot evnuepavet to player.DifficultyProfileUri (av topioaler kdmowo Policy)

Kot amofnkevet To profile.
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publi

iple
ing scenelri,

al score,

1-dd HH:mm:

p in _currentSequencePerformances) {
+= (decimal)p.Accuracy;
sumScore += (decimal)p.Sco
totalHints += p.HintCount;
1
¥
decimal averageAccuracy = sumAccuracy / count;

decimal averageScore = sumScore J count;

string newDifficulty = DifficultyAdjuster.EvaluateAndUpdateDifficul

» averagelccur: totalHints, sceneUri, npcUri);

= newDifficulty;

rrentSequencePerformance r();

rProfileManager.UpdateProfile(pl:

OnSequenceCompleted?. Invoke{npcUri, nelri);

OnSequenceCompletedWithScore?.Inv (npcUri, scenelri,

Awdypappa 122 - RecordSequenceComplete

yFromSeguenc
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4.10 Xvotnpa Narrator

O narrator gpgavifetor 6to matyvidt yio vo KaBodnynoetl Tov moiktn £161 OCTE Vo
VTLAPYEL 10 OLOAT POT] GTO Tl VioL, Y®PIG 0 TaUKTNG VO «KOALAE Kot Vo Uiy yvopilet

TL TPEMEL VO KAVEL KOIL TTOV VO, TPOYWPICEL.

I'tveton yprion tov NarratorGuideUI émov gpavier unvopato oe milestones 0mmg

(elo0dog oto Toyviol ko ohokAnpwon NPC).

Kdabe pivopa eivon one-time pe click-to-advance kot dev pmopet va Eovor eppavioTel.

Xpnonuonotel milestones URIs amo ta NPCs ko amo events 6mwg
«OnSequenceCompleted» kot yivevror marked d¢ «seen» dtav gpeavictel o narrator

otV 006vn Tov ToiKTY.

private void OnSequenceCompleted(string npcUri, string sceneUri) {
if (UriskEqual(npcUri, candyFoxNpcUri) &&
IHasSeenMarker (afterCandyFoxSeenKey))

ShowLines(afterCandyFoxLines, afterCandyFoxSeenKey);

}
private void MarkSeen(string key) {

player.CompletedTaskUris.Add("narrator://seen/" + key.Trim());
PlayerProfileManager.UpdateProfile(player);
}

THapaoeryuo kwoixa

4.10.1 Narrator -- milestones

Welcome (Start) = after CandyFox sequence = after VendingMachine = CandyFox
thank-you (OnOneTimeFollowupShown) = after CandyPrincess (BAéme Awdypoppa
123 won 124)
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rator Guide Ul (Script)

Ul References

andyFox Sequence Complete
. Fox Lines

Complete
Thank-you
y Lin

ence Complete

er profile)

Awdypappa 123 - Narrator Ul Component

ompletion -up Dialogue (Optional)
Foll

Awaypoppa 124 - Followup dialogue for Candy Fox

4.11 Audio System

H povown kan ta sound effects mailovv onpavtikd poAo TNV EVILTMOGT TOL TOIKTH Yo
TO O VIOl 0ALA KAVOVTOG TO Oy VIOl O YuYoy®YIKO Y®Pic Vo YAVEL TOVG
EKTTOOEVTIKOVG TOV GKOTOVG. AVTIOETMOC KPATAEL TOV ¥PNOTH GTO TToLyVidl Y®pic va
dnpovpyet v aicOnomn «Bapepdpac» mov pmopet vo ennpedoet Tov ¥pNotn o€ BEpata

performance 1 akOuU”N Kol GTI GLVEXLGT TOV TOLYVIOL0D.

Ta sound effects divouv emiong avaTpoPOSATNOT GTOV XPNOTN LE NYOLS OTOV YiveETI
KMk o€ kamolo NPC, otav emAéyel AdBoc | 6mOTEC amavINoElg Kot OTov AapPavet

rewards.
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H x60e oxnvr (Main Menu, SugarScene) £yet ) d1kid g povoikn kot sound volume
adjustments pe fade-in fade-out £161 ®oTE va unv yivetar amdtopun aAloyn oTn LOVGIKN.

(BAéme Avdypappa 125)

r Default

nager (Script)

Avbypappa 125 - Audio Manage
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5 Kegdrawo 5: Enideién Xvotpatog

5.1 Xkondog Keparaiov

To mapodv KePALOLO TAPOLGLALEL TN AELTOVPYIN TOV GUGTHUATOS OO TN CKOTLA TOV

TEMKODV ¥PNOTN, HE TN TEPLYPOPN KAOE 000VNC Kol oEVEPLO ¥p1IoNG, KAOMDS Kol LETPIKESG

amotiunong PAoel SOKILAGTIKOV EKTEAEGEWV.

5.2 Xevapwo Emioeing

To cevdpro enideing amoteleiton amd ta eENG Prypota:

1.

Exxivnon epappoyng kot mpofoin Main Menu pe emloyn| Evapéng moyviotov.
Metafaon ot oknvi moyvidoL pe fade-in povoikr).

Eunoedvion narrator pe eicaymyikn odnyio (one-time trigger).

[TAonynon yapoktipa kot aAAnienidpaon pe tov tpwto NPC (proximity check

+ order check).

Extéleon tasks dapopetikdv modalities pe mapoyn hints av ypelootet.
Hyntwoé feedback yia xéBe amdvinon (cootd/Aabog SFX).
OLoxkApwon sequence Kot epPavior rewards.

Narrator guidance ywo Tov €TOUEVO GTOYO TOL TOLKT).

Yuvéyon progression pe to emopeva NPCs péypt tnv oAoKANp®o™ TG GKNVNIG.
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5.3 IMlapovcioon OBovov

Main Menu -- Apyikn 006vn pe emhoyn| Evapéng matyvidolon Omov o ¥PNoTNG TPEMEL VA
avapTioel Gvopa Kot Kmotko yio vo ouvdebet oto profile tov av £xet nom 1 yuo ™

dnuovpyia tov.

SWEET DREAMS
WORLD

Enter Your Name.

Awaypoppa 126 - Main Menu

"Evapén moyvidiov - Apyikn 006vn 61ov @aivetal n TpMT GKNVI TOL To VIS0 UE

oA ta. NPCs g ko 1o Welcome message tov Narrator.

Hello player! Welcome to Candy World, we hope you enjoy your time here!

Awaypoppa 127 - "Evapén woiyvidroo
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NPC Interaction -- AAAnAenidpaon maiktn pe NPC petd omd proximity kot order check.

(KdaBe NPC mepiéyet apyikd dwdhoyo - Task Sequence — Tehukd 616A0Y0).

Awdypappa 128 - NPC Interaction

Image-to-Phrase panel — Epodvion tov tpdtov task petd tov into didhoyo tov NPC --

O maikTng eMALYEL TNV EIKOVA TOV AVTIGTOLKEL 6T TPHTAGT TOV TOV JivETOL.

— Find the image that represents the phrase below
Get Hint! |

| Cancel \ | Aboy licking a big strawberry Iollipop.l

Avdypappa 129 - Image-to-Phrase panel
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Word-to-Image panel -- O maiktng emAéyel v €1KOVa TOL avTioTolyEl otn AEEN Tov

Tov dlveTal.

Match the word with the correct image
Get Hint!

Cancel Basketball
\

Avaypappa 130 - Word-to-Image panel

Image-to-Text panel -- O maiktng emAgyetl T TPOTACT) TOL AVTIGTOLKEL KOAVTEPA GTNV

oV OV TOoL diveTot.

Select the Phrase that Describes the Image best

Get Hint!

Cancel

? ‘ 2 — ‘ o \
A colourful playground with candy lollipops. A beach full of chocolate bars
A colourful playground with chocolate all over it

Awaypoppa 131 - Image-to-Text panel

S -

g0

A beach with candy lolipops
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Hint button -- Epedvion Bondetag (hint) matovrtag to kovuni «Get Hint!». (Hints

dtvovtat kot dtav dwbel Adbog amdvinon and Tov maike).

Find the image that represents the phrase below

Cancel \ and her are building a castle wall with huge

Awdypappa 132 - Hint button

Cancel button -- Kieioio mapabivpov task (Eravapopd oto id10 task otav yiver Eové

interaction pe to NPC).

Match the word with the correct image
Get Hint! |

Cancel | Ice cream sandwitch

Avdypappa 133 - Cancel button
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Progress Congratulations panel petdé amo tv oAokAnpmaon evog task.

Task Done!
Congratulations!
Let's move on to the next one!

Awdypappa 134 - Progress Congratulations panel

Task sequence report panel petd amo tnv oAokAnpwon task sequence (OlokAnpwon
oAV tov task yia éva NPC) pe 1o average score, total hints kot o ypovo mov

YPEWUGTNKE Y10 TNV OAOKANPOOT).

All Done!

You completed your tasks successfully!
Good Job!
Average Score: 75/ 100
Total Hints Used: 5
Total Time: 155.8 seconds

Awaypoppa 135 - Task sequence report panel
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Task Reward popup -- Eppdvion reward tier (n.y. Gold) petd oloxAnpwon NPC

sequence.

Gold Reward

Gold Strawberry Candy Orb

Avaypappa 136 - Task Reward popup

Narrator panel -- Epgdvion odnyiov tov a@nynt o€ milestones.

2% Visit Mr Vendi the vending machine near his house!

Avbdypappa 137 - Narrator panel

I )% Deliver the chocolate bar and water bottle to Ms. Candy Fox I

Awdypappa 138 - Narrator panel
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5.4 Merpiwkéc Amotipnong

[Ma k@B doKIAOTIKO TUn KotarypaenKoay ot €€1G LETPIKES:

* Tlocootd ohokAnpwong ava task (%).
*  Méoo score avd NPC sequence.
*  Ap1Buog hints mov ypnoipomomOnkay ava task.

*  Xpovog orokAnpmong ava task (devteporenta).
5.5 Xvlntnon Amoteheopdtov

H enideién avadekviel 6Tt 1 ovioloyikn opydvoon vrootnpilel kabapd mapping
meplEOUEVOD Ywpig acvvéneleg. H progression Aoyikn BEATIOVEL T cLVOYT EUTEPiag,
eva rewards kot audio av&dvouv to engagement. Kopior teplopiopol: amarteiton

peyoAOTEPT) 0EOAOYNON LE TPOYLOTIKOVS YPNOTEG KOt TTO avaALTIKO analytics

dashboard.
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6 Kepdraro 6: Zvpnepacpato kor Melrovrikn Epyocia
6.1 Xvumepdopora

H mapovoa epyacio avéntuée éva exmatdentikd matyviot 2D pe evoopdtoon
OVTOAOYIKNG LOVTEAOTOINOTG YVMOTG, AVIIUETOTILOVTOG TO TPOPAN LA TG SOUNUEVIG
dlayeipiong mepieyopuévov og game environments. AwodeiyOnke 4Tl | OVIOAOYIKN
povtedomoinon umopet va evompatwdel tpoaktikd oe Unity vAomoinom, mopéyoviog

capn dt®PIoprd dopIKNG yvomong (ovtoloyia) and game logic (Unity scripts).

H gpappoyn kaivnter end-to-end pon: amd ontology-driven task selection éw¢ runtime
interaction, scoring, narration, rewards kot audio feedback. Kevipikd apyrtektovikd
ocvumépaopa: 1 ovvénela URIs peta&d ovioloyiog kot Unity mapping amotelel Pacikn
wpobmoBeon opb1|g Aettovpyiag, evd M event-driven apyltektovikny dtatnpet kabapo

Sywpiopd vbvvoV.
6.2 Emitevin X100V

O apywcot otdyol (Kepdroro 1) emrevydnkav oe peydro Paduo:
*  Anuovpyndnke Aertovpyikd ovtoroykd povtéro pe kAdogig NPC, Task,
Modality, DifficultyLevel.

* TIpaypatomomnke emtuyng ocbvoeon pe Unity péow URI-based lookup kot
TaskData ScriptableObjects.

*  YiomomOnkav kot ot tpetg task modalities pe dSvvapuxn onpovpyio UL
* O progression punyovicpog Aertovpyet pe oelpd NPCs kot proximity constraints.

* Ta cvotuata narrator, rewards kot audio TpooTEOMKAYV ETITLYOG.
6.3 Ilepropiopoi

*  Agv &yet ohokAnpwBel peyding KAIpoKkag aEloAdynomn HE TPAYUATIKOVS XPNOTES.
* H avélvon runtime dedopévov (JSON logs) Bpicketarl e apyikd 6Tdd10.
* O adaptation engine givat amhdg Kot dev TPosapUOLEL SUVAUIKA TI) OLGKOAMOL.

*  To npwtdTLIO KAADTTEL LOVO TOV TPMTO KOGLO.
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6.4 Meirovtikn Epyoacia

1. Avdantoén analytics dashboard pe ontikomoinon dedopévev and JSON/DB étot
wote vo vrhpyet analytical feedback mov Ba fondnoet oe peAroviikd
updates/aAAayég Kot yio T SNUovPYio TOV TPOYHOTIKOD ToLyVIOoV.

2. TlpocHnkn véwv kdcuwv, NPCs kot task types.

3. Y\lomoinon adaptation engine e 16TOP1IKO EMOOCEMV Y10, SLVOLIKT pOOUION
dvoKoAinG.

4. Extevic mepapatikn aloAdynon e GTATIOTIKN OVAALGT GE TPOLYLOTIKO
TAnBovopo.

5. Avtopoatomompévol édeyyot cvvéneiag URI mapping kotd build time.

6. Xpnon poviédmv 6mov Ba divouv ctoyevpéva hints otovg maikteg Kot oyt

standard hints.
6.5 Telxkn Amotipnon

To tehikd amotéreopa ivar £va 6Tadepd Kot EMEKTAGLLO TPMOTOTVLITO TOL GLVOLALEL
semantic povtelonoinon kot game development e TPOKTIKO TAAIGIO TTVYLOKNG
epyaciag. H epyacio amodeikviel 0Tt | €VOTOinGn OVIOAOYL®V PE game engines gival
EQPIKTY|] KOl TPOCPEPEL OVGLOGTIKA TAEOVEKTNATO, OTOTEAMVTOS BACT Y10 TEPOUITEP®

epevvnTikn e€EMEN.
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