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I Abstract

This research aimed to design a virtual platform integrated with artificial intelligence (Al) for learning lighting and shading in
three-dimensional (3D) work. The objectives were: 1) to analyze the problems and learning needs related to lighting and shading
in 3D environments, and 2) to design a virtual platform architecture with Al integration to enhance the learning experience.
A mixed-method was employed in this study, grounded in the principles of human-centered design (HCD) and human-computer
interaction (HCI). Qualitative data was collected through semi-structured interviews with experts in three areas of expertise:
3D lighting, user experience and interface design (UX/UI), and virtual technology. Quantitative data were obtained from
100 undergraduate students majoring in Creative Media at Mahasarakham University. The research instruments included
semi-structured interview forms and learners’ need assessment questionnaires. The findings revealed that 1) students lacked
understanding of fundamental lighting concepts such as diffuse, specular, and subsurface scattering, indicating the necessity of
a system capable of analyzing and providing real-time Al-based feedback; and 2) students reported a very high demand for such
a system (M = 4.52, SD = 0.54), particularly in terms of a simplified and beginner-friendly interface (M = 4.72, SD = 0.45). The
research proposed a prototype platform architecture comprising four key components: a scene selection interface, a lighting
training module, a result comparison module, and a virtual assistant interface. The design emphasized usability, multi-device
compatibility, and clear visual communication. The results indicated that this platform design aligned with the needs of both
students and experts and demonstrated strong potential for development as an effective educational tool for enhancing shading
and lighting skills in 3D media production.
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Figure 1
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Research Process Based on the Human-Centered Design (HCD) Framework
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Figure 3
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Conceptual Framework of an Al-Driven Learning System for 3D Shading and Lighting Skill Development,

Developed Through Thematic Analysis of Qualitative Data
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Key light, Fill light uag Rim light aeiaiiusz@nsnn Teyail
#OnARDITUNLITVDS Pharr et al. (2023) Basyydn Msiseu3

Shading waz Lighting dludesfinisujduiusiunadng
WUU Real-time rendering tite¥aelvigSeuinnisidlaedin

Virtual Rssistant/Help

v v PawdauIsnIs
2BUNBUTLANVDINE Toifotnaueans

au-nau/ Al

v
0u-nau/ e

Innsaesiinassgnegrnduszuy yonani wummm
Juauein mMsvenuUUsEULREmNsaUsTdiunanshae
LasuuUsalutAndeudelausuusuuuutuney as9ae
annsenelayavesiSey wasduaiuanudilalusyeu
Ugummimmwu
IINMTIATIToyaleUTeslidn wuil {iSeu
flanudeinssruuildauie Wiuurinissednuy
Sealngd wazauisadnginnuminzataadlalag
onluld Inetanizludiu Ul ﬁL"ﬂuﬁmsiasﬂ%"Laiﬁﬂmu%'U%’au
LLauawuﬂsaiéuaﬁumﬂuaUﬂmmhﬂmalumammmﬂﬂmﬂiu
Wiy Tedunuilaenadosiunuanis HCD fiunns
PONUUUINLHLDUATYSEaUNMIalveltlagnsa (Norman,
2013) Tnglan1zog19Bsludun1seenuuL Interface ol
WAAN1sHEIUTINLazanANRANaIAlUNIS T
myanzimaamedaandseudsasviouliviui
dliFesmsszuuiiaBavgugs wu msdeu Scene type
Iieegnedasy (nanetu, nadw, Lianale) nswWssudiey
NANBULAYWAILUU side-by-side wagn15dl Virtual assistant
Fsuuztuuudutuney Fweonndasiunuues (Mun-
shi et al,, 2022) MsatiuayUANINIIARBUNISITEUSLUY
learning-by-teaching A1 nsoUNSIUTINGT?
Usenausie famsiadunagnsesulal (Online strategy
detector) flanunsnszymslinagnsiuanuiniundile
LLa:aﬁfjzgzmﬁhjtmmxawuaa;:ﬂ%‘au way nalnnistounau
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wuUUSURGsaunun (Conversational adaptive feedback)
lﬂl 1 YV a = v

WetedSeunilulymnisiteusla

TudiuvreenisesnwuuszuusUasnulasun1swaun
MelAlIAnNTITG UX ineuauetiuuBealng uasluga A
NA10150UTEUIANAAINITHIATLALN D TIHAT L UL LT
e BenglvgiSeuanansaliaseiteRamainvenuLed
Toogamtugaziinuinandlwegradussuy vadl Waes
Ag 9 lasunsinansegnsiiannuau Tawn Main Menu, Skill
Development Interface, Al Assistant Suggestion, Results
Display Page uag Virtual Assistant Help Center L1it05095U
noAnTIUNITIEUIvesldvanvaty waziUalenialy
ausaBeuimenualalugn nwindeuaiousss

=~ = = ) a o a P

WalSeuigununulteniseaiunatulad Al W
UN1338UIWUL Interactive simulation Aiunslvdeya
gounadukuUByantwazN1sUSUUaguanIuNsalRUUSUN
a o A A a v )
founszuiwimilnidsunisSeuiainnissuasuuy
madelugnisBeudiegnuagiianuming (Ruokamo etal,,
2023) fednnaadnustnnue9nsANElUAnISITEN 21
Myjatunsiauinwensfinlasgikasnswi Uy

lnasuauidedalmnduit nsesnuuuunannesy
Anvinwzuaswazialunuauiianisyssinisesdainug

£% a

PULEUTIRNDNULUINIDBNLUUSTLUUNMIUNIT U S

a

fUfduus wazlimnudanegu Taefl Al 1Wunalnuanlu
AIATIEN AaTHE warlnvolauslkures1ndussuy

v
aa o

Feanuaiddnenmlunisenseduamuninnisiseus wae
anansasgenlugnisiauinueNiiussavsnmuasdsdu
TuuunvesmsBeusau 3D art wazmalulagidvialusunan

B 31ua (Conclusions)

NNANITITENUIT JTeula11ufeIn13seuuin
finveaunsiauaasalunueenuuvandafiarunsn
TiuuzihuuuBealn fumedweildnude lududeu
waranusaUszdfiunanisneauadldedaudugnasd
UsyAvEnim SsnnudesmsifagviouisenuimeiigFou
Taslaengugisudu Shudauiledenhanudlandnns
uasluuSunUes 3D Wy NMsinesrUsznau Key light, Fill light
way Rim lisht fifinasiearsuaivesnmuasnsueadiuluds
fauzuazmadia stuliinThueioonuuutiununseuwin
HCD war HC lnewanududneninvesdyaiusshvg (Al
AUNT0RBUAUBIADAIINADINITAINE1ILABE1INTIYA
ilesondaridligFouduaudnans aaujduiussening
uywdruszuulfedesiu uarduaiunsFeudiuudiu
fldusziunnuuara NIy esisaryana syU
Funuuiimuntuluaddedsdedunuanedidyly
nsoenuuuLwanesiiinduinuedajiRiaonndasiu
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USUNNSI38UNSEUATU 3D animation Wag Digital media
lusgAunmIne s waganansaverunadoganldssediu
duldluouan

uoNIING NansoBNIUUTFUUFULUUlLAT YA UY/UX
mockup auandbiiufisdnannlunisresenludgnisly
muﬁﬂu‘gmm‘u Web application #30 Interactive 3D
environment fiansnsaidieuseriuszuy Al iilemslsimuugah
wuuBsalnsiuarianeinginssudlildogausiue Snedy
anansaanszveaeulunsguaTisyana lnallalena
igSeuausaRniuinvesenuedliegfivszdnsam
aeldnsmfuguavesssuudanieor Jadusduuud
anndostunuiliuveanisdinnisiFeuslugaaiviadiuiy
ANUNEATEULAZAINANNNSLUNSI T mMIHEININTSBUS
muprsm¥onveFou aluduna gunsal wasinue
Hodu ewisedsdldruddglunisndnsulsiia
nsdmealulad Al karsEuuTNaeuailauTWIYININIT
Tums@nweghaduszuunazddu Tasiawgluaunfaly
M3eoNLUU UagsiaRTiAuATva Jarhdudulpuasiuasuudas
stmadalulszmalveuaziilan
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