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Abstract

The evolution of architectural presentation methods has undergone significant
transformations over time, broadly categorized into two distinct phases: (1) traditional
architectural presentation, which encompasses hand-drawn sketches, 2D drafting, and
3D rendering, and (2) contemporary architectural presentation, which utilizes advanced
computer software and cutting-edge technology. The transition between these two
methods has led to an inevitable decline in traditional approaches, particularly since the
1980s, as rapid advancements in computing have enhanced the efficiency, speed, and
accuracy of architectural visualization. These technological developments have not only
streamlined the design process but also fostered innovative perspectives and
methodolosgies in architectural representation. This research aims to critically review both
traditional and computer-based architectural presentation methods and explore
perception-based presentation techniques through four international case studies. The
study employs a literature review and case study analysis to examine the impact of the
latest architectural visualization technologies. These technologies expand sensory
perception and human experience, pushing the boundaries of spatial cognition and
communication in architectural design. The research highlights the latest developments
in architectural software, both directly and indirectly related to architecture, through
critical analysis supported by relevant scholarly references. The findings reveal that
computers surpass human capabilities in processing and transmitting information rapidly,
while humans excel in logical reasoning and conceptual understanding. This synergy
suggests that the future of architectural design will not merely integrate computational
tools for visualization but will also extend their applications into other industries, such

as video game development and film production. This research article aims to review
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and analyze both traditional and digital architectural presentation methods. The study
presents three international case studies to explore different modes of perception in
architectural communication. The research methodology includes a comprehensive
literature review of relevant documents on architectural presentation, followed by a
case study analysis. The latest technological developments in architectural software
have the potential to expand human sensory experiences and redefine perceptual
boundaries. This article critically examines and discusses updated examples of
architectural software, including both direct and indirect applications within the
architectural domain, supported by relevant academic references and theoretical

perspectives.

Keyword: Architectural Representation, Computer Software for Architecture,

Architectural Perception
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1. umi1 (Introduction)
nsiauenamdnenssududunisresmssonuuuresanuin dausdiaiudy
Tunseenwuuliautanislisuwuuneasne anuiinddiulumsdiausnuiAnuiunsiiaus
ysaandnenssuii oai1suudAnsuNIToINUUY (Massera, 2010) Tuiagtunstnauenig
anrdmenssugnivmunnnsdeunmuuudiady sndunnieoufianesidiiensinaue
yaannnenssuitidnvardutoutud s dunamnaniaunsvesneuiames (Carreiro, 2013)
mstauenandnonsandunisagiiounnuAnvesanuindmiuldd oasen
sanuuunsan dnonssy laslduvuneairududedeyaiiiod oansuuida viliuuy
antlnenssududsiiazioulassanudnesanuin daudnmasuuanudedinquiaioly
qudsmaifuanndnenssy (Scheer, 2014) anWindsAnduisnsinannnaneiiiodoasuuian
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aontnenssy
nsdeansveanisiiauemsantnenssuanansaaiianissuimessamduia n1s
nsfuIunuInsuazyszaunsalder¥uans famndnaueaninonssuingminausluaie
USUY 119210070 N15W08URUU N1sawing n1sanenin n1sasidunaaardaenssy
(Christensen, 2019) s?fqmsﬁwLauamdfﬁfgﬂﬁfmﬂﬁﬁmul,ﬁa?{ammmﬁ@ Sun31 N1suLEue
MeaInensTULUUR LAY (Conventional Architectural Representation) lagn1siiauanig
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wagn1sviesnueaeile (Scheer, 2014) 1HuAsnnsildanendeiunissuslugiiomiosus
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2. '3’61@1]‘5:606?16%’1535&1 (Research Objectives)
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2.1 oL puifisunisiauensan g aenTTNLUUA LA NLaEN TULALENIg
andnenssuiuuneuiames

3. WieuansgUuuunissuiuatlngldneufiamesluniseonuuvanninenssy i
nsiAnwlugaeU a.e. 1990-2023

3. YBULUAYDIN1SITY (Research Scope)
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Anwmsldgenuasluniseanuuunazadinsiiaueaatnenssumensuiinnes et
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msthaueeneuimesfiisedaslumaUsumasiuig 4 Fu Usvnaudne

1. TA33n113 Mobius House & $0¢/ 7l Ussinaiuisas uaus sonuuulas UN Studio a§1s
Tul af. 1993-1997

2.1A59A15 Yokohama Port International Port Terminal Gﬁ'lﬂaq'ﬁl,ﬁmiﬂiﬂa’lah Usene
FUu a$19lul a.m. 1995-2002

3. 1A59715 New International Airport Mexico City mgﬂazﬁﬂizmmﬁﬂ%lﬂ a515lud a.a.
2014

4.1m39N13 Metrotopia Metaverse Venice Virtual Biennale Exhibition Iﬂiﬁmﬁﬁgﬂagﬂﬂaﬂ
oy Metaverse a¥1aulud) a.a. 2023
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4. 35aHuUn15398 (Research Methods)
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5. Uselewiivaen1side (Research Benefits)
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6. WaN15398 (Research Results)
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Figure 1 AMNsdeansesAUsEnaunan dnenssurunsanmlugalnga
Source: Honnecourt (1201-1300)
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1 9n1590NLUULAENNTE anslUF e snoads Fadussuuiiinlug nsadisassa
msanndnonssulugalanddy (Scheer, 2014) n13iind wresnisinauenisantfnenssy
geuyAaUyinenns Wuilugunsinuanitnenssy Fussdussnevaninenssuliiuly
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Figure 2 n15deansnisesnuuvandnenssudenisldlaaalives Filippo Brunelleschi
Source: Millon (1994)
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USuya 45 29ANN oL g UNITLTUNISHNLNUDILAIULDIANTAIEY A1nwanlelulunsn
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Figure 3 ‘Analytique’ Drawing #eansasAusznavanidnenssuniunisldieniu, susmusuiu
Source: Kingery (2009)
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Jumums uiitedrdialunseenuuuuazinausantnenssufidaududeulsliaysal
yldiftesadrsuuAnd ssduwiidy ikderiswesiuauinsvesnisiiausuuudaia
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an1dnenssu Wewnsu ainduns (Sketchpad) inligldnanimaiiousssasuuneuiinmes
Hruunn@dsta Tl a.e. 1980 genlwisaneifienisesniuy (Computer aided design-CAD)
Jununaeni1seankuudaUnenssy tUSKASN 8alewAn (AutoCAD) (Carreiro, 2013) %38lu
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Iﬁﬁ’umsaaﬂLLUULﬁamsmﬁmmqqmmmssu (Jonathon Allen, 2012) Tusunsuaasiiianis
29NLUU HRNEAINIUATTASI9ANNEZAINTIAGT SUIATUANSITEULUULATYLALBLUY USTW
a0UindnUd sunnldog1aunsnate 99nANaEAINlUAISHEANAIIY N1SYNT LAY
AmmazEgausiue uilutdaed e, 1980 Tusunsy (CAD) fidnsrinuAnisuaues 2 St
waglufimnuannsalunisaseassauuiAnlunsoonkuulndmUNAILIN1STEUUADNAILADS
anUinanunsaadnsudanaliifiomindnsifafigenuwsily anuiindesnisadrsmnuudan
TslvesaandnenssusuiwiAnsslyg Wy ngue1Aunsy (Archigram) WiamMsiauifaganves
SYUUNSNLUUAeAoLmass ARnTurUN ST UIUMSEE 1 IuIRLE ST UUINAGAMARS
waysyuulandadelug (Prasertsuk, 2017) nMsWmueNLIsSaMsUaS19lUma 3 ARITUNUM
Tunaimeun

auAmanvesmsthauenandnenssudeneufinned lwnisesnwuuenansia
EU‘V]NLSSUWmﬁMLLUUIVﬁlﬁ%Uﬂ’N&JﬁEJ&J&ﬂﬂ%u nsuLauenannenssunessUUdRGUNUS
gnanneu ﬂ’]iﬁﬂLﬁuawwﬁa’]‘ﬂmEJﬂiiii,JLLUUG‘%\?LaulﬂiL‘ﬂu%ﬂﬁulﬂ‘lm’ﬁ@aﬂLLUULL@%ﬂWSﬁ@ﬁﬁ
NN SEUUTeNLIS T IR aN e ST a1 saad1eass AR U vesantnenssuldegns
599157 (Carreiro, 2013) %a%lms’m:uﬁamaﬂﬂé’gﬂﬁmﬂ%’tﬁaﬂﬁLauawhﬁ’ju WAATUALLAL
dnnsszilvuresiuesnwuuldegiauinada liAnnsuiinisnseenuuvandnenssy
aunsaaseassanudululalng nelddndinveswenuiineuiiames 1ny alawidy Sialu
T4 wlsshuunnisadranistiaue 3 Galieendu 5 Ussiandiefudsd (Riccobono, 2013) 1.
TUsunsugasLiion1seantuy (CAD Models) 2. Tsupsuifiensnesidananisaatinenssy
(Formation Models) 3. ns&519lunanisnauiames (Generative Models) 4. nsasnalaiag
\W9UsANSA N (Performance Models) 5. nMsasslutnalLuunauNaIu (Compound Models)

AU eNLISARNRImes luN1sUEuenaaUnenssuliieauanaun lun 1y
MsyLEusLadanssenan sty Lwiﬁmiﬁ’wmﬁmmi%’ui’ﬁuﬁ’mam{]msmiim Wil
fsuansannsadnlafuiiiomaaninenssulduniy mevamszuunmsdaesanmined ey
Lﬁﬁa‘u?ﬁ\‘iLﬂuIUSLLﬂiaJGLUﬂﬁEJEJﬂLL‘U‘U?Iﬂ’]‘WLL’mﬁyanLL‘UUQMﬁﬂ%WEatﬂuﬂimm/ma\‘i NTUERS
WUUsaes (Simulation) (Carreiro, 2013) FauANAIAUNTIMUNUTELANVDITTUUNITODNLUY
fruneuRmedBeEuifves awave Slaluli AlFs uunnsosnuuUEugoNwISABLRIMDS
T3 5 Useeam (Riccobono, 2013) TaTulu Tall@o1duneusessyuy mMsuansuuusnass
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miaamwuuawbLauaﬁamimqamf]maﬂﬁﬂuﬂwﬁu Wainsadsdanndouaiiouldly
nsdeas wWemnud lanenuifnuasnsvauRogennsaadnenssy Tnen1sesnuuy
aoilnonsssufildmoufinnedifusivisluniseenwuy TUsunsutisifionisesniuu (CAD)
waznsldszuuadeanmundeuaiiou naredud endnlunisinauenisaandnenssy
(Esra’a Ashgan, 2022) {3383 sumsadrsanimuindemadon snfudntoyanisine
diglfiAnauaseunquunndadu 1.nmsldszuumaluladmsadrsdaunndomaiou (Virual
Reality) 2.tnalulaglantadiounuinlanA21ua3e (Augmented Reality) 3.5z uuinalulad
AUITILUUREN (Mixed Reality-MR) 4.a319uasewens (Extended Reality-XR)
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msthiauesmeaeufiamesnateidund sslendnlumsinauemsanitnenssuves
annUiln FedpamsmudinguaznsiinduitenagldiAnnundeunas wsniugldan
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rutavesipenuuuIonanuiiiuszdnsain mstiausuuuasuinmesiyadfalunisusy
FBAnuarnsTuifegunssmsaniinonssudlianmnsndiauelddnsinauonuud i
a11130a519ANarAINTIm s aziiauwl uglunisvineu lneweruwislunisesnwuy
AfrdsiunmREueIURLALTUBuN MTRaULnsEAeisAuae undunindeu
VuPRNAIADS vibn1sasieassAnsuaver Ui ine syl ywd i ulidnen1nuin
Fu 13un91 genursneuRanesiiegaslunisoanuuy (CAD — Computer-Aided Design)
NsrpganLLIANARABNTIINET UyvdausaaswelLIshouiumesTiaunsanwigiu
TUaueiivszans amanminAudadindneninanowesyudlasfiuyudlianmsareiu
nsPadsusenmstnausuuudaiy Tnedldouagdnslissuuaonfnosidudvhauun
uywd Tafiaghinsuisuaenisvesnisesnuuurdetiausuniineufismesazdsyanana
/@59 lnei3en werluasnoufumduila (Computational Design) (Tanapant, 2020) N5t 1LAUD
4 2 fuumamsvhaudishafudfimssuiiudsuadly Weniseenuuuldgnitamilugu
Yandnduazadineans n1suauensandnenssudadinisusuau niseenwuulutagdu
o1alianunsndearsdsnisinauonvud uiuldodeidnenmuazUssdnsam dasld
nsthiauaseaeufimosifleaiiassduufn miumeny Mufivossslonddans muluds
ns¥uisunsaiinistiausuuudainlsiaunsnsild

Table 1 p1519asunsilseuiisumsiauesannenssun 2 suuuuy

dayan1seuiiey QUEPRIEIGITRE nsuaueneaadnenssy
sarilasnssuuuuaafy WUUABNNIADS
AnUTIEIlunsihen X v
Auwiuglunsinnu x v
nsdeansianinin v v
N13A319AIAFUNTUUULATA v v
NsaNeETIAgUNTIMULdasY x v

Source: Meesupya and Kittisakdinan (2024)
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6.2 IATeNnIalAnw: Nuanlnensiumenauiinesyel a.a. 1990 - 2023

msinginsdidnwidumsdadonsuantinenssuiiegluind aa 1990-taqiu
shemsthiaueseneufimestiunumlumsvinnussnuuvandnenssy thanfnwinisiul
famsiiauensaninenssuuuusaiuuazmssuimaiiauoantinenssufenenfiame 57
Qﬂﬂ’@umsﬁum’méﬁu AN153UITUNSarURUUvesandnenssurunsitaus 2 vila
nsdliAnniifaunsuazaiiassdnneeniniaouinnes Tnefnsidsunasmenuasign
faunduegnaraniies uagldgndaaseiuasTinseinsdAnuludssidunisiuaue
anUnenssusmeneuinimesings9BeInnguives ataude slalulu (Riccobono, 2013)

1. The Mobius House (UNStudio) U A.A.1993-1997
Software: CAD Modelling / AutoCAD

Figure 4 Mobius House aanuuulag UNstudio
Source: Unstudio (1997)

U1 Mobius House lasuisnisesnuuulagldsunsasviadinuaiiea (Mobius Loop)
Fadunisldszurvvesneuenuazatgluinanuseidesiu eddidanuldmaefianig
T¥nanerduiufiaiieatu $hu Mobius House lladrsunsusuadaunldivandnenssy
Taense wetdussuuluIATAmnFansiILATeaNLULBIRUSENBUYDIUU 1o s Jula
Uu w5 on15199ud 1ad euddursnussuiuisviasiauetSoa YU Mobius House
WuannilnenssufilaSunisesnuuumazinaussisnsuianeslug1aduresn siauge s
amuﬁﬂL%'m‘]LLmﬁﬂiumsﬂ%’ugﬂmqamﬂmaﬂﬁmlwmgmmaaLimmﬁmaﬁﬂmi (Prasertsuk,
2017) szuvmpufiamesunisesnuuudadussuurenuisiieraslunisesnwuu (CAD) &sld
Aunsieuuuy 2 T8 Tnegenurslugasta.a 1993-1997 SAuanunsalunising sauda
Wn-an Usinauazdsnisvhauldeg1esimdidemalinsyiauesnuuuaiusanaana sy
ponulgiEninssuunisiausuuUs LAY YeruldYasnisesnwuy (CAD) fildlunseonuuy
gesanluteenuas 3D Modelling I%ﬁwﬁagﬂwia sweep Tunisasradusiafiiaaulddiian
gﬂmmmmaﬁmﬁﬁﬂiﬁmmgﬂLLuwaqL'ﬁmmﬁm Lﬁaa%’wqﬂsuammmimﬁﬁam"1 YBULYA
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n15UNaUD (B-rep, Boundary Representation) lviluina 3 ddfidalun1susuildeusunss
muyaddlaazaIndu vilvgaddwdadiinnuauisalunisaieanuwdantvailugunss
Y8991ANTNUINNIINTATINTVIANARUUEATA IneNUL¥ELADITUAUINTTIUNTIVOI8IATS

[ '
= =)

INATMNUALHULAEIA aas 19 UlIAvadluna 3 TATUNN Wemdsldgnussuiana

lngAaiInesIRLAANARNEURITUNTITY

2. Yokohama Port Terminal (Foreign office architect) Up.#.1995-2002
Software: 3D Modelling NURBS base / AutoCAD

Figure 5 Yokohama International Port Terminal aanuuulag Foreign office architect

Source: Foreign office architect (1995)

WsewvRludwinlelngnn Yssweddu naussninminfguisetuiuiiansisue
voudles vedinnududeulunisesnwuunuiuvesldnulilidnvasdussuviuadagy

Al ala oA a A9 v 2 . aa
anusadNunAvainuate nsesniuuriniisuselldgenuisiusunsy 3D Modelling 71
d1uUszNaUVBINURL NURBS (Non-uniform rational B-spline) Tunisassassaiiednssidau
n13UsURN U amuAadoanisldeg19dass U a.a 1995 Wuyniiaardnduuidn
luniseenwuulaglduuifnuesnisasrusuindauuunesinielnas iei1a1muwuIAn
N1598NKUUIINIUNTUSMAdAFNLUUEAdalTasaasinsvIadaluuduteulissideu
21PN IINTBUIWNATITIENMTTUYRINUR UM SRRNLUUAIElAa 3 T/ NinsAIuANTaLEY

dy a 44 a ¥ 1 a 5 d’l aaal ¥ a I ¥

vosuiliaunsadn 98 JUnselaeg1edase ellluna 3 dadlaNewaldlunsasiagunss
neaatnenssuiiesegrnfen wildlunisasisguuuuamevedaseaiawuulasein
aunsadanmuzusavesiiuianundnnududoumeuioniu iivefsfnanmuessenwisle
agufudl lngendunisuszanananisAwandudurediueg 3 87 liaunsaasiegunsadn
uywdlilanunsnasisassamelomeIsnsulauaLuuALAY
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3. New International Airport Mexico City (Foster + Partners) Ua.f. 2014

Software: Parametric Models / Simulation / Performance model

Figure 6 New International Airport Mexico City ponuuulay Foster + Partners

Source: Foster + Partner (2014)

P ] a % ay  ad 2 = o v

nsalAn¥IE1ATNIINIARILLIUIYIR Weadndln R Ussweidndln danugudoulu
N1380NKUUABNDIAITHAZIUNTI ANTTAIUIITELAZANATI9INMUIBIIU ARD Foster +
Partner 1 oAUl ulule s2uen1591a09 Generative Model fageanuas Hydra
L99180INTANUIUNASHTFUNTIBIATTILIULN LiemIgaNaTigalunIsoRnwuy TIuviads
Wl szvurenulsiieniA1aamdaisluein1saiggenuds ML-Machine Learning tive
Uszananaliszuulganussivgaieumgidnasddueiaisluusasyn Natimseenuuusuns
al' v A Y o a a ell P - Y ] < & a
ngndndenanvieisunsmiinguiunnnnisedoimsiiduiuiediunateundainuduiui

[ a a ¢ @ 1 | a (=) a 1%

veeaekAnAdnransalelvi (Prasertsuk, 2017) armsiupduliiszuuiseulisunss
Jadugunsaidudou nanfeoimsildnisesnuuuniusyuunsussuiananineuinesT
Fudpunazivunaurainualy n15l8 Parametric Design 1N oUEUIARANNFUNTIVDIDIANS
yedudenaimsiduganidudeunnniianvesaadnenssy 1ugaiuyuwdliaunseasgn
WousslassasiiuiUdenernsuaraiegunsusnadadudouldanmadeusieile Tillany
Faauuazuiugwiiugenuisaeuiimes Juinnsly Parametric Model 3nAdsanuy sy
lUdnauiiumes en1508nkUUIUNTI0IANsIEgnasarenIsnaulu-1n iemyne1nlsiadsy
ﬁqmﬁawaﬂm% Rhinoceros <> Grasshopper <> Hydra <> ML <> Grasshopper na11#9
uywdliaunsaasieassasunsaglasiaiielannnmsideunuuasiuls uideserdenisesn
AdmugenLIshNiInesieassasIAsUnselrauysalsuluianisdnaesan menevay

Paswanmsosnuuufiinnineiuies 9 yalunaidusngs
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4. Metrotopia Metaverse Venice Virtual Biennale Exhibition Up.f. 2023

Software: Parametric Models / Simulation / Unreal engine 5

Figure 7 Metrotopia Metaverse Virtual Biennale a¥1aiuiilae Zaha Hadid Architects
Source: Zaha Hadid Architects (2023)

Tassnssanflenisldmeluladadsanmundemiadion lnesinaniniiddeidusdy
mMseenuuUAsNiumdula ieldeunseenuuvaninenssuuulaniadouiinnaudiials
Funouniseenuuuazaitsgunssennsuasiudiliaesdae Parametric Design Wil atszana
JUNTIV0981ATAIEABUNIADTHIUAIUUTH 9 Tuusiavermsezdfiuiildaosuazvunai
seiu shlnseenmdauaziianududeulunisesnuuy msnalweslaniaiiougnuszanana
Nugeuas Grasshopper titefmuinuuaiuildaosvousazormsiiiednnsiornisuarly
Audsadinaans lun13asnegunse ssuuneuiinesazUseatanududeulunisuseney
sUnssvesorslifimududeuiuiununnmsvesyuslngliansaviiudsmauuud i
Wislinseenuuuidsreuiunesinmuimiunndsty Sulnsauannisldszuu Generative
Model T95zuuilygiuseavglunisesnwuu lneszuulygiusshviazasialuea 3 dalaeaey
AULBIAE Python WU @0WWIs Grasshopper (Chen et al, 2023) niseanuuulanniwl C Tu
sruunmsdeuldnansusi (Visual Lansuage Script) Tunisdanis i lamanamaunsaly
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anwindewlaniaiioulu gevluas Unreal Engine winfin1suily azgndounauluuilagasidu
ma&ia%’auﬂaﬂé’u - lUun Rhinoceros <> Grasshopper <> Unreal Engine ﬁaﬁ%aWLL’ﬁ Unreal
Engine G ldgninluldlugnamnssunisadraiflenudidundn Teinlinisvensvevian
Uszaunmsainsiivavierdrdudanuandnenssulaniaiiou annsadalifaumluamise
Auruaniinenssuneluanuldesidassiuinuiaosiiveniismnuels [Huandmi
manalulagduaznisiingnaivnssunisasnassaanidnenssuliansldausenuas
dienseanuuulugnamnssudu 9

7. myajURauazn1saiusena (Conclusion and Discussion)
Uaduanrdnenssugnsruuwianudanuingimansadelndlaedanansenuiv
LUULNUASATERNLUY YlTARuTanssunseonuuuanndnenssuitlivgads Ssdudsng
Useidgan naalin “anmdnenssalueuanaglignindameiunuinisuasinvestnesniuy
Snsioly sanislildAsnoadedined wiannsndsugunuedumuanmwandousniu
s3UYARE 1993 Tauluivanizizasaslanaliow ssnaunauiulaewenauduas
warUszaunisaldassladsnd sy’ (Prasertsuk, 2017) 31nASMIANYINUIINITODNLUU
aandnenssu Tl a.a. 1990-Jaqiu finsldwenuaineuinnesUssianaesfiamduila
(Computational Design) snntuifioadsdndianiseaniuuanilnenssailinnninfiuywsay
Fumnmisld lnggenisaeufinmesldwamnitothluldlunsesnuuvaniinonssy ansa
aedasfnldinniunidneamuysdasrhniseeniuuinunniaueiuudaAuly aunsn
slnsfudsunssuasiiuiidniennsvesuyudiudsuulawnensiiauedisaeuiiumes
Foilimssuifinmiauouuusuduliaunsodomsldesadusussauldunhniniiaue
Fonauiamed nisthiausuuusuAufessnuAnadsassvesiuaslunmslssinysese
ms3ulugunssvesormaduegiann eaiuanutauddunisdeassunssaandngnssy
ﬁmﬂ’umsﬁ%auamqamﬁmﬂisugﬂwﬁmmﬂamﬁaLmas‘l,muﬁgaﬁ%u faild muinisiaue
neandnenssumenauiimeililagniinlivdnisviluea 3 IR viensasianinwindey
weslou uifmanunsldveinaindedu 9 Aanuansalunisaimsiuilmilulaniaiiou
gonuad suFsaduiu 5 Aldluniseenuuuiedflonudadianissuivesiauinud
KrumsTrassantunsalluandnenssuniodunadeaiion edlvenuas Sussaiduiu 5
Fadurenuisian1uinets Bjark Ingels w3e BIG thuldluni5d ean551a03uu3fn
Tumsesnuuureunisairsluea 3 fflusueenuuuais ielignAvdetinesnuuvaansa
SuiagUuuunaruunAnyesermsiindieadsfunsiaunud sonissiaosyumnssndnendaiu
n1sldauaidulanaiiou dtemalulad VR uaz AR JeviliaiunsaaieassAnissus
yasnseenuuUaMTldABdu nnsiTenuindnenimusssruuasRmetulimIL I
lunsangnendeyalafnimuyudnaiemi uwinysdianuaiusalunssuiidmssnsuasiveg
naslURdindsnsUszananavesauesiilfisumiviesnnindnenimussnenfivmesituriu
(Brian S. Caffo, 2023) ﬁﬂﬁwwémmmﬁmé’mwma:m'?\nma%ﬁﬁmmmmsmafmwmaléf
Funalddmmguineemdiaziifugua senmds laudsinnnssuuresiamesliiifamnnis
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nefnenmisusivizennnIlunsUssnararesauomy sy mudiuluaufianauilin

W

| Jordan Samuals

fanmofnLazazantusaluluauAn

Figure 8 lassn1seussnuwuuvesan1uin BIG Ingldeganiig Unreal Engine Tun1sinass
UTEINAERNASNNTTUUAgNALaseaNLUY feunsmMsneastandnenssuass
Source: BIG (2020)

$74 o/ B

8. UBLEUDKUZIIUIVY (Research Suggestion)

AT U IUNFTBNEANEILLINIINTULEALE N IE1TRENTTUAIEADLRLA DT
n1sldaueyluriniadagdu iesnnnisiauivesreuiunesduwiliunasdnisimmn
| A = a v f A ac P Y a a
sotosdululunn 9 U nisldaugenuisuieisnsniseeniuuenaidnuaeiiudeulunuga
afendnswauImanalulad Nundusle datuauidetud J9kilduadisalunisdnauin
A5ULEUDNI9ENTRNTTUAIEADUNLADS N b UNAUBHIUTDNLISHASAIDEINTA AN
= YA v a o A v o v v ¢ e a
Junadnsgaving Bnnsnszuiunismalulaginieidelilinseuaqunsfnuilfe walulad
n1sUszuIaNasnsneAeuimesvsowale (Artificial Intelligence) FaludagUuinisldanu
szUUMAlUlad g 1awnsvane 59UNIN1SUSULUR B LB NLISNIIABNAILADS LAANINN5 05895
nsvvIunsUsEalanaliiaulanudssaniameesele fideduausuuslinaulavied
ANNUUSEAIABYINALABEDANUIVETUT ANWINAUINITVDITL UUNISUTLUIANAR NS N
Aaumasuseleale (Artificial Intelligence) MianunsavingrusINAuiugeNLITIUATULELDN

U Y a '3 a a a 1 v v

andnenssulutagiulifayssloviuasiivsednsninegslslatinddusuan
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