nszvvirdlvdluauihiifeeianisniasinuvinginislaniailou

19

wlne nagyaunIdn

Inegndnusiiduduniesnsinumumdngasusvgyguidud
A1913YINTTRONWUY WU 1.1 seauuSeyanusveynus Uadin
UUNnINe1dy AnIneaudauIng
Uns@nwn 2563

3UENSVRIUUTNNINYRY URNINLIaYAaUINT



nszvuimdlmilunuihiifeesanisndasiiuingnislaniailou

Tne

W TNLIA NEYAUNIEN

Inegndnusiiduduniesnsinumumdngasusvgquidud
A1913YINTTRONWUY LU 1.1 seauuSeyanusveyinus Uadin
UndinIngds unIngrdefauing
Un1sfinwn 2563

AUENSVRIUMTININYNRY UnINeaAalIng



THE NEW PARADIGM OF CREATING & EXPERIENCING ENLIGHTENMENT NEW
MEDIA ART THROUGH VIRTUAL REALITY

By

MR. Gomesh KARNCHANAPAYAP

A Thesis Submitted in Partial Fulfillment of the Requirements
for Doctor of Philosophy DESIGN
Graduate School, Silpakorn University
Academic Year 2020

Copyright of Graduate School, Silpakorn University



Wite nsrvirdlvdluauihiivieonianisndasiiuinginisian

Ladiou
1ag TALUF NEYAUNITN
Galeek i N1598NKUY HUU 1.1 seAuUTeUsvanus Uadn
919158 MUInwmdn HYILANENTIA15E AT BFWMIN UIAUIAT

v a a [

UnudindIne1de uivende@auing osuiinnsaneulilnludiuniwesnisdnm

(% a

AUVENERTUSUEY AU Uudin

Y

____________________________________________________________________________________ AMUATATININERY
(599A18915137158 A5.915501 TUn1tY)
firsandiuseulny
____________________________________________________________________________________ U3gs1UNITUNIT
(599A18715137158 75.815% o)
____________________________________________________________________________________ DTETIUS N IvaN
(§978Nan 319158 A5.0NN WIAUIAT)
____________________________________________________________________________________ Anssnninely
(Hefans19138 05, UG Agnuka)
____________________________________________________________________________________ AMsInasdinely
({vemansnnsd ns.ingyas 9nfdew)
____________________________________________________________________________________ Avsanaainely
(59910513758 AT.4N13 ASUATINTED)
____________________________________________________________________________________ Avsanadiniely
(Hemans1a138 as.uenuisy @ian)
____________________________________________________________________________________ Avsanaainely

(599187513758 A9.5500 N9LA3eY)



61158910 : NM1380NLUY bUU 1.1 seauUSayausvgnulUndin

9

¥

mdfey : MImuInenstanaiiow, illlhganse, wsennsUseiRYinnsas

Y

w1e Tnwa ngauwdn: nszuuriallmilusnuiflifvenianimmiasiiuinginis

Y

lantaileu 919158NUTNINNTNUSYEN : {PIAans1158 A5, DA ULIAUIAT

[y

UATUL

[

nnUszasAiie 1) AnwinsennsuseiRgaenisnsasuagn1sininenis
- I A A o A a A 3 @ a LY
anulaniaiiowduiaiesdaiaunidifiieaisa 2) WauinseukuiAanszuIuiadlung

soniuuihilifigesnmsniagmeingnisianiaiiou 3) Wannduluunauildiinee1snnis

o

a¥asmigInginistaniaiieu way 4) Ussilluwazuiulimanuiiiineensnnisniagnie
wennslanaiiou Wunwideuaziaun [nsidelmanmsiniumsidodauinnalunis
Wz Iang Ngufe819YTENauMe HiBeIvIaUNsENTsAaUY Hile1vnauRals

WAZNNTERNLUUELIEIYINAIUNITIANT DA o flgimaiunaluladuazgaulaly

1 =3

NuAavridlineeisn NUTIUTINToYaMIELUUENA YAl LUUADUNY WUURUNANGFANTTY
wazwuuUssuysednSnn Alasisisleatfieuiny nan1533enudn 1) Msduaunsenmns
Usgiiganisniadiundiuiuuazerfedelusuuuunig 4 aineinisidlugaadiody q
Inginslaniafioudimisntaimuidenisisend wsvannsadaesdiivuaiiousyly

win1salsanienashigraiufduniusnunuls dsgndntnduguuuunmseudniivssansam

9

[

° = = 1% Jo & a =t A Aa a
a1duRY 9 mungufinisiseus vendtndduluinginisnidy Mega Trends Navddnswa
AaNIANSITInTRdlusIAn 2) HIdsladuaTIgvinTsuiallunsesnwuuinilife

919an1InsagReIneInslantadoulagivuaunumve s uaiussavu seaug

Y

[y [y

Funansal sEAULsIMlUmMANITal WagsERUR TINETINON e lAAanTSeus lusedunis

Y o a

91 113339 UagMI3ude M1 3) fIdelamundafivisoninnisnsaimeinginisian

Y

Cale

adlou 2 g gausnifununnaesiiua 4 3u uasgaimondurufuuuudiuag 9 Su ua
1) wansUspiiuhiifeeinnsniadmeinenislaniafiounuinfidesmgynvinuiuies
JanuminganlazilusznSan 31NNINAARUAIININBULAZNAINITTUTUNAUYEY
nquipgauidrudifanudilaludemmantadinn nedeusurunanu duunaugn

o
bAAE



61158910 : Major DESIGN
Keyword : The Development of Virtual Reality, New Media Art, Buddha's Enlightenment
MR. GOMESH KARNCHANAPAYAP : THE NEW PARADIGM OF CREATING &

EXPERIENCING ENLIGHTENMENT NEW MEDIA ART THROUGH VIRTUAL REALITY THESIS
ADVISOR : ASSISTANT PROFESSOR DR. ATITHEP CHAETNALAO

The objectives of this research were to 1) study and analyze the story of Buddha during
attaining enlightenment and study Virtual Reality as a tool for developing New Media Arts. 2)
synthesize a paradigm for creating Virtual Reality Buddhist learning tools. 3) develop Virtual Reality
New Media Artworks as Buddhist learning tools. 4) assess and improve the efficiency of the virtual
reality learning tools. This study used a mixed-methods approach. Experts in related subjects such
as Buddhism, Art & Design, and Technology made up the qualitative samples. The results of the
guantitative research methods were collected from the audience of the Buddhist learning tools.
The mean and standard deviation were employed in the data analysis. The findings showed that
1) The chronicle of Buddha's enlightenment has been passing down from generation to generation
through various mediums depending on technologies available at the time of production. While
Virtual Reality is still a new technology, it can be used to develop innovative Buddhist learning
tools as VR can recreate virtual environments that the audience can immerse themselves in and
engage with as if they were present. This. method of learning is considered highly effective according
to learning theory. Furthermore, Virtual Reality asa technology is considered one of the global
megatrends soon to influence our way of life. 2) The researcher synthesized a paradigm of creating
and experiencing enlightenment new media art through virtual reality by assigning three audience
roles with varying engagement levels; spectator, actor, and. cre-actor yielding three levels of
learning; remembering, knowing, and enlightening respectively. 3) Based on the paradigm, four
experimental artworks and nine prototypes were created. 4) According to analysis, experts agreed
the artworks are suitable Buddhist learning tools. The knowledge about the enlightenment's also
increased significantly after the audience had experienced the artworks. Before viewing the New
Media Arts, the average score of the audience was 5.93. After viewing, the average score was raised
to 8.90. For the satisfactory score, 98% of the audience rated the experiences as highly satisfied
and satisfied. The results reaffirm the efficacy of the Buddhist learning tools as viable mediums for

passing on the faith of Buddhism.
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ANUIVTORINABINTANYINIEAULDS

6.2.4 Kinesthesis n13iUfdunusnan1enm
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yarafiatinn1siieuiuseiani sgdedldasvifanssuiy 9 sieaules feag
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n1seenuwuUdonsiseus iussansamuazvanzauiuauatalunis

Seudvesvy seamiiivesduszneuiinzinausliinasdudsifuuaziiu dandua
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awlagu lne wasdengvursliufduiusseninmissumy
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6.3 NQWNIIVNTIIVUS
a v . = & A a val
N378n15438U5 (Cone of Leaming) N84 WHUAINFUATIBUARIHUANTISBUZN
N119WaZAN FIRUTUINNNITIANAINTTUNITEIU N15HI A15LAY N1SHINTDUNITLAY NS
= = % A va a o o | a ¢ ~
waniasuiseus uarn1sUuRase wafniiauilag Edgar Dale TugianansaSanan syl
20 Wiu3endn nyeUszaunsel (Cone of Experiences) saxnwaudu nsrenisious
= 'Y 9] ¢ | 2 A = v o=
LLﬂmﬂ’]iL“UE]ZUIEJQ‘LJ’]MﬁiiuﬂUgUﬁﬁﬂﬂﬂ&ﬂ“ﬁﬁ@ﬂ?H;JJUﬂimﬂizﬂ,mﬂﬁﬂﬁ 9 Wudenisiseu; B9
mmsaLLﬁﬂﬂﬁL‘ﬁ‘uMWLmﬂm'wuaﬂmiL%uiuaxmsﬁi’wmﬂﬁaﬂﬂmmnmma"ﬂé’umm

| Yo a1 ]

LANA19Y83NINTTU Edgar Dale Na1331 M TuTeyaddusulufanssuuinndtua n1s

Y
97U NI WSONITURY UWazili et lalazandndeiu ¢ lRgsdu  Edgar Dale 1ot
wisszaunsiidiusiundu 3 seaulungq Usvnousie seauninsssu (Symbolic Experience),
U ¥ a = QI d‘ U = % . [ o .
FEAUDNBINIAINNAINY (Iconic Experience) khazsenun1sn3gy1 (Direct, Purposeful

Experience) (Wagner, 1970)

'
a

Aaron Kuehnemann lana 138414338 vinasdsiang Anssud yunasudas
aa o ¢ Y L~ D= N VR PN VS Py =% o a
WitsAnuet de Young luiuansgaduiunifidesvaneezin guunilsauazlinanadelunisg
NuAaUgnilduegi 13 N uazndainganiinafinsiumtaununnauliaiisaand
ufalglufisdasilmasuiuddusey nuddedlanondmgu nsrguranisiseus Ay

mﬁ%msﬁwLauamamuﬁaﬂzﬁaLﬁuﬁﬂwﬁa{]a}%’eﬂumiL'%&Juiﬂaaﬁw (Kuehnemann, 2017)
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Verbal
Symbols

Symbolic Experience
(Learning through Abstractions)

Visual Symbols

Recordings, Radio,

and Still Pictures

/ Motion Pictures \
/ Educational Television \ Iconic Experiences
(Learning through Observation)
/ Exhibits \
/ Study Trip
/ Demonstrations
/ Dramatized Experiences \ .
Direct,

n . i Purposeful Experience
/ Contrived Experiences (Leaming by Doing)

/ Direct, Purposeful Experiences

N a a Y
AN 34 LLNUQ&Iﬂi’JUﬂ'ﬁL’iUHE
7137: Lee & Reeves, Edgar Dale and the Cone of Experience, Wndla 20 qumﬂ’ué

2562, wWinslaann https://edtechbooks.org/lidtfoundations/edgar_dale

Tuunaaau A Proposed Multimedia Cone of Abstraction: Updating a Classic

Instructional Design Theory. ldUszanavguiuauniinsaenisiseusiuainnuluuiusssy

ludedaidifeUsuaneie unenulalauedn Fedafiidelusuwuuanudsaadoudiaiy

<

WusUsssuunnidn sedaddndadousennniniaaewlung o nds @89 1deaussens daonys

Y 9

'
a

wazniinnudugusssuianfeguiuudadnual Tnonanindeniiaudugusssuganzdad

Usgansnmlunisiudeiiionsisous (Baukal, Ausburn, & Ausburn, 2013)
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& Symbol
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Text

/ Narmration \

Nonverbal Audio

Image

.
é%’

&
Vé}" Video

Virtual Reality

awil 35 uunitdassianvedotaniireiuseRuanaduuinsssy
‘1‘7||m: Baukal, C., Ausburn, F., & Ausburn, L. (2013) A proposed multimedia cone of
abstraction: Updating a classic instructional design theory. i-manager’s Journal of

Educational Technology.

WaTeuisuivdeUssianiunay imalulaglantaiioudianuwangausnianty

msimwndudonsdeuiinsgaunsodnausilenservuliognadugusssuiian

7. dausiaUszanuaaunnasiugly (User Interface)
reufinmesTndudosddrudeuszarududIHid ol ¥ srmausaldmoudy
Aoumesle drusoUszanuiugldvingsiuds nsuwanininngiin Jemu visewdes Tigld
¢sunsuuaztelunsmunuduneunslinudelusunsufimdddaueg dusisauadeng
7w wlufissiviennd dunmiunuazesnuuuduseUsyaudugliuenainazdedld
manidunesiamesuddfeddmansiuinineuazaisinersi Ssdninerazaaglin

gonuuududaUsrau I safdntunewismsldnunvilidldanansaldaugunsalla
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Peranvieudila duaisinenaviglunisesnwuulvigunsaliumang ausenuldly

AuE3se WU Audzansen1sYuiiowazldaunsal Wudu (Raskin, 2000)

Al 36 AL ILABSSEUU Punch cards Interface
ﬁm: Public domain, U.S. National Archives and Records Administration, Lsﬁﬁmﬁa 10
ﬁqmﬂu 2564, 1 99laann https://commons.wikimedia.org/wiki/File:Card_puncher_-

NARA - 513295 jpg

dauseuszauiugitlugaynidnniesnd wa. 2488 \Jugafineufinmesifiagn
Andu druseUszamuiugldlugaiTedilidudoutn fdnudisaiufiemionoufinnes
rosdoudoyalviiunauiamosin Punch cards dafuluyadds ileluyadidsgnioudi
dsvvuudayamdniuandlvegluAnievhnisussanananoly (eUssananaiada
poufimesagynIsns UsanisA N szEgaa M sldeuidazseuRaudnnsld Punch

cards 849n15lALNTNANISUSTIIaNARNR IEAMA8 Y
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il 37 Teletype Model 33 Agu#»93353UU Command-line Interface
fan: Computer History Museum, 2014, Whiadle 10 fqungu 2564, L11Halaan

https://en.wikipedia.org/wiki/User interface#/media/File:ASR-33 at CHM.agr.jpg

Aau13170 WA, 2511 sUUsaUssaIukuy Punch cards Aldgnimuisieliidy
sruuRaUsEa1UWUY Command-line interface (CLI) Adsn3nlnanyad1d s uLa wny
1 <@ a 4 a o 1 g Y . = 1y v &
wiwdn Aeuiamesusnithszuumssieuszaiuiuildfia Teleprinters Fagnimunlvidy

SEUUNNTS VANV LULiR
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mwﬁ 38 DEC VT100 Aau#asseuy Text-Based User Interface

fisn: Jason Scott, 2013, Wiaiile 10 Squneu 2564, whdslsan

https://www.flickr.com/photos/54568729@N00/9636183501

UTEN IBM lad51952UU Systems Application Architecture (SAA) Fodussuuiild

AdnuInaUsraIusEnI ldnufunsuiiaes Wunsynludessuu Text-Based User

Y

Interface Tuszuuiifldeuannsadeumdsiuuduiuigreuiiuneslalanse

Y
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M7 39 Macintosh ARNRILABSSZUY Graphical User Interface

fan: Apple Insider, 2020, dhiadle 10 Tungu 2564, 197830910
https://appleinsider.com/articles/19/01/24/apple-launched-macintosh-on-january-24-
1984-and-changed-the-world----eventually

11t w.a. 2522 Steve Jobs kazPideInstosuRLNTEUURU LA ULUUNIINANG S

doundunidnluve Graphical User Interface (GUI) siauléinsdnmingnaniinnesssuy

¥

AoUszauLUU GUI ngliiwusua Macintosh Sallansauasnlisuuasuansnatoyalviiugvy

kY

4

Usgnaudae wufiudl wnd uazvonedined Inglussuudeuszauuvy GUIE 1y
annsnoenddsiunmnsmFinfiusinguussuania (Gallagher, 2020)
szuusieUszauszninglitunsuiiamesidgniannetisdeiies Jagtussuude
Usg@1ULUY Graphical User Interface ﬂmaLﬂudauwﬁwmqﬂﬂsaim'w q lu719z1du
Insdwidledie ia3odldlin sanfsnndiuansuutsuansauuuan@s veuosineinislan
waiflou lngluinemslaniadeuuenainazansaliaiesilielunsmunuuaszidugUunsal
\Bousofudulszanuudigflinudannsaldnmsindoulmasssmelunslineudnie
Scoble lananfamsfindudiudeuszanuneuimesiugldiunisiunldenuaidy

[
1 a 9 v a

1N11977 MgmsiavateaIugnAnAuuuatgUndtazaunsatunldasudanavd wu

L%

AIviameuiunaslngnAnAuAwAl w.a. 2485 laum1ans13158 John Vincent Atanasoff 4
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=

lowa State College uiininpaufinmeszdudldnuiiunsl w.e. 2523 peuiuneslugn

Y o A & g o ¢

ldfsruuufuinig DOS fendesdnyadufiszautudld misorfidusaudwivonis
feuiiufduiusiuneufinmeslugaiifo “fus

ApuLmDs NS NN TUsEIRA T uidus1uu Tuunaiiu ACM Sigeraph
137 Ivan Sutherland 18@nfdu Sketchpad TUsunsunsifind mdunanindas 3 w.e.
2506 dhunndleafignAndutusndaus® n.e. 2508 las Stanford Research Laboratory sl
53UU GUI nduisuiinaldauasefisn U we. 2528 fiussv Microsoft annsansedlagiuslag
FesrunURoRnTg Windows fionds GUI lumdnuarld mouse lun1sdanis Tugaiiiesas
Winindugaidunedidasutirfsaunjinntuiu Amaudwivesufduiusseninanuiy

[ 6V
=

poNMImasiAe “Aan” (Myers, 1996)

mﬂ%’ﬁaé’mﬁawﬂwaﬁgﬂﬁ%’mﬂuﬁuuuué?uwiﬂ w.A. 2520 fian1uide CERN lng
Frank Beck ("The first capacitative touch screens at CERN," 2010) winduisuduiifdenly
T a1, 2550 AnMsTuTEM Apple sansAnsa iPhone Juusnaldivdudadioussaums
Tuszriaglifugunan Aamdwivesnislinugunsaimvaifio “asltind)” anduldd

Ufduiusszninsauiursunes taznslougUnsaladiadanudusssumfuinty

AUANU (Scoble & Israel, 2016)

W.A. 2485 W.A. 2506 W.f. 2520 W.A. 2523 .6, 2528 W.A. 2550
fviaraufinnes GUI Buan sYUUTEUNE - L Gundu szUUthaNHE
A - . ADUNUADS | [Ln o 4 da  w
a8 John Vincent || Sketchpad Tae AnAulng o o oaa Pflusey Wuideusae
s uiaay

Atanasoff lvan Sutherland CERN Windows iPhone

a a sa ala a v a A a Yo a
AN 40 '3Lﬂi’]%WUV]’JV]Eﬂﬂ?ﬁgﬂﬂ@ﬂu%agﬂmLiﬂJl@l?Uﬂ'J']llu%JﬂJ

1 FI38IATIEVINAITNUNIUITIUNTTY

[%
[

deinanunt1eRuisenin “Digital Transformation” @annAsaniinenisivaiuasd

L2 v

Audiwnansululdasiinddneninuazlenialuig waue wasuywdidudgun Digital

v v 6

Transformation AS3# 4 Mldanenstanaiieulun1siufduius (Koetsier, 2016)
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8. megnslaniaiiou

nenstaniaiiouldgnanduinranenmsseudy uadngndnlilumalulad
Aeluilidosniiaiulduanuien wndnvesineinislanadeusuivsngludens
neenandides “Pygmalion’s Spectacle” Useiuslag Stanley Weinbaurn Tuda3asanga
1935 lufigneunun@d fienvesFedliwuimefumanansgviiunisiinaduuiuiiioa
laudazanusagaineudsieUssamdudasuuiiugluuy lidnagaenisues n1sile n1s

Fusnau sa uazn1seula (Poetker, 2019)

Pygmalion’'s

Spectacles

By STANLLEY G. WEINBAUM

He put on the
glasses, and
fell in love

with a dream. . .. |

Ulastration by
VIRGIL FINLAY
1

Al 41 fenegivenaandizes Pygmalion’s Spectacle lag Stanley Grauman
Weinbaum, 1935

fi: Poetker, The Very Real History of Virtual Reality (+A Look Ahead), 2019, 1184
o 16 f]aJmﬁuﬁ 2562, 1aslaann https://www.g2.com/articles/history-of-virtual-

reality

a a s P & = o a v o
UYYINYIANEATUNUAYGLT BDIU ﬂmEJL‘UuLLiwumahLLazﬁmLsuG\uiumiwwm

v
v A

enstantaiiounnneniudl

8.1 AIMUINITVRIINYINITIanLENaU

3 =

Morton Heilig inuseavguazyranmanisiasiu iWunilsludgnauiuuiy “Oon

a P s . Ya = o o & [ fou v =
ﬂ@ﬂ?ﬂﬁqﬂqiiaﬂlﬂllau Morton Helllg 19]lelﬂﬂ‘l‘ﬂ']ﬂ'l']llﬁllW‘Uﬁigwj'NﬂTWEJ‘LW] ﬂ‘UQﬂ“lqu‘lJ
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ATAAANSIY 1955 n1sAnwiwrlarunuisdadiunsidussamdudavesuyudseninamis
Sury tnedinslduszamnisusaiiu 70% Uszamnisladu 20% Uszamnaslandu 5%,

YSLAMMANTFUNANIRINS 4% hazUseannissusd 1%

Introducing . . .

sensorama

The Revolutionary Motion Picture System
that takes you into another world

with

pnsurama |

e 3-D

o WIDE VISION
o MOTION

e (OLOR

e STEREQ-SOUND
o AROMAS

* WIND

e VIBRATIONS

QPATENTED

SENSORAMA, INC., 855 GALLOWAY ST., PACIFIC PALISADES, CALIF. 90272
TEL. (213) 459-2162

il 42 ie3eaaunIneuns Sensorama Iag Morton Helig, 1955
Fian: Payatagool, Theory and Research in HCl: Morton Heilig, Pioneer in Virtual Reality
Research, 2008, Whilaile 16 nuniud 2562, 1iasldann

http://www.telepresenceoptions.com/2008/09/theory _and research in_hci_mor/

a 12

PnraveInIsAne Tulasandns1v 1957 Morton Heilig laAnAuLaziaualuIAn
LTI N UATUIlANIUIAR Sensorama tATBdlaUN NURILUUlTUTE AR 9
Tun195u9y niouas e ImBUATaUY 5 1599 LazTLI9I1LAT8Y Sensorama Hau15091a94

[y

U3EamMNISU9LAENISRIYANNULIBUTE AN PO UMA LINRATULATDY FILATBIANLIT
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dudmsunssuinemsduda wavanusaUasundueenunsenitansiusule audnau

(% [ 1%
s IS A

UseRusdudazdeinaradounualudannvdnanuiudndulid Uszauanudnsa sy

<9

wenanvziinunulunisasnegunsalauds 13edau Sensorama tesndvuinlvg vudiy

q 9

Y [

aun nlansasnmeusiiieliusessuiugunsaliienuasiialdanegs (Payatagool,

2008)

INVENTOR

- ,
BY@VM@

A1z ATTORNEYS

il 43 Telesphere 99uanINALUVAINATYY 1ne Morton Helig, 1960
fi1n: Uschefnerarchive, Morton Helig: Inventor VR, ihilaila 22 NUAUS 2562, WA

370 http//www:uschefnerarchive.com/morton-heilig-inventor-vr/

wipSosaunIneuns Sensorama Azduaaludandiad Morton Helis Afildeavie
Lﬁmé’uﬂuqﬂﬂamﬂ 9 N9 LanmaLUUAINATYY (Head Mounted Display) @ leRade
gUn30iiin Telesphere lasgunsaffuiifuuannsoauuwiufiannsouanimanuy 3 4@ &
YOULANTUAAINANTIE NIBURTLUURENYIEUAE YU

ludaSasrdns1v 1961 Comeau Way Bryan 3AINT@IAUINNUS W Philco
Corporation léAndu Headsight YeuanNaLULAINATEETiamsadunsndeulmvasisuy
#ensldszuunstuninadoulmuuuuindnlida wananldvhmadeugunsaliiu
NABI995UA ;:ImmaLLamwaLLuummﬁmsﬁyﬁ]zmmmmuqumimﬁauimmamé’amﬂﬁ
Uailld Towgunsaiildigmitluldlunsmmsdmiulimmsdananisainslng (‘The History

and Evolution of Virtual Reality Technology," 2018)
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ki ’

mwﬁ 44 The Perfect Display BLAMINALUUEILASWE Ing Ivan Sutherland, 1968

fin: Historyofinformation, Ivan Sutherland and Bob Sproull Create the First Virtual
Reality Head Mounted Display System, Wiagiie 24 fiuamy 2562, Wnianin

https://www.historyofinformation.com/detail.php?entryid=1087

an 8 Ysieunlulasaddns 1y 1968 lvan Sutherland lotnveuaninaluuaiufsyein
Wouraunsuiamesinunsiiiuasusn tasfsdegunsalilin The Perfect Display gunsal
Uanunsaldyunaavespeuiinmesiunisasianiniietluuanina lusouaninawuuaiufse

. o Y 1 ¥ <) A o 14 = a dAawo @)
WUU Real-time t1as1adiegensldaudulisunsuiidnassionaiiouasenianwugidu
Y 1 A . v al e v Y oA W v Y a

iuninevise Wireframe lnggaiugunsalilanunsavdudsueldiiosururiaalasaudiams
wilowegluvinall esngunsaliiiatndnaninauiiieylg 53Ul IninyeIouanINg
seineany 3egniendn The Sword of Damocles &4 The Perfect Display asiugunsal
anadiglugaty wimesunulunsudniigs inlvigunsalildaunsatesndmiteuuuis
niela FuilidudnniledsssRvgniaineinmslanaiiouidaumadludandiag andade
AusunuUNgInaUsiunsiaudennsesuaunsaldsnaliminensgs Imenslaniailou

Tuefndsgninluldlumsanideuaznisnismmnsidundn (Sutherland, 1968)
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AT 45 FULUU SEGA VR 90LaAINaLUUa N RSBy aiusem SEGA, 1993
#1171 VR Focus, A Brief History Of Virtual Reality, 2018, 1ihdaile 18 flunmu 2562, Wi

17310 htpp://www.vifocus.com/2018/05/a-brief-history-of-virtual-reality

Fnemislanaiiouuasiinsvuanduandnndsutisdudasandnsiy 1990 lundedl
enslanaiiouldgninndeiiugunsaliasudmsunisiaunulaediauaiunsaaiu
JouanmaLUUaLAswrLilaEunIF Bty Tudasadings 1993 ussvinlanu SEGA
MauNuTiandnda SEGA VR qauaninanuuadndsusfivzaansmuiondeuiuiadosauwny
Sega Genesis console 11311 Summer Consumer Electronics Show (CES) WA v114U35 €7
ndutszaudgmilunsndnuazdildnduaedameinstisuazUindsuzeg1auseannnis
AUDUAAINARUUAINATYY 919 Lila111509199 11118 SEGA VR 16 waznaneiuiiies

AULUUINGINShanL@louiniu
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mwﬁ 46 Nintendo Virtual Boy FDUARNINALUUEILATHEYD9USEN Nintendo, 1995
flun: VR Focus, A Brief History Of Virtual Reality, 2018, Wadaile 18 funau 2562, 1Wnds

17310 htpp://www.vrfocus.com/2018/05/a-brief-history-of-virtual-reality

Tulnasaddnsiy 1995 Nintendo U3EMLANTIUIN R DNABNEIBINAUTNINGINS
lanadouluienisinudness Ingldde Nintendo Virtual Boy neusumlalawanitgunsalyu
dupsouauLn console WSANAIUITALAAINALUY 3 TR NIUIDLAAINALUUAILASBY
fawdiluyiusnveanyidmidig Nintendo Virtual Boy azanunsaisennszuadnguslaale

| v Ao ¢al a 1] ' EY a A v °
wmeAUdigUnsailvuanineut iy mesng anvienanInvenIminideut1 96N
wardinui seesudiuandain vililuuiudnivanainnssuaninuaulave sy uilan
(Horowitz, 2004)

P o a & A A ° v U A
nanuaumrallunsideasiingnislanadioulusfniisuun il Audedn

a

Ingrnsiiduineinisiduldlulenazdaldnuluiiniig Anenislanaisusaduleiies

Y

ANOINSNVURANYINUY
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AMMA 47 Oculus Rift 20UaRINaLUUAINATEEWAWIlAY Palmer Luckey

d‘ Ya o
NN WI9Y

yhananseudunis Tula3aneing s 2011 Palmer Luckey fnuszAugvowsiiu
918 19 T ldWauduwuudenannanuuaiudsvediusuisnisinuladnss daduuuy
YOUARINALUUAINA TWEUD LU lFUNIST uRIN John Carmack WnstauLnudefaty
Doom aw Quake sIHTATINTAOMARINATBLYIGNTURIXBINNTY Palmer Luckey 114
U Kickstarter Tunsszaunuiii sndnvouaninaivuainfsugosndimitelusian 300
w3wgy 1ATIN1S Kickstarter fussaummsidutaneiaduvany Tneilgatuayuinuiu 9,522

a s

Ay warszauyulannndt 2 Auniesy Tudun 28 dureu Yasandnsny 2016 Oculus Rift
a e A v W & @ PR . &
JouARNALUUAIN ATz BN elleaiuayy wagilunvuyey dulddn Oculus Rift 10y

OLAAINAININISlANLEL D URSNNUTEAUAUA WS TINEIvE (Kickstarter, 2016)
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W.A. 2478 W.A. 2498 wW.A. 2503  W.A. 2504 W.A. 2511 W.A. 2536 W.A. 2538  W.A. 2554

Pygmalion’s Sensorama || Telesphere Headsight The Perfect
Spectacle lng lae oy 1ae Philco Display Tne  [|SEGA VR
Stanley Weinbaum | [Morton Heilig | Morton Heilig |Corporation |fvan Sutherland

Nintendo Oculus Tng
Virtual Boy ||Palmer Luckey

Uszauaudusa

Jeneinenmans VR 1A309usN T lunanmng

Wannelve

Taisgavanudnsa

s s
LI EUTE

ANT 48 FITUNNTINEINISkaniaiiou

MU1: FI38IATIEVINATNUMIUITIUNTTY

91naudsave Oculus Rift lunisynidnnaininginislanadoudnss uien
wmaluladuunalvgdu 9 wu uSEN Sony HTC wag Samsung AduiuAIud Ry LAz I3Y
Usgniadiveuanenaineinislantafieunuuaudssgvesau 1 nadanusingluiu
Statistica geaminssuInenIsianiadeuadluseninnsaulalugnsusege uagiyarmia
nsnaanslufgunsaiagsaniiige worainitzfulnnyar 6.2 Wuduieny lul
AsaRAns 1y 2019 1 16 Wuduwdeny Tl 2022 (Alsop, 2020)

Hagtuingamslaniadieududdldmunniu vensnashluldlugramnssuing
wda Anenslaniadeussanunsai iUl lunadu 4 Sadve Inediniswauigenusiiie
sessumsieuluatsaiunig q 1198l ensunmd n193enssy nensAnel 1

AMEuRsLazLautNTULaE AUy

8.2 81n15U281NN15 U INgIN1slantaliou

L4 v

sendnnshiaunalulaganuaiuadou fldaulasuindnsdanmdeudula

'
a

wndeullulanausiaaiiouiefiats 4 wdafldauduegiuil fogdud fdnvasuwuui
Aonansitieglusaliiinendusueseenlunusalrivuiuiididsausn axvilridnmioudy
Isalivvruisdaidundeud winsiineinistanaiiouazanunsadnasanisindoulnn
KuRBLAnINALUUAMATYEiTldnusdneglulandans udfithinds enmsisdsunie

1AL L5830 Cybersickness, Simulator sickness 1158 VR sickness 1ag®1n15819
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Usenoude euddn fumds witesen nasiiams adeusagluunind ondeuld (Hale &
Stanney, 2014)

pmnisusuinannsldauinenislanateuivilivarsauildaeddadaien
flaiesnidunlidn iesanldfuusraunisaliilaifaszasd (Johnson, 2005) ngui
Aeatestuernisthe anmsldanuinenslaniaiiou Tliundnlaeuinay Wouleety
nguianudauiwesszamduia (Sensory Conflict Theory) Faiflufiugiu wagnsouanu
dladeatuernisansa (Motion Sickness) Ing w@usitornmamariaziindude 1913
anuFaniinmsiedeulndlésuann Ussammssuimsanenn anuidn aunauessisnie uay
arudAnimilouty nmaadoulmlviosds defudiAndumenisnmaieiisemeegdatud
ot deyamariundugiuresnisesnuuuyszaumni amaiaaioundiazvilian
onsinwaiesnluld (Crowley, 1987)

Brooklyn Waters 1#1%i111590a 84,/ 92/ UaLvn u8d01n13ku1 58131915189
walulaganuasaaiow lnaldvinisduntvalngudregraldauiianuidnlidauevse
oI ninduaneylsth Fldsuszuiianmamanveseinisunie msnsznduvesdai
Usnguuninneuansnauutaiudsuy nsnsensuluinenslaniadioutududeiiinguls

a 1

. = a & @ = o o | 1 a a al [
138N judder YILLNAVUNFDLUD BHIINITLLFAINANIN agnNININ 75 WTUADIUN LllEJIG]

€

ToYaINNITNAGDIINNITNTENIU danafo1nI1TIuisuresldeu Brooklyn Waters Jalg
vAudeyaifinfumud sevinnsigldinsanslenadieuiimirdeulmliainn dasins
LARINANMALDET 75 Wisnse it willleldrniinsiedeulmlulananuedaaiioustng
s WdeeRuhedusini$l whlrsannisanmaaasag 1nansseraandinit 60
wausteTund ernsnsendulurenanmalvaTEAS v I LAty Wenuavauds evims
Usulisnsnsuananalyl tanssail 75 sudeiunfiuvuasidniliaansaaneinisisnas
19 (Thormann & Vinther, 2019)
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PUILAIF U UT I AL D waeduilon 1@y iAnN153 938U WEI NI ANUD e (Kim,
Hirayama, Yoshida, & Yano, 2017)
= v a a a . . o ! =
MsAEnwsvilon1@ni1siineIn1s3eieu Simulator sickness ¥inA1sLUS8ULABY L
wazdeuad 1 wudn wandgdlaniaineinsiadsulauinninnayieilasaninanegad

YDULIANTNBAIY (Field of Vision) 1nnninmewneg uenainianddedsldrunuityanasiy
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A1n31 12 Tuarorguinndn 50 Tegdllenaiine1n153alguann Simulator sickness ganin

qﬂﬂaiui’aﬁu (Fernandes & Feiner, 2016)
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Wna1nN15UR8INMSSUTLINEINISlanalouluawdded aetuensedebemannly Oculus Rift

Y

'
a
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8.3 Ingn1slandliounuanufayey

a o

TusmsaavzBuiifaduiiiinenslanadousnldlunsinaus ufavslugae
dunSaddngiy 1990 AaTlufiideideslunisldivernisie A Char Davies wasuiiidud
$¥nfe Osmose InssAn1s Osmose leigninuandlud 1995 1Wunsldnm 3 fAfasennn
TUsunsunenfinmesiauendeudumiuteuansnauvandses Weduuamugunsaludn

zinilouaglunmeangil (Davies, 1995)

ANA 49 Osmose tag Char Davies, 1995
731: Immersence, Osmose, 1Nl 21 JunAy 2563, [WID9bAa1n

http://www.immersence.com/osmose/
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A7 50 The tunnel Under the Atlantic Ine Maurice Benayoun, 1995
fi11: Archive of Digital Art, Wnaiadle 21 fwian 2562, Wdslsann
https://www.digitalartarchive.at/database/general/work/tunnel-under-the-

atlantic.html

Tudigaiu The Tunnel Under the Atlantic aae1uilafitiga1sninginislan
iailoulne Maurice Benayoun légndnuans Instdusiufadznaassdildvuaiuisadl
ﬂﬁﬁmﬁuﬂuéqLnﬂa”amaﬁauﬁa%ﬁﬁum (Archive of Digital Art, n.d.).

HauidiifgorsninInginlaniadomumsiivulugussernieaiiousss
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Al 51 1y Araya 18 MAD Virtual Reality Studio
fi1: Steam, Araya, Linduila 7 Squien 2564, idsldann

https://store.steampowered.com/app/466740/ARAYA/

Tudsemalne dnWamndouliinenislanadoulunsldimuiauny W iny
“Araya” filsioondmieluguitvvinennislaniasion Wotuil 24 waadnieu e, 2559 1yl
Haulaeustnlve MAD Virtual Reality Studio Wunuuwasesu ¥y walulsmenunalne
Tnoffwuanunsndisiavessine 9 lulsmeuaiioudlviauiafennnssundsanifided

“« 9 N Y YV 1 %
91581” wilaulainluaglulsanenuiageesmenuies
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* @u'::_-_“ © oculus & steam g rmsoaron m%) =
AWM 52 13 Home Sweet Home lagusun 8nasida n3u
111 Steam, Home Sweet Home, Wauile 7 fguiew 2564, Wnilaain

https://store.steampowered.com/app/617160/Home_Sweet Home/

siowluT .. 2560 Vs onAs1@a n3U Ay “Home Sweet Home” Lna
VR winasasfyuunesyarafivis adsiulaedninaudowasdedndurading ssuu
nsiauaziulufimssndug ed warnswauniannIyaiadie e Araya” uaz “Home
Sweet Home” \fuinuinenislaniadoulnefildsunaneusuinandiauislulneuas

ANgUSELNA
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Al 53 finssenng Virtualscape, 2015

fin: Virtualscape at Tadu Contemporary art, dntedie 18 ﬁqmau 2564, 1910laa1n

https://bit.studio/virtualscape-at-tadu-contemporary-art/

AN Fun Andudumesieninesaynive tndndngsenis “Virtualscape”
Imssansfavzihilifisersn finedadnglnesusuns ssnineiuil 14-31 nanau 2558 lng
LUNANYBINIIANNSTABATSINUSSIURUSY RN N A ansuasAaUs Tudnssanisiinasy
Interactive Art Mld3nenmslanadioulunisiiaus dvinemslaniaiiouanunsaasislanty
Tnaifianifuezlsflamuiionnuuy dadunisiwasidunisseninemuiluwazainud uase
(bit.studio, 2015)
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9. wuIARTINREB1IA

a aa al'

ThilwearsadusasuledeRalsNonsuaseassAvuLITULAUA18ARITIYN 20 39
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I3 a A = = =1 PR & aa o
Huanudadshiinsonlemsegnaiedusamalulad liinesfuiidiaeisn aeufinmes

s = a v v s

ns1fin Suwnesiine1sn uazdwmasuaafinesn lavywiuliiAnnisdujduius

[

(Interaction) senineEvuiuAalying (Graham & Cook, 2010)

a s

NuAaUzUsEANTImea15m (New Media Art) H51N7A9IU19INNRAIUINITNIATY

a YA

waluladuarAauiLmes ImsmmLGUErm’lmmmﬁaﬂmmmimlé‘lﬁﬁﬁﬁmmmﬁaﬁLﬁam%m

AV

Christaine Paul siumsneiadineo1snues Whitney Museum Lo New York na1131 “i1a
N oa 4y Y& o 9y a = a a v I3 P -
figensn” dniduAnldesuisisnufalsiiiunszuiuns Wununlidomieiinaing taz
AN13UAAINARUY real-time sy uN1TTUSAURUT eI unudu vy In1ssusuied
Ufduiussiunatsau danudunisuans dnrsildsundamseinisusulasula diu
Beryle Graham Wag Sarah Cook 1 Useiusnisda Rethinking Curating laid1ina11d “ia
a § 1 & a 6 vy aa g a ¢ Aa Y] | | )
fpgensn” Ilunufaveilddonasmalulad Bldnnselind Nlandnvurvedidlaogrmils
WsoTMUAYeY N1SHUAANITUS n1steules uazni1sAIwIa (Paul, 2008)
a a aa s a A o I a a 2 A & a ada
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10. msfiufduiusiunufadzialngaisa
U duiius v3e Interaction MIUAINUNUTBYBINAUIUNTU Cambridge Essential
English Dictionary Wliamummaeianliin fenisdeaisuasnistineuseninswesnnnitaes
A Favestuanaiunuduiotng (Mcintosh, 2011) amAdfnANuina1? audiulddnis
fufduiuslunsfurnenuAasduiiuadiug moudlunudalsduildlddfideese
Ufdunusvesruiunudalvdngninaliiissnisussadumeaieniiaiiianisianay
vemsfeunuAaUziu 4 mamnudn Swisniafifversafitiunisadufautuss
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nsngyuuiiifgoinausadujduiusnisnenmiuaalingdu g il
Tdalunisfuramanuunudu msizuennguaeildsiniunufaUsudiuensaud
Juduniaveanufalzdne Jwnsanauinsnssuriousehunssumlunguuduiieay

aviseRdunan1salvesuAalzviiy

10.1 szgziaanlunsvanufas

syozgnalunsseudalsdedudadondvlunisinnruaulvesvuded ey
nanutuiiduudeniiagldinalunsiuriunugeunefesedudninavomanuiutude
fun 91na3delag Jeffrey Smith Lisa Smith wag Pablo Tinio AeafuUszaEIa g YNY
nasufaUy wudiaisegiunesnarfifraldlunisntunuAalsnisiueg i 17.0 Juni

(Smith, Smith, & Tinio) Fsa1adumsiznisiiufduiusseninduuiuiunuifianudiined

a

Ql' =l 1 = Q’lu ¥ 1 = a o } 4 U a v
AiNNsuauNgIeg1ien wanainil Aaron Kuehnemann lananifiaauideNaaienuauide
199U 1AgyinN1dTIIngRANITURYUINA LAY TS de Young Tutuasdaduiud
AN Y oA | ) = v a a o & | a a
T\ g ouvueezdn Jyunilsauagldanadslunisnnufavsnifuedf 13 i waz
wasInNeeninINAinsisaIwnuynaullannsaandinufalrluinsdasilaae ududty
e (Kuehnemann 2017, 155)

Tun1slg3angnasianiad ou LﬁagifwmmaLLammaLLUUﬂ’J@JﬁswLLﬁa%lmﬁu
F9PAUT 19BN VAL AINISnAR A TUA ALY LALeLYINTY BNYTefanaudIaIuITe

% [

panuuulvliufduiusiunissusumgIngimslaniaiion e stufdunusiunanuinl

Avusadldiianlunisurauaniu

10.2 Usznnvasuiladineansnndaneaen1suiiEue

Chris Crawford lag1wunusyinnussnuidilifgensaiduasalsyian lauwn “Data
Intensive” ﬁLﬁu%’@%aLﬁdu mm'wL'%'aw%amﬁﬁ%auaﬁﬁayjaLLﬁ;:Jsz wag “Process Intensive”
fdfunszurunsiiufduiusvess vufunaauszni1en155uTs NaauUsznn “Data
intensive” Taevhlusindumsihiaueiionndaiossn TugduuunsSurudeunsuABEYY

AeafuBNALEAUALAU Tnaeliszeznatlunsiuruiignesnuuulaefaluiasaassanaauy

(% (%
a 0 [

YUUU ) anwagn1sSuralduluu Passive viewing @uUNauUUIZLION “Process Intensive”
a19gneanwuuliuAalsideusyaunisal dnvaenisiuvadunuy Active viewing
namAeysuligvulafidiusiy dnsliney wardudulssaunsaiseninamssuvaunuiag

Junsianises (Crawford, 1987)
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1NNsAaNeaN1TULaUeNS 2 Usenyn daaaudaunne1aiu n1siaenanyuenis
Uauefueg fuANAaINIsveRas1vasIANa Uz auserlder vy Inganaldnis
WUNAUBLUUNALUNAIUALUU Data Intensive wag Process Intensive aligaulasudayad

fansiausnsutIUwazlasuUsTaunisalnssursuunaula

10.3 Ussianvasnuihiiihganinnuszaun1siudunus

Salah Uddin Ahmed lana17lu “Interaction and Interactivity: in the context of
the digital interactive art installation” JaduunanuiidnuAausififsedaluusunves
msfiufduiug uazdenunisiufduiusluniunimneiansiduuiiamusumiednislinoy

AunauAaly (Ahmed, 2018)

interactivity
cre—actor

mind on-line modelization
= ) actor
er
2| action interactive simulation
B | spectator
E - - 3

senses real-time animation

L 0

Al 54 spdunsTUfduiusTeinedurunady
ﬁu’lz Tisseau, Virtual Reality— in virtuo autonomy, 2001, L‘ﬁ’lﬁ%ﬁa 16 funAY 2562,
wWnsleann https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.95.9835&rep=

repl&type=pdf

wnAensTuunszdunsiufauiuslumdaUgifidsensniliineinslanadiou
Lﬁu?{a’[,umsﬁ'lLaualéfgﬂﬁmmﬂ'mﬁﬂuwmm “Virtual Reality | in Virtuo autonomy”
Y99 Jacques Tisseau lnavinnisdnunszaunisiiufduiuseandu 3 seau Ussnause 1.
Real-time animation %3en1madeulmuuulszananaiufl 2. Interactive simulation %38
szuuTIaafilimeui Uy waz 3. On-line modelization W3eszuudianunsalvauiidiu
sulunisadawmanuy dmnsumsivraranuihilineesariiuinginslanaiou fuaazaos
ALIUNID a Virtual Reality head-mounted display Imm‘ﬁwﬂumiﬂﬂLaua%g}ﬂmamu

wudveawingn1siusvesul fuuaiunsaaunsasuuniy 3 donanede 1. Senses ¥30N13



e

[y

U3k uUsTamduda, 2. Action vsensiuAtelanaun1enienn, wag 3. Mind #sen1si

d1UsIWANSINES (Tisseau, 2001)

Virtual Reality Artwork Audience's Role

Viewing / Hearing
VR Artwork
TN

(Sensesr—-{ Spectator

Real-time Animation

Physical Action in
VR Art work

(A{:’[ion)f-. Actar

Interactive Simulation

Altering
VR Art work

Mind }-1 Creator-Actor

Or-line Modelization

awil 55 ynumvesdvalunsiauegUu Ui 9

ﬁm: Tisseau, Virtual Reality— in virtuo autonomy, 2001, Liﬂﬁﬂlﬁa 16 JuAy 2562,
Wdalaann
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.95.9835&rep=rep1&type=
pdf

Jacques Tisseau HkudAAluNITIBUNTEAUNSTUSFURUSluOUAaULAI8INYINT
lanwafiowdu 3 szau Uszneuse 1. nwadeulm 2. szuviiaesdniunisal uag 3. sy
A vy N ] % o a & =
Henansalvgyuddiuslunisasimanu msdiauslusduvunimadoulnily VR Wud
seauUfduiusingansizluvaeNguusurunanuruIslanIiawuvaINAsyedyu sl
a1usavineg e ulauenNTuTINaUAIEUTEa NN ITUIININISHBIIuLAENTLAE uiTe
Juies “ddunanisel” nsuauelugluuy ssuudiassaniunisel ganaiunsaldsianiey
va3nulunIslnauUUN UAIIa0 Hyuaunsaldendulamnnsali et uluyuue

poin1sliegnedaszgudunisiiuanuiiaulalunisiury wenanimnuesuyuuesynaad
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au aviudndruuenanasidudFurunanuudadaiiunumdu “dnuans” Tunanufady

8neie dwsunisinauslugluuuiiaunsabigruddnsnlunisadiiwanuiuioindunis

LY £ v & W

gnIEAULATUNUIMTBEINTUlUg s uage wszsuainsaludunus durau o

=

anunsavinsusuasudsiiusnglunauals feuuenanazilulSurananuudidad
unumdu “cre-actor” w3e“gswasne” Tunanufausiuiy 9 8nde (Tisseau, 2001)
n1stkwAnsEAUN1sURFuRUSTUNITUTUNR UL TR UINAUTITRED1TANTS
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11. nsAnwuazinszinanuilafiteansa

WANIINNTNUNIULBNASWaEN e siUfduiuslunssurauAalzuds (i3eds
Idhmaiinssansaudaustniidvensanldmaluladiludelunistaue efudeyauas
Anszvioonulasdl

11.1 Mouse: Wall of the Great Hall

¥ '
= IS

uAalzidafifeensn Mickey Mouse: Wall of the Great Hall 997 UL
Ynauesuauiiazas Mickey Mouse Tugduuuialeaisnstanisatgnimadeulniuunily
1 i Qy r.:’l’ <) 1 = a « . . .
PUALAYLUUTOUATY Mauduil Judiumilsesiinisanis “Mickey Mouse. Inspiring the
world.” Badunuinssanisiielndunaninisasuseu 90 Juasiazas Mickey Mouse 3@

u,amﬁ Artplay Design Center 1193 Moscow
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Amd 56 Mickey Mouse: Wall of the Great Hall, 2019

;. JIdeduninan

aeluvauansiinssanisguuavgniieddeulumeniisdslduaninainlonsniiens
1% a v ° I3
21YAINAILAT 89818 YUIANTIL 15 LUAT 817 30 LUAT Waggs 8 wuns Unaueidu
nmadeulmiazidss AnsInNNTIUsana eIkl Tudsidonazisuanainnis
Auflnfiazas Mickey Mouse Tutasdl a.a 1930 tivelumienlunineunsueududu auds
Jagtuilinaeuduwndulonau emilpuenisuuszanaesadalus vnisaneuuuiu
1 waziimIAewaaaFuuuntwiuus ieas wevlvnduaaiugvy

FFFelanmunveulnseugal 45 Ui nguRleg1alNef 12 AU 21013

9 Y

e

1% ¥
ayv o a a

dunanudn Ufduiusvesiruiunanuihiifeesauilaunsowtseanliduassussnm

' '
7 v 1% [ o [ d

UsELANUs NI af YU 11ULa138 NS TILar S UsIAN AL ULEUD drudseinniidassay

Y

o w o ada v a

AUNINAULDITaUAUNTIN A& auadAviaY Tuauduildamdunissuridssu (Passive

(%
1

Viewing) Tnefjanannsaiuvunanuldseulasiesvitiu duduuszaunmsainisiioudiiog
TusgAunadafedsiinanddlunsiensisous lnsdadunuifidsesedisjadunmsiaue
fosauuy Data Intensive usfazlsifidssussenoustiauesiunmadeulmuazidosauni
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ynIsmsiauednssansifuuansaduazeendiolsils vhliliiimeuluude
nousuuazaoulrufenauIveINsiaueiIfviml Snviauwsaznlsianeillongniu Vil
Ranludndudesfurunsunnaiu rudiuunisdnainissunlinsuaiuienifinig

Inssensladamseuls

11.2 CLOUD

cLouUD WuiliifiverdnnuulseRunssufasafignasalag Caitlind Brown uag
Wayne Garrett ﬁiﬁ’fﬁ'ﬁ@ﬂﬁmﬁuwaa@lm%au (Incandescent light bulb) 371U 6,000 A2
fatumanlsanyuruiiialusgorde wazthuUszneusniudugunssieuusunnim
93¢ SauansdutiiusemaAenlus Tuau i Light Marina Bay {uuanunsonessuAalsduil
nszezlnadeaziiu CLOUD Wueussidimilotazilaeihuauilofaulufsmeniviesasn
videfruannsndeniiasiululd CLOUD Tnedruasumsunihiulifiefsasiifosasunan
nauviaenlldFeuiignuaiuuanesy vaseildeumanignimndidousuludoutuuin
Hugunsendredeuws msisaneiivesamusiazidudunsdavielavasall unufioy
HJunslavaealuldfou ndunarelunisilial LED ignnquvaenlldfeuiulisni
Fedusfiudgiogls cLOUD Tlagiulassasrsmslinasnlnldoutvaon LED 3nfl nnsd
dusnmesruluriuiuiisuaiiousissansaindulufiuiinaaesialy Ufduiusiu
cLOUD Faifumsatsenienisinusaniusevinaduaiosedslufuvuunuiiioviiay
SwtuliAnusingmsal “fuay” vuilufavesslssiunssuduil

W S F A A Y %,

A b < - AN J
XN £ g’ W v N
:f’ AN %

AWl 57 CLOUD, 2014
fin: indesignlive.sg, i Light Marina Bay 2014, wndiadle 12 flunau 2563, Whddléann

https://www.indesignlive.sg/articles/in-review/i-light-marina-bay-2014



81

TuuAavziiifeensnd fraddwinlunsadinudsuuladunuiafife
019 wazidudumiwessnlaeyiens JadunsvunufalziBegn (Active Participation)
Tnedndunuindiferndlsaiunszuiunisuuy Process Intensive 9nMsdanangy
Ao uuT R8I 45 AL WU Hrurae CLOUD Tdianlunisiudunusiu
nanulneladuegi 186 un

NNTHATILAIATUITN5FUIN CLOUD Hywanunsafidusiuudianduiiiosnis
i lufafleavielemaonly uifruansaaitsrudsuudadlifunanudauyle sils

] Yoo A ] a aa v o
Eﬂsﬁllzaﬂlla']rhﬁ']llLLagUu@mﬂgiﬁL’JaWIUﬂqiﬁ‘Usﬁﬂi

11.3 Soaring Over Moscow: Virtual Tour

mamuﬁaﬂzﬁ’;ﬁLﬁ&lm{mﬁz‘?yuﬁfmgaaqiu Media Center 984 Zaryadye Park N34
Moscow LTun151iaue Moscow UnUUlvainaunawnalulad wanlae “Dynamic
Attractions” (Canada) k&g “KRAFTWERK” (Austria) Wt@usd 2en15a1etduseu 19
FDUAAIHARUULAIUUIAATINEY 13 WS ﬁﬁqmaaﬁﬁmﬁmLﬂu 3 paw mavay 10 Al uiazseu
anansaussagald 30 Au Asmansauduiierilidanfensiedeulm fmsldeviwindaty
azeRN uwaznay Lﬁaﬁﬂﬁﬁwiﬁ%ﬂizaumiﬁﬁﬂé’wfTiJmilﬁﬁumﬁamuﬂﬂLﬁm Moscow
234 ;E'szmzl,ﬁuamuﬁﬁﬁzywmLﬁm Moscow 11918 Gorky Park, the Triumphal
Arch, Krymsky Bridge, the Cathedral of Christ the Saviour, the Bolshoi Theatre,
Lomonosov Moscow State University, g N93 Moscow

wiigyiigualasanuseniduedumenisldssuvtawasiunmsaiuauiigg In1suu
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NuRuidyudmdunumiisssuraRanumihaie Jadulszaunsainsiseuifeglussiu
Y a o oa o 1 = = 1% v a oA ¢ a1 v o D
g19dsddsiinanislunniension; Wnedndunuiddifgerianygadunsitauetoya
WUV Data Intensive d5zeziiaIni1suaus 8 wii

5¥8213a11Un155UBU Soaring Over Moscow: Virtual Tour ¥84{ ¥UNNAULYINAY

Hesngnandniluseunissusuegiven

11.4 The Hermitage VR Tour
The Hermitage VR Tour {JunaausauszninefifisSausiduusem Videofabrika wiie

Unlauenfisiuel Hermitage lugduwuuaiiuasadion aglu WAsAwI Hermitage N33

Moscow 14 Oculus Gear VR lun1stiaue Mikhail Antykov findufadeeslasinisile
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na1d “ildinginislaniaiien (VR) ieaiansiteuiuseimansuuulvg Magaoudau

medsnuaulaleenshifuulidudawas dudiuniwesse iRmans” Jones, 2017)

m‘wﬁ 58 The Hermitage VR Tour, 2019

M fIdedunna nuaizSuy

e wuaiuwiu VR azdun1sisuvias 1 Konstantin Khabensky tnuanswnisaide

Judrawaddiuyana Aldgnuiiduingimsmhniduageuluyaniaising qiddy wugs

9 9

7 9nsnsshal Catherine the Great dnszsnan1saseifionmus Hermitage, NsiUniio g
Asawsniul Ae. 1764, winnasalw@dalngdlut A 1837, myvudhenudalzuiiainneasin
Nazi 1ud a.A. 1941, uaznsysnedenusuauluificiumn The Hermitage Tuilaqldu
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11.6 Roaming through Fantasy Land
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nwilnelneflilonanudsil “Buddha’s Dream of Birds is one of the five dreams prince
Siddhartha had the night before he attained Enlightenment. In this dream, 4 different
kinds and different colors of birds are flying toward him and settling near hist feet.
Upon settling, the birds would turn to white color. Based on this segment of the dream,
prince Siddhartha prophesized that after attaining Enlightenment, many people from
all castes ranging from ruler, priest, merchant, and laborer would come seeking the
pure knowledge. Regardless of their castes, they shall be able to receive the

knowledge equally.”
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dwiudesussgieniwdangy geldudalufianuminglndifssivatuniwlneg
Imaﬁtﬁammﬁ’ﬂﬁ “One day prince Siddhartha seated beneath the tree of knowledge.
He determined not to move from the spot unless he has attained the knowledge to
rid all the sufferings. When his mind was purified by concentration, it is said he acquired
the three knowledges. The first was the knowledge of his past lives and the past lives
of all beings. The second knowledge was the cycle of all living beings. The third
knowledge is the four noble truths about sufferings and how to be freed from them.

He finally achieved Enlightenment and became the Buddha.”
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concept of Enlishtenment perhaps because originally Unalome means the hair growing
between eyebrows of Lord Buddha. You may examine the symbol and try to draw

Unalome by using the controller.”
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Iﬂ&JﬁLﬁjammﬁﬂﬁ% “Five Weeks after Lord Buddha attained Enlishtenment, Mara sent
his three daughters to seduce Lord Buddha by presenting him as naked beautiful ladies
of various ages, but to no avail. Lord Buddha was able to see the truth beyond the
temptations. This crown of Lust depicts how Lord Buddha sees the danger of one

being attached to such temptations.”
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Tnefilopnnusad “The night before enlightenment, prince Siddhartha had five dreams
foreshadowing him as lord Buddha. He dreamt that this might earth was his great
bedstead; the Himalaya, king of mountains, was his pillow; his left hand rested on the
eastern sea, his rigsht hand rested on the western sea; his two feet on the southern
sea. He dreamt that from his navel arose a kind of plant and continued growing until
it touched the clouds. White worms with black heads crawled on his legs up to his
knees, covering them. He dreamt that he climbed up a huge mountain of dung without

being soiled. He dreamt that Four birds of different colors came from the four

directions, flew toward him and turned all white.”
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Tnefhilonusad “Prince Siddhartha’s five dreams are premonitions of him becoming
Lord Buddha. In his dream of sleeping atop the land means that as the enlighten one.
his teachings would spread far and wide across continent. the dream of a plant growing
from his naval means his teachings would also reach denizens of heaven. His dream

of worms crawling up his feet means householders would go seeking refuge in the

Buddha. His dream of walking atop a mountain of dung without being soiled means
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as the Buddha he would receive gifts without becoming attached to such donations.
and in his last dream of birds flying to him and all turn white means the four castes;
noble, priest, businessman, and poor would equally receive his teachings. In this New
Media Art, you are placed right in the middle of the 5 dreams. You may choose to

investigate each dream independently by walking closer to that particular dream.”
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Tneflid oaaruded “This new media art portrays prince Siddhartha’s dream of Four
birds of different colors which turn white upon coming close to his proximity. The
birds in this installation art are represented as animated illuminating streams of
different colors. you may interact with the artwork by simply positioning your hands
on the illuminating stream then press index finger on the controller button to change
the stream color to white. Try turning all the streams to white color just like how the

lord Buddha dreamt.”
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Tnefiilenanuseil “Prince Siddhartha seated beneath the tree of awakening near the
village of Uruvela. He became deeply absorbed in meditation, and reflected on his

experience of life, determined to penetrate its truth. He finally achieved Enlightenment

and became the Buddha at the age of 35.”
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Tnodiil snauded “As prince Siddhartha seated beneath the tree of knowledge. He
determined not to move from the spot unless he has attained the knowledge to rid
all the sufferings. When his mind was purified by concentration, it is said he acquired
the three knowledges. The first was the knowledge of his past lives and the past lives
of all beings. The second knowledge was the cycle of all living beings. The third
knowledge is the four noble truths about sufferings and how to be freed from them.
He finally achieved Enlishtenment and became the Buddha. In this artwork. you may

walk around and observe the room of enlishtenment. Bear witness to this great event

unfolding before your very own eyes.”
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Tnofiid onr1udsd “Unalome is the symbol often used to represent the concept of
Enlishtenment perhaps because originally Unalome means the hair growing between
eyebrows of Lord Buddha. The symbol can be drawn with a single continuous stroke.

However, one must study the symbol seeing where the twists and turns within the
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form are. It takes practice to get the shape right. Just like the concept of Enlightenment
of which it represents, one may attain enlightenment within a single lifetime yet one
must have determined for attaining Enlishtenment in the past lives. Now, let’s examine
the symbol closely. When ready, use the controller to draw Unalome. See how many

times it takes for you to get it right.”
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lagdiil oA21uA9T “During the fifth week after lord buddha attained enlightenment.
while meditating, three most charming women came to disturb his meditation. They
tried to tempt the Buddha by dancing seductively in nude. their efforts were in vain.

And soon they grew tired and left the Buddha alone.”
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1. UUsEYNIVINTIZAVUIUNYIA IEEE VR 2019

VR Animation: The New Transformation of Storytelling

Gomesh Karnchanapayap”

Rangsit University

ABSTRACT

Since the dawn of time, humans have innate desire to tell story.
As a species, we have been telling stories for thousands of years,
sharing them visually and orally. From cave paintings to verses and
thymes, we have been trying to hamness the art of storytelling
through man-made inventions. We invented languages to better tell
our tales and icate, we invented pi to illustrate our
stories, and we even invented animation as a platform to story tell
through motions and movements. One may state that while we
write, draw, paint, or animate, we are in fact projecting them out of
our minds. With the advent of making a story through Virtual
Animation, we are not only projecting out story visually but also
projecting one's own immersive experience which can be shared by
others. This paper contains preliminary results of my research in
Virtual Reality storytelling. The primary Virtual Reality tool used
in this experiment is Oculus Quill.

Keywords: Storytelling, Virtual Animation, Immersive
Experience.

Index Terms: KI1.3.7: [ Three-Dimensional Graphi cs and Realism]:
Computing Methodologies—Computer Graphics; J.5: [Arts and
Humanities]: Computer Applications

1 INTRODUCTION

Storytelling has been a part of human even before the time of
recorded written history. Evidences show that there are more than
300 caves from around the world that contain art from prehistoric
times. The oldest known cave painting shows a depiction of a bull.
(C. Zimmer, 2018) It was discovered in the Lubang Jeriji Saléh
cave which's scientifically proven to be dated as over 40,000 years.
The cave panting is the physical proof of how storytelling is an
innate yearning for us humans even in the prehistoric era. Ashley
Strickland reported in a CNN's article about the cave painting as
“There are three phases identified within the cave's paintings. The
first contains the bull and ochre hand stencils. The second contains
more stencils in a mulberry color along with depictions of humans.
The third phase depicts humans, boats and geometric designs.” (A.
Strickland, 2018)

It's no doubt that technology at the limit how human could story
tell. Let us fast forward approximately 40,000 years, by now we’ve
invented many formats and platforms of storytelling. Such include
but not limited to spoken language, written language, oil paint,
acrylic paint, sculpture, mixed media and computer animation.
Storytelling now has many vessels and venues. Each and every
technology invented not only breeds anew form of storytelling but
also liberates us as more proficient storytellers albeit we can now
choose appropriate medium to tell our tales.

Virtual Reality animation is yet another vessel for storytelling.
However, the way VR author(s) creates a story to be shared and the

*gomesh.ka@rsu.ac.th
* chaetnalao@hotmail.com

Dr. Athithep Chaetnalaof
Silpakorn University

audience to perceived in Virtual Realityleap us forward in terms of
man hine interaction. In other medi the audi may be
confined to only interpreting what lies in front of him/her. The line
between the audience and the story is quite clear and separate the
two apart. For example, readers of a comic book may visually
perceive the comic panels, he may be mentally engaged to the story
yet he remains detached from the comic book. The audience will
remain static throughout the entire session. This also applies to
other forms of storytelling formats such as paintings, films, or even
common computer games. In most cases, such platforms would
require partial interactions such as reading, visual auditory
interpretation, yet they lack the key ingredient—human touch.

2 THEORY

According to Robert Scoble, Virtual Reality will become the new
norm in the future. Virtual Reality breakthrough will bring about
the new era digital as we know it. (R Scoble. and S. Isracl., 2016)
As a matter of fact, Virtual Reality, can transport the audience to
another realm for it allows the audience to utilize his/her entire
body. The audience can now not only watch the story unfolded
before him/her, butalso able to experience such event first-handed.
In this sense, the storytelling becomes physical again. The audience
can now rely on his visual, auditory, language, and his very own
body to experience a story.

2.1 Storytelling as an immersive experience

According to Gregory Cajete, archacologists argue that the
Australian aboriginal people painted symbols from stories on cave
walls as a means of helping the storyteller remember the story.
Enactment of stories was then performed in conjunction with the
rock arts along with a combination of spoken words, music, dance.
The purpose of such enactment is to “simulate” and create an
immersive storytelling that moves audience. (G. Cajete, D. Eder
and R. Holyan, 2010)

Virtual Reality as a vessel has the power just that, it can combine
all afor ioned el ts in an audi exclusive manner by
using HMD or Head Mounted Display. In VR storytelling, the
audience may feel physically immersed and mentally be a part of
the story he/she’s experiencing.

2.2 Neil Fleming's VARK model

Neil Fleming proposed that as humans we may have different
forte and response when it comes to learning and perceiving. His
model of learning, VARK, attempts to explain 4 modes of human
learning operations; Visual, Auditory, Read/Write, and Kinesthetic.
Each learning type responds best to a different method of teaching.
For example, visual learners will remember information best after
capturing visual information through eyes and visual cues while
auditory learners can recall information best after hearing or
kinesthetic learners will excel once they have participated in a
hands-on activity. (L. Walter., M. Svinicki, and Y. Shi., 2010)

3 DiscussioN

For the purpose of study, mixed method research was used
throughout the course of this preliminary research. The story/event
used in this observation is “a family road trip”. The topic was
prepared in 4 different platforms; Visual — a photo depicts the
automobile interior during the family trip, Auditory — a voice
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This study is a part of a doctoral thesis, “The new paradigm of creaunn & experiencing enlightenment new media
art through virfual reality™. on the viability of Virtual Reality as a sculpti The r her formed a hypothesis
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Through purposive sampling, the study was conducted on 15 second-year sophomore students who at the time of
the experiment were enrolling in the faculty of Fine and Applied Art, Burapha Universily. Theresultsindicate that sculpling
in virtual reality take the least time to achieve when comparing to other methods making virtual reality the ideal platform
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Abstract

This study is a part of a doctoral thesis, “The new
Paradigm  of Creating &  Experiencing
Enlightenment New Media Art through Virtual
Reality”, on the suitability of Virtual Reality as
simulacrum. Virtual Reality, unlike other forms
of graphical formats, allows audience to be fully
immersed in computer generated environments.
By wearing a Virtual Reality head mounted
display, audience is blocked from physical reality
and forced to receive visual and audio
information in an absolute focus state allowing
simulation of his/her presence in another reality.
Through the content fed to virtual reality’s oculi,
audience is possible to wander about in virtual
environments. Aforementioned properties of
Virtual Reality make VR animation a suitable
form of virtual simulacrum enabling immersive
reenactment of experience. A comparative study
of audience experiences over audio visual
animation and virtual reality animation format of
the same content reveals that 1. Virtual Reality
animation allows deeper immersion and 3. Virtual
Reality animation can induce audience presence
in the simulacrum and 3. Virtual Reality
animation encourages audience to naturally try to
interact with virtual elements.

Keywords
Virtual Reality Animation; Simulacrum;
Experience reenactment.

1 Introduction

(Manning, 1977) One of the earliest known
references to the concept of today’s “Virtual
Reality” is from a science fiction series, "The
Man Who Awoke”, written as short stories in
1933 by Laurence Manning. The fiction tells a
story about the time people can live a virtual life
by connecting to a complete sensory replicating
machine. Although today we may not be using
Virtual Reality to that extent, the technology has

Atithep Chaetnalao
Faculty of Decorative Arts,
Silpakorn University / Lam Phaya, Mueang
Nakhon Pathom District,
Nakhon Pathom, Thailand 73000

chaetnalao@hotmail.com

been advancing at a rapid rate. (Harris, 2019)
The Virtual Reality technology has been around
since 1960s. However, the technology was not
widely adopted for it was very industry specific
and prohibitively expensive. At that time Virtual
Reality HMDs were manufactured mostly for
scientific, medical or military training purposes.
A single VR head set could cost nearly
US$10,000 and required a multimillion-dollar
workstation to power it. Many companies have
tried and failed in bringing VR technology to the
mass. The success of a groundbreaking VR
HMD Kickstarter campaign, Oculus Rift in 2012
changed the VR landscape forever. At launch the
Oculus Rift was priced at US$599, a reachable
price point for prosumers. Oculus’s acquisition
by FaceBook has helped accelerate the research
and development of VR Head Mounted Display
for consumer market. Since then HTC, Sony,
Microsoft and many companies joined the trend,
making Virtual Reality truly affordable to the
mass.

While the majority of the software titles
available in Virtual Reality platform are games,
there are some titles developed as creative tools.
These tools enable users to create virtual reality
contents. Oculus Quill, in particular, is a VR
software that allows users to create Virtual
Reality paintings and animations.

This paper intends to provide preliminary test
results of how effective a Virtual Reality
animation can be as a tool for experience
reenactment in comparison to a regular
animation of the same subject. In the next
section, theories and basic definitions and
terminology for this study are given. Then an
overview of how the study’s conducted. This is
followed up by the results from qualitative
research methodology on 40 volunteers. The
final section pertains to discussing the result
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