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Abstract

In the near future, the use of Electrical Vehicles (EV) will replace the fuel-driven traditional
automotives. For the automotive industry, this will be a big change in terms of reskilling and
upskilling of the employees. The most efficient training is to learn from the real environment.
However, this kind of learning needs high cost and it is time consuming. In this work, we aimed
to help the automotive industry to train its employees as many as possible with the lowest cost.
Therefore, the Virtual Reality Technology (VR) takes place.

We demonstrated that the use of Virtual Reality helps the automotive industry to train its
employees efficiently. The system can reduce the training time and it costs less than using the
real environment. The quality of training is high and effective for the real use in the training phase
for the industry. By using our VR system, a trainee does not have to worry about damaging work
or travel to a training center. The whole training can be done at home or anyplace that is

equipped with VR equipment and high performance PC.
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Usgansnnlunsvhau Testarenmshauiifivaluladidunufeitodunsudnuazduiunms dsns
WaUsemanugnseaniussnalne 4.0 wazlasinsseilosuniasugianiangTueen (Eastemn
Economic Corridor: EEC) 1 (EEC, 2020) %’guwaléfﬁmumLﬂ’mmaiuﬂﬁiﬁmmqmammsmaaﬂLﬁu 10
neNanamng sy wisdunguanannssuiiu 5 nqu (First S-Curve) uagngquanamnssulva 5 ngu (New
s-Curve) Ingngugnamnssudiviadneglunguanamnssulusifiasfutiedvdwylunisairsuinnssa
mamaluladifionsiamasugauasdinuvessema saludanisivasusuuuunsdiiiunisms
53719 (Business Model Transformation) 91nlaneundenglaniasia iileruivaiovesesdnsuaznion
fusenaisuudasesdinulanluiliatu feszernaesnisdsuisvesmealuladaniugiutiudy
a4 fetu nswaunideauiifaussouggslunyaiuiendudeifanudnbuodredalunind
UszAnSamuazndnlaunisatiunimieginavesnaenavnssy (Thienkaew et al., 2019)

nilalumalulagnnidrundunuimdrdglunisarenenauiuasyszaunisalfioni sy

(%
=

walulaganuasaatiou (Virtual Reality) (Wikipedia, 2020d) %ﬂimaﬁugmuﬁa walulagdazidunis

v

91899ENNHINFRUITY Iaeldnuanuisau fauiusivdaindiaestuantuls dawaldldanulasy

Us2aun1saiasaannnIsitanumalulad mnuasualoull 990U 98B8anTLULIANYRINSISYUS AN
Y
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fléarudusensunn (Pantelidis, 2010) (Kamifiska et al, 2019) dsludlagduiinisuszyndldsy

wialwlaglluszuunsfinviludilng wasliuduninisuszandldlunegaamngsy deiu wiewdu

v £ @& o

mavageukaziiun1symdligungnanngsy 4.0 989U AurEIdeTninlasansiiiefinynide

puduldle dof daids waziauedeuuziilunmsussyndldinaluladiluningnaminssuee9a3es

1.2 Inguszea

1)  eeankuUkaziauITsuUNSHNUfURaloudssdmsun1stinUfuinisuseneusosus
Tl
2) WefnwuaginseivssdninmessssutinUfuReiiousssluddnuimans

3) eAnwuagiiaszinisuduiusvesldnuiussuulnu JuRaiouass
1.3 \p309danlgnswmun
1.3.1gUnsalduansauas (Hardware)

SnuaizuazdnUszneuneiumesTnugi

1) n31#n (Graphic) : NVIDIA GTX 970 / AMD 290 equivalent or greater

2)  ndwUszurana (Processer) : Intel i5-4590 equivalent or greater #39fN7

3)  %UwALET (Memory) : RAM 4 GB %#3au1nnin

4)  nskanINaIfAte (Output) : HDMI 1.4, DisplayPort 1.2 wisalninii

5) 3R USB (Port USB) : 1x USB 2.0 %39fN

6) suuUfUANTs (Operator System) : Windows 7 SP1 %i3alusini
guUnsaldussALEu 9

1)  HTC Vive

2)  Monitor
1.3.2 NSl lun1swaun (Software)

1) Autodesk MAYA 2018
2) Unreal Engine 4

3) Steam VR
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4) Adobe XD
1.4 UABUNITATUINU

1.4.1 2719 UNITANLHUIIY

1) MauaunIseiuutasAnwanudulule

2) AnwwazTiusadeyaiieaiunwnldluns@eulusinsunaziesasilenly
1.4.2 @nwranudulula

1) veaeamsinuLagNsianslayavesgunsal

2) AATINANUABINITVRIR ITTULAZAINADINITVDITEUY
1.4.3 JATILHLAZDDNLUU

1) msoenuuuiiomniaous

2) thing (Object) dusine 4 Usenouidndeiy mudomninFous
3) m3eenuuudile Msldnulusunsy

1) Jeuloulvmmvhanuvesusunsuluwsagaimunisie

5) eenkuvingnednulusunsuiniinwe (Object)
1.4.4WAUNSEUY

1) aseingmnediulusunsunismeass melusunsy MAYA

2) Weulusunsuluunazaiuuein1sieusie Unreal Engine 4

1.4.5nagauwuuINaaasTulTuily

1.5 Uszlavunaininazlasu

1) lalusunsuilnufuinisusznevsasudiviiaiiouass
2) HiEeulalnUfuRuuRnsusEneusaeudlniaiiowsss
3) winlenmalidissukazupraillamnsadifnissen; nsuseneusasudlnialousss

4) JWuduUUIINISHRIUINTUTENaUTnsud i taliouasa
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a a o v
2 ‘I/IQU{]LLaZIﬂ'Nﬂ'ﬁVILﬂEﬂ‘UaQ
2.1 ngufitieatas
2.1.1  nguinseul

LY

n19seus nuneds nMsleungAnssy Fadunaliesnnanuszaunisalinusdufduiusiv

Aawindeu M3eNMSHNRTINNINITAIUUSINUANNIVOELTEU (ANENT Wiunes, 2020) vuniddgy

vaemshfetistnseuusarauliianiseu; wielianuiwasinuenuivangnslannell asiivinida
Usensadluviaasey weastelvitnSsulisunginssumuinguszasdvasusiazunis eu dndsdnenla

<] a v QAI % a 1% g.)/ v 6 6 ¥ Y (% Qll ¥ (3 d" a
WeeINTITNgITUNSISEUIvewsdRIuaruyed uazldrununannsnlduszend iiensiteuslu

= ¥ a a Yal a 1 o 1 = a A

anufnwla uveansiseusivatenguiudzvethuinariies 3 ngud fe

1. ngufnsiseuinginssuilon

Y

ANUARTUF VYDA B NTiTEUINgAnTsUTeY

1. weAnssunnegrintulagnisiseuuaraunsassdunale

2. wyinssuusazaiiadunasmvesnsseuiidudass vawetng

3. WSLE3H (Reinforcement) FevinlingAnssuiindula

U a a 1 1 a & ) A
UnIsimentauumginssuvesuywdoandu 2 Ussian fie
1. noAnssuLsaUaulaus (Respondent Behavior) ey weAnssuiindulnedasi
A aa v a & a X 4 o 1% aa a a o &
dledidusmgfinssunauauaiasinlu Feanunsavsdunals nqufesuienssuiunsiseuiussanil
Ao NguNsiseusn1INeReuluiuuaa1adn (Classical Conditioning Theory)

2. ngRnssularousud (Operant Behavior) LungfAnssuiiyanansedn iuaningfinssy
navaueIReny WngUs1AIINdnfuiuey wasngRnssulliinadediuinden diunguinisiseuiniy
85u1e Operant Behavior 138191 M ¥fn1358u3N1519WeuluwuUN13N 5291 (Operant Conditioning
Theory) Fanguf]iiiuindesnisli Operant Behavior Atagnaanly

Aag1ang el lungungAnssuilen

1. nunsseuinisaleuluwuuaaiadn (Classical Conditioning Theory) %58 kU
A gAununisiSeusanvaziine 931U wnaew (van Pavlov, 1849-1936) tna3sing1viiageinil
Fodeaun winaenaulafinwifsidussuudaseinis laglavinnis-vaassdugta s3nineiivinnis

[ <@ 4 1 A 5 CY g Ao v Yo = 1
nAaed Wivaendunaiulsingnisaivitedisdie Tuuiestgrananalvalaeidslulasuaimsiiieoua
Wiu gneaassiiaedugliemsiiudiunluiesiu adviuianelvauds 91nUsingnisalfangaiga

Uszne T maen@nguuuunisveassievaimaliledn insgeslsgrviaiaelvans q ndedilasu
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9115 quaaWL'%'mmsmaaﬂmameiaufwmasuaﬂqﬁéuLLazﬁaaw%’uﬁwawimaaaﬂdmmLLf"T'Jé’m%’Uﬁfm
Uhinathans andunivlaeniiumvasedaseufiasliemsunativasdosdunssisiou @Funsei
wdaialiuszanas 25 - 50 3unfl) wdmudaenms (uaile) vineehatleg 7-8 Su andulvianizudides
nszis givfnouaussfethaglnaumngnsalisuiiBenimainssugiugnadeulaniadonigds
AnmsFeuimsnatouluuuunanadn

nvdnmstsiuasnsnasundnninFeuivesao il

mynsteulvuunanada = Auinadouly + duidldlinateuly = meFeus

2. nuimaiouduvumsnaieulvuuuleieausuyi (Operant Conditioning Theory) gui
miL%uifLLUUﬂﬁ’mﬁaulmLLUUI@LU@LLWVT (Operant Conditioning Theory) %38 wqwaﬂ’mmﬁ"aulm
wuUNsNIein Fall afuiued (BF. Skinnen Wudmemguiafuueslimansinisnadeulawuuloe

wsunfunysazunluieameass aunseidldnanniseng q undusumnanisfineinisieuivesuyuda

[
adqay 2

AulueiuuIAndl Nsleudiintuneldteulutaraniswindouunzay N 1eng i ineanisw
a a v a Y Y] a ¢ I3 a ¢
ISoedwIndey Awtuayuuaznisadine lnewmuiannguves nivaew wavsesulad lasaiuues
mEmfwvqaﬂiimmwwéﬁ]quaﬂiimﬁﬂizﬁﬁﬁaﬁqLL’mé’amammm Wgaﬂiimmwwé%magj
o & v a = a S & a . .
faaald 3JUADINNITESULTT FIN1TLESULSINTNINTTLESULTINI9UIN (Positive Reinforcement) wag
N19LE3ULIINIIAU (Negative Reinforcement) N13LA3ULIY Nu889 NavoInginssula 9 Nvinlu
a H v 2 X a P P v a ¢ a X
WOANTTUUUIULDITU NIFLETULTINIUIN nueds daninnisainigelingAnssuletUausuiinulu
v A &, P a & a ¢ ° v a
auaunuasulule dunisiatuusmnsauilunisivasuudasaninnisalonaagyinlingfinssule
¢ a X v a & a v o w & P a v aa a
Wausuiiiadulalunisaunisasunsstiu afuuesinudAgidueg1eds Inglanenisnisiasuuss
pandu 2 35 Ao

(%
a

1. n13ln3@duuswNAse (Continuous Reinforcement) tunslinisiaSunssnassgiseu
a Ql'd 6 Ql' o %
WaRINgANTTUNNIUsTAIRRNTIAMUALS
2. N5nsasunsadumsIAs (Partial Reinforcement) tun1slin1siasuuns uduasins
Inglallinnassigiseunanamginssuniialsyasd lnauennisasuwsadunsinga lansil
2.1 WS UBTIAUTATIAIUNLULDUY
2.2 VESULSIMNUIR AR Uk UueU
2.3 LASUBIINNUTIIA LU

2.4 @3S INTa Ny

ALINYINTENTHUNA UWINGIRIYTN



nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih 6

N19LE3ULIIABZISINARDNITLARINGANTTUNANAU UAZNUIN NITLETULIIN USRI
wduauaginadlusungAnssufiislsvasdaziintuludnsgeann wasiintusdeludndunaiuiu
ndanAkilasunIsLauLss

a 14 a

2. npufnisiseuzunsdayeyniley
Tunsiseuifisewazdeatudnseyin (active) wazad1aniug Anudieiiugiuves Constructivism
f5INFIUNIAIA 2 Uras ABIINNQUARMUINITVDINDNIA wazInenan nawd Constructivism F9uUs

sandu 2 ngud Ao

D

o a

1. Cognitive Constructivism v1883 naufn1ss3euinmslaidey N51ngIUN1INNG S

L/ A

v
[ Y Y Y v 6

Wawinsvesiionasd noufitehdisewdulnseyi (active) wanidudasanuivululaes Ufduius

Y
=

nsdanudunumlunmsnelifnanuldaunanimmstgyantu Dumeidiseu Ysuanudilamuibe

et

Widhiudeyadnansivi aunsedia iinanuaunanannsdygn vseiinanusivadi

' o [
aa A ! 4

. .. I a a o ad S = =
2. Social Constructivism L‘U‘L!‘Vlqwawuwugﬂummﬂwqwgwwmmﬂm’m@waﬂ YINDITMNEIYU

Y

v vy A av o ¢ o o v oA Ay oA ] a =
aeauiagmsivduiusnedenuiudou ({luaveiiow) luvueiseulidwsuluianssunie
a1 Tuanmizdenu (Social Context) Fudusuusfidrfguazuinlild Ujduiusnednuvilidiseu
a3ng

a dy a a 2/ a a
ANUARTUZIUYBINg BN siSeuinnE Uy ey
1. fiiuadieenudnlaludsiiisouinenuies
2. M3Seuiadivuiuanuiifusaranudilandeglulagiu
S av o 6 [ S °o w ! a ¥/
3. Mmsiufduiusmedenuiianudifnydonisiseus
4. M13¥nFInaey AanssuAAaIgadeiuTIngTe i lvisewian1siseusegnad
AUV

3. nufnsteuiniderudams ey
N3 8usN19dIANLTannsUyaa (Social Cognitive Learning Theory) 1lunguives

Man3191380URsT wiwminedeauaulesa (Stanford) Usswmeansgaiusni Uugsnianuednnig

L% I3

a o 6 1 & a o = = = sl a o
LiﬁuzsﬂaﬂwuﬂﬁajuﬂqﬂLUUﬂ'ﬁLﬁEJuiI@?Jﬂ'ﬁaﬂLﬂm‘lﬂi@ﬂqsLﬁﬁJULL‘U‘U LLaSLu@QQWﬂNHHUNUQﬁQJWUﬁ

| v

(interact) fudawinaeuiiegseu q fragiauatuniesuleinnisseusinnnnuiduiussenineiisey

a [y [y

wazdwndeuludiay Fangiseulavdanindeuldninadeiuiayiu

a

ANUARTUFIUVDING BN1TI 38U TP Tn VT Uy

9
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Ly

1. Jugan lelianuddigyueanisy fduiusvesisounazdsunnden wasfionnnisiseuifiluna

Y
Yo fduriusseninafiSeunarduindon Inegiseunazdainaouidnsnaseiunasiu Tugslaied

v 6 o

MuARaTIRDIN1TaY Seuduardwindouduannnuesmginssuuazlioduienisufduiug Al

pE¢—>P>E

= * HelnY)
B= vqonnnlu'\ahmuuaonqnnn

- 2= ) 3 = -
P= qnnunnmmmvmgcuu wu n‘nmanunnglhu w1
E=s ‘num-m

Ql' = a o Iy a a
AN 1 Vli]‘lﬂg;]ﬂ'ﬁLiEJUEVlNﬁ\‘]mJL“liﬂ‘i/\!‘l/lﬁf]iyliyl’]

Ly

2. Jugs lalianuunneieven1siseus (Leaming) wagn1snsevin (Performance) 3107974

Y
[

uwaneatdfn nsrauenvziseueslvaweguslingeyi Jugsileaiuin weRnssuvesywd
a199zuvteanliiu 3 Ussiam
2.1 woAnssuauewmoulAnaInMsBous fRauanioan vise nszvhaiiaue
2.2 woAnssuiiFoudusliineuanseanvidensevi
2.3 woAnssuililesuanisanmenisnszyin insglineFouiata 9
3. tugs bideimginssuiiintursasiiogiaue
2.1.2  sawdsnului (Electric Car)
sasudfituadoudisuomaslain GAfAe, 2020.0002) (Nissan, 2020.0002) Taeldnaseu
Iwihdafveglununmedviegunsaiifundanulwihuuudu g uagsedervesuainasluiniliuseda
Ieviuiilisandaauliihfisnsussidouuasngy Ussnmvessasudlninannsautseusudlii
sandu 4 Uszav fe

1 1Y

1. eusualnflauda (Hybrid Electric Vehicle, HEVs) Ussﬂa‘ué’wm%wuﬁgnamﬂumu

Y

o w

o 44' v gy L a a s ° ] Y} A a o o
ﬂ']aQGLUﬂ'ﬁGU‘ULﬂaauﬂ/iaﬂ GZIQIGULGU@LV\I@QWU??QIUEJ']UEJUWLLa%Vl'N']‘NTJ@JﬂUN@LW@{LWWWLW@LWNﬂWaQGUaQ
v A A o q v A = a a X oo~ 2 = & a o ' s a o w
EJ’]u&Ju@ﬂWLﬂaaum 'V]'{L'Vil,ﬂia\?ﬂumﬂﬂﬁgﬂﬂﬁﬂ']WQQGUu WANUAUUADUIDNEINNINEULUAUNE N8
A a = ¢ °o 8 Yo ] % ! caa A ¢
'1/]Na(ﬂﬂqﬂLﬂi@ﬂﬁumLLaguaLm@ﬂWﬂ’] ‘1/]']1‘1)]@9’15'“,3\‘17]@\1EJ']UEJUG]%Qﬂ'J']Eﬂ‘NEJumVlNLﬂi aﬂﬂu@]@]ﬂq‘UsUu']ﬂ

e s2usdanunsatndanunaiwmasns e lultussloviidswdundsnulndnduluiusniees
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= <
WAIDIWUA |

AT 2 Hybrid EV

2. grusudlafinlausauandu (Plugin Hybrid Electric Vehicle, PHEVS) usugudlniing
Wamsienaneueudtndilauia lnsanunsauseandsnulninlaainuvasnieuen (Plug-in) vilvienu
sufEnsaldng Iy wieufuan 2 unas Ssanunsadslussesmaas AMUE LT U ENE 1 Lan
Trlilagnss erugudlniin wuu PHEV finnseanuiuueg 2 Useiam leun wuu Extended range EV (EREV)
Wazhuy Blended PHEV Iag wuu EREV azitiun1syinaulasldndsauluidndundnnou wawuy

Blended PHEV fin15vinaupaunaIuseninamnIassudwazinin aadu snuguatndihuy EREV @1u150

Famendsnulniiegnafeiuinninwuu Blended PHEV

A0 awus

v
A9UIUU

A9l 3 Plug-in Hybrid EV

3. grusudlnfuunnes (Battery Electric Vehicle, BEVs) iusugudlihfidianzuewmes

Il dudumddieueudindoun wagldndsulniineglununmedivinuu lufiinieseud dulueu
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o
LYK

gUus FIUTEEEN19N1TIYDIEUEUATITUBLTUNITEONLUUTLIALAZYTAYBIUUALADT SIUVAL TN
us3nn egnlshntudagiuuisnsasudladinisndnuazdmureeueudlinunnesdu luuszma

Wauwas wu guu glsy way ansgewsni Wudu vliwelulagsasudliihuuneesinnudulule

1N

UUALADT R

-
/

3.Battery EVs

Ragerorscive Braking

0
«
H 4N

T

ar— i
G

feawin

HWUALADI

mwﬁ 4 Battery EV

4. grusudlniwagidowmds (Fuel Cell Electric Vehicle, FCEVs) Wugnusudlniifidivad

[
a

Wolnas (Fuel cell) Miamnsandanasnulnilalaenss sasudluiwadiondididonnalss Usznis

v A

ad o & a a ¢ X a a = o o N ]
@ﬂwaqﬁmﬂﬁ‘ﬂﬂ@ Ui%aﬂﬁﬂ’]‘wﬁl]@ﬂLsﬁaamj@l’wa\‘]mﬂqq@ﬂ\i 60% LLazmmﬁmaNﬂumL‘Wﬂz‘mq\imq

=13

o

Aaa ) ¢ & a = ad ao s 1 & o A v a
LLUWLW@?W@J@‘QE{:U{'Q"QUU 3&8”@5‘17\]%'“,%6@LGUE]Lwaqf\]\iLﬂULWﬂIUIaSJWU3UVﬁﬂEJumLGU@rJ']LﬂUF’nG]E]UV]LLW"UiQ

Qv aY o w

Yosndinuazenluswan ogslsnadiidediinlusesnsudnlalasiaunarlasadaiugiu

a

oy HOwWRd
) e

(T

[} H2

A7 5 Fuel Cell EV
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1n838n15v19 uvess asusnaanulndLuy 100% du lladianuasiduanardudounilou

[ Y
v A 1

S8UANITUNTULTBWEY H09AUSENDUNSNIUASTULARBULNEY 4 @iy wavddlutlanaliminnis
Fuedoufuuszansnin lawn

1. wunmed (Battery)

Ly

wdulninfivnsadiun azgniiuliiuunnes Felagduiiuuamesiildlusasudlniinde

9
(%

wuanesalseuleeau Faiundsnulnirlauinuazlvulsnuniuiu

AN 6 Battery pack

2. aunsalwdasnseualniin (Inverter)

9

IS 4

finthfiauauuarwlasnszudlanndsnulninssuansadundsnulninssuaadu wiods

nasusaludiweainas b

NN 7 Inverter

3. UaWasMRA1 (Motor)

Talunnsdswadauitaunannanlasnsewaindrdanslddunandislimiandsnulunistuedou
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mwﬁ 8 Motor

4. szuudennag (Gearbox)
seuudends nisdaumeLaIeslusruudsmdedslinismivnunislondanuy Yegasanisds
Joyasrazenmueiinaeniesildifesuasgafesidialinisudaminuiwazisslninunaand sy

nyuRsulufgunsnldy

ANA 9 Gearbox

2.1.3  syuuialieusswisamaluladanuduaiaaliou (Virtual Reality)
sruuaiiousssisewalulaganudussuaiion (Wikipedia, 2020d) 1umaluladiignadaty
WDT1ADIANINLIAAOUAIY &) YHAINANINLINAOUATY ko nTuTuauin1sTuuiniginalulad

a L4 M ¥ o I = ' 5 Y = v v Y d‘ b 1 6
Aounes lagliladnasaufissniniazidswnnty LLG]EJ\‘I3'3&]@]\‘1158ﬁ'WIﬁllNﬂﬂ’]u@u@'ﬂﬂﬂ'ﬁiﬂ@iﬂﬂim

'
v _a 1

U 1 Qadle g ienissuitsedeunduainmsdudadedne o lulanaiiouasaiasiulag
wialulagrauiiumes wu mndudaing szdesiuitunannunlaveaing wazgaumgivesan {usu
= [ a = & N = A Yy vy
walulagauduasaaiowtu annsausneenanmalulaguseinndy q iedreiulaees
[ 14 J 1 . . A o (% ¥ = [ a N
FAlau AI8n159AT8N19319018 (Physical Immersion) fig dmsunisldmalulagau 1uatuaiiou

Y I

(Virtual Reality %130 VR) gldaz3dndnvinaintaniasauasausanisninuiley (Psychological Presence)
Ineiin1sandennssinieeglussiussuuduialifuguuu (Fully Immersive System) dldeuazsdnsa
MANLANITIRE ANy saluulagan L InRelaiiauas Ao fldnutuazIanmiloueglulanasauly

& a v [ =i Yy X v = & a =
anuduasameglulaniignasrsfumemalulaganuiuasuaiiou
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Al 10 syuuaiiowssa (Virtual Reality)

2.1.4 TUsunsuunen (Autodesk Maya)

TUsunsuanen (Wikipedia, 2020¢) 1Wulusunsuviuetiwdu 3 ﬁa%guqq TaglusinsnyinLetiutu
i fulusunsuzuuuy Open Architecture fla suiamnfinnildas-sassdtuaunsowandu Script s
9 19 saudls 958 API fiseeduiis Maya Embedded Language (MEL), Python wazanwiau 9 loelusunsu
fagseeduaunsniin 3 AnnUseian Ly 3D Visual Effects, Computer Graphics I@ﬂﬁ@m%mmm
A3INAIIUNT WAL LAZITUDDNLUUAIN 9) lé’fﬁﬁﬂéfaﬂwi’mﬁ’aé’wm%aﬁaiumia%ﬂam%au

Animation vaalusunsuiiiyldnunausgldnulussauisunuluauiesesauloaan

AUTODESK’
MAYA"

A7 11 Autodesk MAYA

2.1.5 TUsunsuduiseatoudu (Unreal Engine 4)

lUsunsuduiseatoudu (Unreal Engine, 2020) wauduisiialdainanlony sandwisilgnidey
PUIPEABIUTUATY C, C++, LNUEUIU (Game Engine) Wisuiaiauduasasiionldas19ugiunia
9 YBIsEUUNY Fudiumaiil asgninlulseneudnmigiu wavgnnadeutkAasdINaIN1TAYN9Y
1 U i % 1 a % 4 d' o % d'cz I b % 1%
Sufulsegeldigneldanmuindeuignimunld wazlidunsyuiunislunisaianulvieenin

AYIAILUY
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UNREAL

ENGINE

AW 12 Unreal Engine

2.1.6 Tsunsueanuuu Prototype (Adobe XD)

Adobe Experience Design CC lUsunsuaanuuusisuluu (Prototype) loviaiuled wazilede
Fanugiunguauyinauany UX wag Designs lUsunsueaniuu Adobe XD il aSstuiietineaniuy
2 add & o Y v | ¢ Yo = % N A =¢
Juisnismgaluniseenuuuaianuiuusazkuslulssaumsalgldnsuaiuleduazuonilefaluauds

A5 ARBUMIYLELILAYDNUINUY

Xd

A 13 Adobe XD

2.2 wilfieatas (Related Works)

In the work of O.P. Pinchuk, V.A. Tkachenko, and O. Y. Burov entitled “AR and VR as
Gamification of Cognitive Tasks” (Pinchuk et al., 2019) describes the analysis of the educational
potential of the use of interactive models and videos available through mobile applications. The
experience with the use of VR/AR technologies as a game enhances the emotional involvement
of students and the availability of educational material. The job is to give modern tools of activity
so that they become a means of motivation, allow students to be stimulated to cognitive activity,
and get students ready for life and work in the high-tech Information society.

Virtual reality systems and environments offer solutions for designing new products and
planning for assembly. This concept is described in the work of A.M. Al-Ahmari, M.H. Abidi, A.
Ahmad, and S. Darmoul entitled “Development of a Virtual Manufacturing Assembly Simulation
System” (Al-Ahmari et al., 2016). This work examined different approaches in using virtual reality

for different manufacturing techniques. Particularly, the paper explained the look of a virtual
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manufacturing assembly simulation system (VMASS), which may (1) evaluate assembly
alternatives, (2) plan for assembly operation, and (3) train assembly operators. The evaluation of
assembly decisions and training assembly operations was done by interactive workbench
employed by VMASS. The system presents two different VR applications: (1) manufacturing
systems simulation and (2) training system design and evaluation. The research emphasizes on
bridging the gap between the design and execution of assembly. The resulting comprehensive
system works even with large components.

N. Gavish et al. explained in the work entitled "Evaluating Virtual Reality and Augmented
Reality Training for Industrial Maintenance and Assembly Tasks." (Gavish et al., 2015) in which way
is to evaluate a virtual reality and augmented reality training environment. The industrial
maintenance and assembly (IMA) tasks training have employed virtual reality (VR) and augmented
reality (AR) platforms; however, an assessment for efficiency and effectiveness compared to
traditional training methods is required. The evaluating result advises that AR platforms are
suitable for training IMA tasks. In contrast, the VR platforms still needs more assessment in order
to be evaluated systematically.

Besides founding the utilization of virtual reality within the industry, simulation and video
games are two styles of virtual environments that may be found in education. D.A.l. Becerra et al.
described in the work entitled “Evaluation of a Gamified 3D Virtual Reality System to Enhance
the Understanding of Movement in Physics” (Jofré et al., 2018) a possible approach of VR system
evaluation method, where the virtual environments are autonomous and intercommunicated
worlds that allow users to learn better by making new discoveries. Gamification is the term for
using game design elements in non-game context. It aims at improving user motivation,
participation and productivity. The most advantages of using gamification in education are as
follows; 1) increasing the fun in the classroom as there are freedoms for trial and error without
negative response, 2) differentiating education in step with to the students’ abilities, 3) equipping
with a collection of tasks and subtasks in visualization, and 4) motivating students to prolong their
learning and providing the scholars the pliability to do their own learning.

Another paper made a survey of approaches employed to measure learning presently used
in education. The work of R. Ralph et al. entitled “Metrics for evaluation of educational

experiences: Will virtual reality have impact?” (Ralph et al., 2017) suggested a proposal to possess
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rubrics from combining metrics for presence, immersion, and flow to attain efficacy of a virtual
reality learning experience, as virtual reality becomes a tool to overturn education by allowing
students to be immersed in the learning experience in a manner that no other technology has
before. It is essential to set up relevant metrics to measure the benefits and risks of using virtual
reality in children. The experiment was done under the virtual reality exhibit on the gold rush for
the Royal British Columbia Museum.

In current situation, the usage of virtual reality and augmented reality in the industrial training
and learning is relatively new, although it has been existed years before. Much research was done
implementing different concepts to promote such a new technology in the industrial training
environments. Some are quite successful, while others still need improvements. The effective
evaluation part of such a technology in industrial training is important, in respect of pedagogical
and practical training. Currently, a universal evaluation method still does not exist. An empirical
or heuristic evaluation can be used in order to measure the training efficiency using virtual reality

and augmented reality.
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lgu3a (The Contribution and Prospects of the Technical Development on Implementation of
Electric and Hybrid Vehicles) 91nniiade yalvaivessruninuglufia (New Generation Of Electric
Vehicles) 138ut3839ulag lo511 @63% (Zoran Stevie) Jufadulusunsalnujifnisusznousosus

Iiiaiiouaseneszuu VR (Electrical Vehicle Assembly Training with Virtual Reality)
3.2 msWaLlenIvansHnUun

3.21  AATINUAZDINUUULUUTIADY
msoanuuuiiomnsFeuslulsunsuaudusiuaiiou (Wikipedia, 2020a) utiteanidu
1. msiseus (Learning)
1.1 Maeudidosiu \ferfuosindlusnsus Electrical Vehicle (EV)
2. MUNUHUR (Training)
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2.3 mM3UsznBULUALAES (Battery)
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3.1 naaeuRlda Weussiuanandnlalunisiiniinee (VR Vision Group, 2019)

3.2 AU Activity User
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manadalunisidausasudlilanaglauia (The Contribution and Prospects of the Technical
Development on Implementation of Electric and Hybrid Vehicles) a1n#tisds Qﬂiwmmmumwuz
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1.Enter the training program
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3.4 N139RALUUTTUUAIUANNTSENUURMemAlulagAuR3waloun
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UC04 wngszuu Training

UC06 Ustraududmating

A9 47 gaipalaazunsy (Training)

snimsstnousnuus Wifafouais
wu Virtual Reality
(Exam)

Tsunsuflndgd

UCO7 whdstuu Exam

UC08 wiududwmating

UC09 ssvasouaaignsias

M9 48 gaipalaavunsy (Exam)

ALEINYINTITANTAUNA

UNINYNHYTN



nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih

3.4.2 Use Case Description

AreSulgyalad A N1585U18TIYaLlBYATUABUNTTNIUYBILNUAINYEALAE (Use Case
Diagram) Tudauiidun1suansd1aSusLnunInNITNUTDIMNUANEAAE F8914UNNITBTUNY

$18a2L98ATUABUNNTINNUYBIUHUNNEALAE lagaziin15e5UNI8T18aZIREARN 9 YBIN15TINULAAL

galna fatl

M15797 1 Use Case Description 1ings¥uu Learning

Use Case ID

uCo1

Use Case Name

L‘ﬁ’lﬁizuu Learning

Actor

Al g

Triggering Event

Aldunandy Learning

Brief Description

A lgeuingeinu Learning

Related Use Case

Primary Use Case

Pre-Conditions

Aaniden#idu Learning

Post-Conditions

1Ufisu Learning

Flow of Events

Trainee

System

1. naYy menu 7 controller

3. % pointer lﬂﬁﬁm Learning
3. adnyuauls (Trigger) vos

controller 919971

2. L@PY pointer e menu

4. \ingAnu Learning

Alternate/Exceptional

Flows

ALEINYINTITANTAUNA
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M15719%1 2 Use Case Description ndufiuaiues lva

Use Case ID Uucoz2
Use Case Name G R REIN G
Actor {ﬂ‘i’fﬂ’lu

Triggering Event

Al vigududeylnasagudliin

Brief Description

Al vigududwer Inasagudliiiiiegseasidenvesiud ez nd

Related Use Case

Primary Use Case

Pre-Conditions

G REIN G

Post-Conditions

wanstayaveseyinasagudlnin

Flow of Events

Trainee

System

1. Budlelulnds Fudievlva

2. nYNAULTI9VRY controller

4. Juerlvaasnyugla 360 oeen

3. udweynagnnduiuin

Alternate/Exceptional

Flows

ALEINYINTITANTAUNA
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M157% 3 Use Case Description giflesngazigyn

Use Case ID UCo3

Use Case Name Anlesyaziaun

Actor E:\ﬂ‘i’fﬂ’lu

Triggering Event Aldau vduTudnerinasasudlud

Brief Description Lﬁa;ﬁ%ﬂmw@u%udauazi%dmwm‘lﬂﬁw wuanilayaveteylva
Related Use Case Primary Use Case

Pre-Conditions viduTuderiva

Post-Conditions wanstayaveseylvasagudlni

Flow of Events Trainee System

1. fulolulngs Juduerlnd
2. nYNAULTI9VRY controller
3. Judueglndgnviuiumn

4. uanstoyavesorlvasaaudlniinly
sUkuUIAle

5. Uaaeusuinawad controller

6. InlovigaLau

Alternate/Exceptional | -

Flows
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157 4 Use Case Description 101gs¥uu Training

Use Case ID

uco4d

Use Case Name

Lsi’f’lgj'izuu Training

Actor

Al g

Triggering Event

Aldunandy Training

Brief Description

Eﬁ‘i’fﬂ’lw%’@ﬂ'm Training

Related Use Case

Primary Use Case

Pre-Conditions

Aanden#idy Training

Post-Conditions

TUfisn Training

Flow of Events

Trainee

System

1. AUy menu 71 controller

3. % pointer iﬂﬁﬂm Training
4. adnYuaulel (Trigger) vaq

controller 919971

2. Wend pointer LLae menu

5. \1gfnu Training

Alternate/Exceptional

Flows

ALEINYINTITANTAUNA

UNINYNHYTN
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M1579% 5 Use Case Description ndudiuaiuss lva

Use Case ID Uco5
Use Case Name G R REIN G
Actor {ﬂ%&’lu

Triggering Event

Al vigududeylnasagudliin

Brief Description

Wegldauvguiudiwerlnasogudlili asuanstannuddudialy

Related Use Case

Primary Use Case

Pre-Conditions

G REIN G

Post-Conditions

waRITaANUAPUTA LU

Flow of Events

Trainee

System

1. Buslonlulngs) vuduezlva

2. nYNAULTI9VRY controller

5. nadusnule (Trigger) #i controller

91998

3. udweynagnnduiuin

4. hanaANNUaNaIRUdn kU

6. YaanugniUn

Alternate/Exceptional

Flows

ALEINYINTITANTAUNA
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M15719% 6 Use Case Description Uszneududiueslua

Use Case ID Ucoe6
Use Case Name Usenavduduezlua
Actor E:\ﬂéi’fﬂ’lu

Triggering Event

Al viguudes lnasagudliiunusenauisie i

Brief Description

T ltihgudunnyseneudimeiunuaiau

Related Use Case

Primary Use Case

Pre-Conditions

Y v [y

pHUTUde IausEnauneeny

Post-Conditions

losurudezlnanauysel

Flow of Events

Trainee

System

1. HUTUANUBHBS UTTNOUNAY

= 6 6V
bNYIUDN

3. NPUBUNBSIMBSUIRANUNESUBNT

a £a 1
dlalnainney

5.BuTudNeImes s vaENysally

Anfiusaeus b
6. MBULUMLA DT MURRNUTDIUA LN

9. wBUTUdLBWmsTIESvauyTally

[y

fntusasudbiiluresdmsula

fa v = 6 6V
2. UBLABIAANULNEIUBDN

4. a@5nemesiasaauysel

7. a$uunmeINauy el

8. ATIVADULUALMDITLASUDLADSNAN

agfiusneudluih

HRIELH - QnABa
10. vBunBuLUAREI ALY sallUFR wanalldigen
fusaeudlniluresdmsuld - ladgneiag
LUALABS laiuanalvl
Alternate/Exceptional | -
Flows
ALINYINTENTHUNA UWINGIRIYTN
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157 7 Use Case Description 11gsguy Exam

Use Case ID

ucor

Use Case Name

Lsi’f’lgj'izuu Exam

Actor

Al g

Triggering Event

A ldunandyl Exam

Brief Description

A lFungeiny Exam

Related Use Case

Primary Use Case

Pre-Conditions

ﬂamﬁaﬂﬁ{ju Exam

Post-Conditions

TUAAU Exam

Flow of Events

Trainee

System

1. AUy menu 71 controller

(%
a

3. 3 pointer iﬂﬁﬂm Exam
4. adnYuenulsl (Trigger) vos

controller 919971

2. Wend pointer LLae menu

5. 101gA1u Exam

Alternate/Exceptional

Flows

ALEINYINTITANTAUNA
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M1579% 8 Use Case Description Uszneududiueslva

Use Case ID Ucos
Use Case Name Usenavduduezlua
Actor E:\ﬂéi’fﬂ’lu

Triggering Event

Al viguudes lnasagudliiunusenauisie i

Brief Description

A lEUsEnauTUdIwsng o luasudiu

Related Use Case

Primary Use Case

Pre-Conditions

pHUTUde IausEnauns ey

Post-Conditions

Usgnaududiuinnusoeus i

Flow of Events

Trainee

System

1. HUTUAWUBHBS UTTNaUniY

= 6 6V
bNYIUDN

3. NPUBUBSIMBTUIRANUNESUBN NS

ualnashney

5.m8uFudLewmesiasvauysellufa

AUSOEURA b

6. NBUKUALHDT bURRNUIRUA LN

fa v = 6 6V
2. UBLMBIAANULNEIUBDN

4. g5supwmeiiaseauysal

7. a$uunmeINauy el

Alternate/Exceptional

Flows

Aldanunsangutududuy 9 udadusogudindale

ALEINYINTITANTAUNA
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nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih a5

A13197 9 Use Case Description m’maaUﬂ’J’mQﬂéfﬁlﬂ

Use Case ID Uucoo
Use Case Name MTIVADUANUYNADS
Actor E:\ﬂéi’fﬂ’lu

Triggering Event

AlFunafdi Done togALgNABY

Brief Description

STUULAASUTNANAZLUY Lag G]iﬁﬂﬂaUﬂ?WNQﬂﬁaQIUﬂ’liﬂizﬂE]‘U

Related Use Case

Primary Use Case

Pre-Conditions

nHuIuauez ausEnau T uInaUd LA

Post-Conditions

sruunTRasulaglvinziuuldau

Flow of Events

Trainee

System

1. HUTUAWUBHBS UTTNaUniY
= 6 6V

Wesian

3. NPUBUNBSIMBTUIRANUNESUBNT

a £a 1
dlalnoinnet

7. vBuTudnewmeaseauysally

Anfiusaeus b

10. noukUALABS URANUSDe U LN

16. nAYy menu #A controller

18. ﬂﬁﬂﬁﬁm Done

2. uawasannuiesUan

v o & ¢
4. asuelneiasaNy sl
5. ATIAABUANIUYNADS

6. TngLuy

8. ATINABUAINUYNABY

9. Winzuuu

1. aauunineiiauysal

12. ASIVHOUANINGNADS

13. Tinzuuu

14. ATIRERULUAADI WAL BLADSAN
frusaeualni

15. Tinzuuy

17. L@nd pointer

19. uanmtiiaugnaedluns

UIeNoU ey ATLUUTI

v

Alternate/Exceptional | vnglimugudusndniusasudlnitligniesazgnitnazuuy
Flows
ALINYINTENTHUNA UWINGIRIYTN
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3.4.3 uwendiinlnozunsy (Activity Diagram)

WNUAINUAAIAINTTUIUAY Learning

Learning

Actor

System

|

amla menu i controller

!

|

tAon menu Learning
= : pl
\namsneida Trigger $ controller

wAms pointer

!

|

wheuihuEh e g dudruetlna
lrunnsna touch pad § controller

g Learning

y

mfzud o AR

!

- - R | ¥ - =
fufinWing 4 Susuesld

!

!

nadufwdezos controller

3 M P
DuAruos v AMLUTUEN

!

sArsdpuRmoint A st le

AT 49 WNUANUERS Activity Diagram Tugu Learning
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uNuNMLERsRaNTsUluAIU Training

Training

Actor

System

|

asilu menu # controller

b

|

A menu Training

usns pointer

eilu Trigger # controller

|

g Training

l

wARTRATIN

wdoudoldniunomed -

"Pick up a motorl”

¥

NARTRATIN

wmrnuinaituwiudisstion -

"Attach to the gearbox!"

wARTRATIN

il "Attach the motor to the gearbox!"

'

dunwmesBadunissian

> wawmashaAufiaslion
sARTRATIA
"Attach to the inverier!”

iuD W TSIALLYT ailiizfsadduamas

AvaunwashANUsnl

l

wARTRATM

!

winudndllniusunmed

“You got a completely assembled motor.”
"Aftach to the motor slofl”

wARSaATIN

"Attach to the battery slotl”

andos Linnrios
sandlvlEdnn lsivsindlel

mwﬁ 50 WHUNNLERS Activity Diagram Tupu Training
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W UANWLAASANTINTUAU Exam

Exam

Actor

System

nadu menu i controller

!

wHon menu Exam

I sAas pointer |

Taumsnads Trigger & controller ‘

i

‘ ieAnuisdluniunsmos ‘

l

‘ wafoudrsluwdufssion ‘

l

‘ shusmesBaduwAusion ‘

|

| wihg Exam ‘

‘ wivSunafinedindiaduioilion ‘

‘ sfusowosTianusaillI4fgadduomas ‘4—

s 30 peint

At masTAsLsnl

1

Tfmzuuu 20 point

inFoudadluniusueneat ‘

l
\

drsvmestluidTuss dasumnsd ‘

neys Menu ¢ controller

s 30 point

unms pointer

v

nesitdu Done

e in R A s ST R A UE L ADe

AT 51 LHUATWILERS Activity Diagram Tusnu Exam
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344 fAnwrnisinaunazdznisldauvesnisdeanssendneiuwas Blueprint anely Unreal
Engine 4
Anwinsianusagn1seanuy Blueprint tioudunumislunisadiannudusiug (interaction)
senheinguilasng q uaveenuuuleuluiieliussanutimmneindilanindenldlusunsy Unreal
Engine 4 widuddaslunisvieu

LY Qll v ¢

3.4.4.1 nM3eanwuuIngnIU duRuSAU (Interaction)

q

n3Usznauing Feagld Blueprint iudiaiglunisviaiu dsnm

[ AttachToComponent

Retumn Value

Rotation Rule
Keep World -
Scale Rule

Keep World

Weld Simulated Bodies

A 52 Heddunisusenauing

F819U94 Blueprint Lagnsvisudisimemesusyneuidniulasesasudlniiaglananin

_f AttachToComponent

& on Component Begin Overlap (front_box)

A 53 MsUsEnauing

o Y v [y =3 1w Y & P o Py ° o/
Mﬁﬂ’lmqgﬂ‘ﬂizﬂ’eJULSU’m’JEJﬂ‘u"USLﬂUﬂ’]ﬁ]’lLLUi‘l’JLUu Boolean Lwauwlﬂm’maauanulsummumi

wARINASIAUSA LY 9NN
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J AttachToComponent

» [»

Retumn Value

n Rule

Rotation Rule

Weld Sirmulated Bodies

AN 54 Feg1anSIAUAILUS

3.4.4.2 Fupesunseenuuuleulvvesurazdulunisineu

ax a ) ) = A o = )
’JﬁfﬂiL'iEJmmquasmuﬂﬂmmLW@‘VHM‘JGI‘J’JR]&EJU N@u‘lsU ANANTN

*# Cast To car

B
Object Cast Failed D

As Car

Target Root Component

I [ Get All Actors Of Class »+ Cast To BP_complete_motor

Target Atcar F

MNA 56 NSESENALUT

3.4.4.3 Foulvmsviranwvedusunsy
AnuiaunssnAansuUszendlagly Blueprint AND wodnldnsiaasutoulunisvineu

waUSeuiieudeya lnesuusildazilu Boolean

ALINYINTENTHUNA UWINGIRIYTN
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Add pin

A7l 57 AND Blueprint

na1INNIRTRdsutauluvndouluduasaushnsLIzanINad NS NN Ul IRININ

—______
< Branch
[ 2 True [P

Condition False p —

AN 58 asvaeulauluduasmsell

fheganissasulauluiioluassdviinsdalnmnliiduaselivinnistal sanim

f Set Visibility

Completemotoratcar 4
T Branch
—~»

Add pin +

Battaryfull Atcat [

= v I 41'
AN 59 fognansvasueuly

AYINYINTATEUNA UWINGIRIYTN



nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih 52

3.4.5 mshanguazaieingnidnieluy Level

3.4.5.1 mavhaeingnelu Level Ingld Blueprint fianw

| DestroyActor

-~
® motor_2

AN 60 NFVINANETNY

3.4.5.2 MyaseingUulndniglu Level Tngld Blueprint danim

& SpawnActor Battary Full

Battary Full Return Value

M Location

96945 | [V 240625381](7 215681458

vn Transform Rotation

Instigator
Select Asse

il 61 Spawn Actor from class Blueprint
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53

megnmsihanginguaraiainlminiglu Level fdsnm

& Spamnacar BF Comglele Mator

F GetactorLocation

Target

AN 62 ApgNSTangLaraseing

3.4.6 MseaNULUUANENTHNGaRY

3.4.6.1 @319 Widget livauanitaanuiugiinisingou

I Add New ~

FEN Search Folder

4 &= Content
B Animations
I Blueprints
Bl Car
Bl Character
LI EV
[ Il Geometry
I I IndustryPrc
B Materials
4 2% Movie
B Media

Blueprints
Datasmith

Editor Utilities
Foliage

Materials & Textures
Media

Miscellaneous

Paper2D
Phy
Sounds

User Interface

Al 63 n13asns Widget

Ik Content » Virtu

AEINYINTANTAULNA

UWINGIRIYTN
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3.4.6.2 TdatornuAuugidmsunimeassasly Widget

d‘ 1Y o U o o
A7 64 TatamnudnsuAugi

3.4.6.3 MawnsUsdmsunsiuaeuteay
LU Graph wazasns Variables Tvsl uduaeu Variable Type 18u Text a1ntiulivinng Bind

Y e{' v a
NUVDANUNLIINBINTTATLURYU

£\ Designer ) - Graph
4 -

Al 65 N5wAeulU Graph
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4 \fariable

VEUELIERETGTE

Variable Type

Instance Editable
Blueprint Read Only
Tooltip

Expose on Spawn
Private

Category
Replication

Replication Condition

4 Default Value

Text

EEme
4

AT 66 Wae Variable Type T8 Text

Binding
o= Create Binding

[* Color and Opacity

[ Font - Text

[* Strike Brush . ™= Subtext

> Shadow Offset RIS A < . 0bjcct Properties

B Chadan Cala Motor 2 Ref b

Motioncontroller Ref  »

AMA 67 MIHAFIUS

f798719N15 VA UTDANUEINSTUNITNARDY
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AN 68 NMSLUABUYTEAINY

3.4.6.4 vn15 Add Component tu Widget Tdlinelu Camera iauansnafidonnuazinnuviige

HYiN1INARRY

+Add Component:=

i MotionControllerPawn(self)

4%, DefaultSceneRoot
4% VROrigin
4%y Camera

Al 69 Td Widget nelu Camera

3.4.6.5 ¥n1sden Widget Tisrassliifiorinisuanmaiivinge
4 User Interface
Widget Class m -

* Draw Size Search

O None

Manually Redraw

O AnimationSampleUl
O information
2= Start_Menu

Redraw Time
Draw at Desired Size
» Pivot = UMG_widget

Geometry Mode O VREDAnimationSan [ifie Widget
O VREDVariantSampl

Cylinder Arc Angle e
f Items @ YView Options

Al 70 n1siden Widget

AYINYINTATEUNA UWINGIRIYTN



nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih 57

3.4.6.6 MIVNUITEIUING WekanITaAULULIN

A 71 nMsvduduingitauanstaniy

3.4.7  NTHAAINIIATIVEDUAITANTUNS

3.4.7.1 @513 Widget LVoLanINIIATIVADY

#5719 Widget 31ntulasng Check box flanw

4 Common
Border
Button

?| Image

30 Point

¢ Rich Text Block 20 POint

= slider

Trext 20 Point

= Hierarchy

30 Point

4 [checklist]

7l [Text] "Another Attac.."
CheckCombine
text 3 part
¥ CheckMotor
text motor

LLELELELLLLLE
CRCRCRCHCHCHCNCNCNC)

MNA 72 ANSAS19 check box
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3.4.7.2 n15d379 On Check State Change

@519 On Check State Change 310 Check box filaasnsld annduadrefuysiilu Boolean

LNBYINNNTASIVADU AINTN

ged (CheckBattary)

+
+

+

]
=]
a
=
=]
-
o
=
a
-
o
-
=]
-
a

& On Check State Changed (CheckCombine)

ATl 73 1158573 On Check State Change

3.4.7.3 mswasuanunsalaiunis

waInMIARuUNsasaaulrdsrsunUsdu Boolean anniulminnisiuasuaniuzvas Check

box 1u Checked fan

50 +
_;,)Add pin 4

Target  AtCar

Target Player Score @

“% VRPawn

NN 74 AnsaaAILUS

_f et Checked state

S
E Sequence T Branch

MNA 75 NsilasuEn1ug check box
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59

3.4.8 NISNIVUAAZLUY

3.4.8.1 Msas1emuUsiiuALLLLY

as9uUsidu Integer Tu MotionControllerPawn fanw

M My Blueprint
4+ Add New - o-

== ThumbDeadzone

RightStickDown
LeftStickDown
== DefaultPlayerHeight
UseControllerRollToRotate
== NewRotation L
= NewLocation o
== LearningLV
== TrainingLV
= ExamLV
Is training o

motor_2

= PlayerScore ~

Event Dispatchers +

AT 76 NTES19FILUT Integer

3.4.8.2 @319 Widget LiovinnsHaninziuu

4319 Widget anmil 24 31nTulviasng Text wadvitn1syn Function Iaenis Create Binding fa

AN
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4 Content
Text

 Binding
4 Appearance

= Create Binding

[* Color and Opacity
4 Font

Font Family

WA 77 MSEA Function

3.4.8.3 N1SANTUA Function WBWEAIASKUU

\Un Function Tu Graph tiemuua Function Tunsuansnziiu 43w

*+ Cast To MotionControllerPawn

Object

= ° . -
ANV 78 NISAINUA function LNBLLEAIATLLUY

3.4.8.0 ANSIVAUAALBLULLLDALIUNNT

Wadn195e L duUnT15UN190g 19 YNNI SN AS MUY F9NIN

Add/score motor

*+ Cast To BP_complete_motor

+_Branch
= » Tue =

Condition  False >

e
|L“Arju pin +

Atcar F

Target Play

i VRPawn

dl o
ANNA 79 NTAMNUARL LU
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4 wan1sAiuUNIs

4.1 WaRdNUWUUING

4.1.1  awaunsaluasviinfives Model

Al 80 fagusneust Tesla Model dndau : 1/1

yUUAeasngus (Power train System) 1usyuufisintilunsdendsluliinsosaud vinle
aowinnsvyuLasAdounta usenisiiinnisdsmdmyu asiinsriududseneunansdiumeiuias

Y oA A & Y za o 3
m@ﬂma"]uml,ﬂu‘ﬁquuuﬂﬂ@ FITIUTNYUR

AT 81 0819 gear box dndau : 1/1
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naeufesilugunsalvdunnsentinfdanaviu Inenauveuilondnuarlng wazdinisldaudnng

winlunsasuiesvesasesdnsanavnssy

AT 82 Feeng Inverter (320V 60kw AC Traction Inverter for EV) dadau : 1/1

Sunefweiimihfwiloutululeviauasnguinmadiiunudeudisie wdsu nszualin
#34 (DO) Mnuameslavintugnieutivunaavdnlunsiouvasmelufiaiosuvasnszudli
fiamsvesnisinavesnszudlnihiduluegistedoazatnave (@l lvashundnenfeanius
wannauuagluanadu) nsluait/eenvesnseualiivinliinanssualniinssuaadululsasunainyfe
pivesvsoudasliih vhefiganszualiinszuaaduimienhlindsnudmivinan (AC) 1wy welnes

Inivassasualiin (EV)

A 83 feed Inverter (72V 6kw Traction Inverter for EV) &naau - 1/1
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zwlaslnszuaadu (AC) anwvasnglwinluniusesusazanudai Trdulnnszuwanss (DO)
lng9asAouIBsmes (Converter Circuit) Mnuulinszuanssazgnudandulinssuaaduiianunsausu
YUIABITIAULALANUD A LABI99TBUIBSMDS (Inverter Circuit) 2995919a@09092L JU99TUaN VI

wlasgumiiu

ATl 84 §oE1s Motor (NetGain HyPer9 HV AC Motor X144 Controller Kit 144 Volt) dndau : 1/1

< s v = s a = Y o & a Y W aa
Junaweinldunuasessuiinudaduidudamadagaglindanuanuuamesninsegluse
¥ v 3 a [ < [ A o = o o [ XY A
uldimemesazivfsundsnulniidundinunaiiedu Fdin1svirnuldaainvemesnilupe
wawmesliihldussvesimandibifanisuyudndunenesvuiadnazlduimanaisiiieUszuda
Y | o 3 1 Yy o’ Yy v I o’ =t 0o g v
g udwiuamesuuatrgagldulivinliihuasdesinsadutiwivdnvaenyuluniseu il

LAWSINANDE19MBLLDY
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mww‘?i 85 @989 Motor (Curtis 1238-6501 HPEVS AC-34 Brushless AC Motor Kit - 72 Volt) dnaay :
1/1

watmesi Wugunsallwihidsundsnulnidndundena wawmesildnuludaqiu usas

giaNazdlnuauiinunnaseanludenisrnu seuniemanIuiumnaeiy Susnedudazydn 9z

wusledu 2 wiia anudnwaznistdaunszalaii

inverter

gear box

AN 86 A1BENINITUTZNOUVBIEIUANN 9 (1) dadau : 1/1
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AMNVDINITUNTUAIUTIY 3 FU A gear box, inverter Lay motor N1USENBUAUTILIANILAN

Jezansathuldfmguuessale

gear box

inverter

AN 87 f19E19N15UTZNUVDIEIUAN 9 (2) dndau : 1/1

4.2 N1599NLUUTBIRNUSHURA
flnuirdviosiinufud fldenlisulssaumsalitdrassiosiinuftRnisuseneusasudlii
Tnefimsfinufdaremn 3 sUuuy TrgldoldEeus BnufoR uasinimeasusues Telwgldmuiu
uiidunstuderlvasnsudlifiiiievinnsSeuduasiinu i Ysenoulude
1. nsi5eus3 (Leaming)
2. MsUNUAHUR (Training)
- msUsenauewmes (Motor) Whiugunsalklasnseualil (Inverter)
- msUsgneunseynifies (Gearbox) MiiuNeawnas (Motor) kazaunsalulasnszualil
(Inverter)
C mMsUsENRULURLAES (Battery)
3. MINAEU (Exam)

- vegeullda wedssidiuanunlalunisiniineey
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A9 88 amyasuduileldiudiglusunsulnuuRnsuseneusasudlniiiatonsss

4.3 WAN1INAFaUIUIHNTY
n15ANUURNsUsTNOUsRsudlialiouasauu wansnanisaaaulsenoulume 3 Watenan
AUWLINNLANULT Usenaunie n19iTeus (Leaming) n15HnUUR (Training) wagn1inaaey

(Exam)

4.3.1 nsiEeus (Learning)

dl 1 a L4
NN 89 Nﬁ‘U@\‘iﬂ’13‘1/1ﬂﬁ@‘UI‘UiLLﬂiiﬂuﬁ'ﬂu%’e}\‘iﬂ’ﬁLiﬁJug

.:4' 1% o a & i = A a o a & =
P edldnwinsvivtudueslvasaeudlniiniuan zdlefuduesuieilenusingiu
Wenfududimesluasosudlniiag q du wansliiviunasdiuvessosudlnihiudauauifodidls

¥ & 1 [ Qy a 1 .
UN ﬂ’e]’J']L‘U‘Hﬂ’]iﬁu%ﬁ!ﬂﬂﬁﬁﬁﬂuﬁua’lu‘ﬂ@ﬂ Learning
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4.3.2 MUNURUA (Training)

A9 90 wavesn1snageulUsknsuluduveINIRNUYUR

I Weldnudrdsuwuunsinufuana dldenuazdedinujuRnutuneunsinuilaia

U

nseanuwuull Tnelusunsuludiudazidunisuanstunaunisusznausasudlniiegsaziden wWiovinnis

Uszneusasudiasadunuusuunaiasysing Wddetuilassadssasudlni

Lo
30 .i‘w-un‘/l

20 Point

k -{'\'UPO t =N

30 Point”

= ]
A7 91 wavesn1vageulusunsulugiuesnisnadeu

1w Wer lfnudngsuuuummegeuudd Jldnuasiesinnmagesuinvesnuied lnen1s

1%

Uneregluasasudlniniliutunviinisusenaues wazdanagldauriunsingwuunIun e
A Avuatl
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4.4 wanimagauaas Anudila deunsldlusunsulnuianisusznausaeudlnili
BHRIEEN

M5 10 nan1snaaeuAy; neunsldlusunsuinudRnisuseneusasudlniiiatiouass

3 JEAUANTNDL
U9 316N 59
5 a4 3 2 1
1| fiawaynawuiunisld VR Tulusunsuiln
o - . 1 2 7 - - 10
UfuRnsusznevsnsudliihiaiiousss
2 | sUuuuvedlusunsunsanuingUseasAnseans 8 1 1 - - 10
3 | enwaulalunisiSeuivasmsinu dRsnnauile
S 8 - 2 - - 10
19 VR wunnae
4 | lasuanuslmimudnainnislyd VR Tulusunsy
=% wva =) a - - 7 3 - 10
AnUuRn1sUsznevsaeudlniiaiiousss
5 | anglulusunsuiinisiideyauayainusnvivade - 9 1 - - 10
6 | anansaenuiiasinueiilaluussendldiua
3 - 7 3 - - 10
16
7 | tdasslumnudnuazdndulaunngaduiiosyy
o 1| a4 | a4 | 1 - 10
wazrnuguanie VR
8 | M3kt VR lulusunsurnujifinisusenausosud
Iniatiouass eliasminaiunsarniinusuas | 1 1 6 2 - 10
NuMUNIEUIUNITUIENRUsaa U Wila
9 | mslE VR lulusunsurnujufinisuseneusosud
Tnnafiouass WumsiSeuwaznsiinUjoindte | 1 1 5 3 - 10
NI1709U 9
10 | Audanalalunisldauvedusinsy - - 8 2 - 10
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4.5 wWan1magauaas AUl nanisldlusunsuEnuiRnisusenausagud il

= a
b UDURIY

M5 11 nan1snaaeuad3 vasnsilusunsuinuiRnisuseneusagudliiiaiiouass

3 JEAUANTNDL
U9 316N 53U
a4 3 2 1
1| fiawaynawiuiunisld VR Tulusunsulnufdsinis
Usznausasudlniaiiouass ° : _ _ 1
2 | UuuureslusunsunssamingUszasdiidesnis 5 | - - - 10
3 | avwaulalumaBeuiuasnsinufoRuntudeld VR oy ”
WHINTIE _ _
4 | Wsummdlmidisnisainnnsld VR lulusunsadln
UfuRnsuszneusasudliihiaiiousss ° : _ _ 1
5 | mellusunsuiinnslyideyauazanuiiiviuasi 1| 2 | - - 10
6 | amnsatharaiuasyinusdlaludszondldiuaulsd 3 - | - | - 10
7 | fdasrlunnudnuazsadulasndeludledsunagin
2 1 1 - 10
UfuReae VR
8 | M3kt VR lulusunsurnuifinisuszneusasusiii
wilowass MeliasaInanunsorninyeuasnunIu 1] 3| - - 10
nszuIuMIUsEnousaeudtnihla
9 | mslE VR lulusunsurlnuuiinisusznausasudlii
waflouas WumsBounasmsiinUiRTieniniseu 2 |1 - - 10
i
10 | Anuianalatunsldanuvesiusunsy 2 | - - - 10
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4.6 Wan13hUlUSHASY

Aldeuanunsaldlusunsainufiinmsusenausasudlniialiouasemiessuu VR (NM3eaniuy

Y]

nsRnUURlaeRdldnmuduaudnans) taswuigiauldesnuuuld

a i 93 Fldnumddddlusunsuilnuifnisusenausagunliiiiaiiouass (o)
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a1 MsldanulusunsuinuiRnsuseneusasudliinatonass gldaudesaiugunsal

'
a a A

wanNaEINATYe wagldgunsalniuaunsdedumeiie Han1sNAFRUILUIINGNINETDUATITUTLIN

gunInlLanaaINAsYy wagdenauiawmes fodmanisldnulusunsuannsaldanulaaysel

= cad a &£ = =
NN 94 WANTTUNNATVUVUSEINLATDILAAIN AT INFATYS

e a X - = v & =2
INAMUAAWNANTANNAATUY UL AINLATOINAAINAAINAT Y wandlmiiudnlusunsudln
UuRnsUsznavsasudlniialiowssaineszuu VR (MseanuuunsinufiRlaedldnudugudnay)
tuanunsaldiulaase Wnedldnuaunsaldgunsalanuiuaiuaiion Tuidfie VIVE 9nusem HTC wie
IaesinendillegluednUiuinisuseneusasudialiouass vnsiieuiuasinusenausagudniy
YR v P = v a vay =~ N - & 0o g v
sUsuungFaunlasenuuuly Fan1sseuiiasinujiimemealulagaiuduataaiiouil anunsavinly

AldulasulssaunisaliaiouaseiineuasnaununisinUdRluesufifinisasela
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5 @3Una

5.1 dsunan1saAniduau

1. agunan1saniiunuvedlasanisnalsng i lassudiiagasndulunuinguseasdanasli

She

1
2. annsaimunsseudidadaneudmiunisusenausaeudliicieseuy VR (Virtual Reality)
3. @1u13nepnkuUkazaLlUsLNsURNUURN5UsTNO UsAsuAlIialiouasIniessu seuu
VR (Virtual Reality) lnefilidugudnan

4. gRvulavyamailUanansainiansiseus inedfiunisusenausasuslini

5.2 Ugynn guassn uazdadnin

¥ a =

1. feyadsdnlugaamnssumsnansasud Tlalldsuandusznounisais q
2. Hoyadld hansiudu Model sogud Tesla ling3uindutoyaidedniigndesanysalads q
3. nsrvaunislumsuszneusasud 11eedeannuidouazdunesilnlunisuszuana

4. 1189970 VR Aeenisninennsitaeudiagslunmsimun laidnezifu CPU RAM Graphic Card

gunsallinsouingiens

v
5.3 waldudLug

1. Unreal Engine 1¥u Platform Aoudnslvd Gaumieunasiilonilunisiseus deandn Unity

o A v ° ' X v .

e lin1sviaudeualsly Unity

2. asUsulUsunsuilinufuRnisusznousasudlniialouadnaessuu VR (N1599nkUunIsin
UjuRlnedifldmudugudnas) fanmnsefnanunisiseusld 1wu ns Login welivdeyavesdldnunie
Y a Y a a dy
ALSeUlviiUsEavEIINYY

3. Aasiiuglenisidaiuves Controller 1 lulusunsuiie ieanlayninisiseus Controller
winauAuly

4. Juiin Screen capture. Y095 l¥91UA78 TuduvaLUY Exam

5. dlUsunsulnUiAnsusenausaeud infalioussemessuy VR (M3eenkuunisinufus
Inefildnudugudnay) lihnsveaeuiunguntnaulugaainnssuiineltenss vsengudldaun

a o
LNV
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5.4 uwanslunisnaunlusuian
1. Wlulgnis Train LLUUﬂ'13L%ﬂuifﬁaﬂéfuLLazﬂﬂsﬂﬂﬁﬂwﬁaQﬁu dieaunsaldaulgasa vie
:3endnee19d7 Blended learning 1Wunsieusluiees Computer Basic fiauﬁ%aaﬁaﬂg‘jﬁ’aﬁq
2. wamudailedunegmamnssuivsznaunsuseus 1uFesueanisaisuniFeuaina
93¢ Wiohluldusslonilaas
3. annsnhludszendldfusmusnudug 1wy msais platform fe9es Model sasudlytin ile

P lUneludanndivdle
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6 S199UNISLU

doyeyLaan 003/2563
1A5INN5IEUTELANRUS18L9 ANLANYINSTANSAUNA
UsranUauUseanm w.a. 2563

¥8lA39N13 NMIONLULLAZTIMLTEUUNIRNUURET ouassd msuusnlud@luinui EEC nsflfnw
n1sEnUURNsUsENRUIaEUA b

av Yyv

YOWINTNIATINTSIVYLSUNUY A5.U58TNE INR[ULLAU

Y 9

d‘ v 6

78 UTUYIAIATUN 3 AUAAUS 2563 DITUN 30 NUENBU 2563

9

5288LaIAEIUNT 0 U 7 1fou AuATUN 3 NUAMUS 2563 eui 30 fugneu 2563

[y

183U
FURUNASU
el 1(50%) ... 60,000...... UM 8 3 NUAINUS 2563
aed 2 (60%) ... 48,000......... UW Wle 27 wwnewy 2563
aed 3(10%) .. 8.990........ Um e fugneu 2563
W 116,990, UMW oo
518978
7805 JuUsEInuneald JUUTZIUNIGRSe | 9unuRuasras/inu
1. ANNBDULNY 20,000 20,000 0
2. A9 9,000 9,000 0
3. AN3ER 1,000 1,000 0
4. pleaey - - 0
5. AAg0N 86,990 86,990 0
6. AlTaN88U 9 - - 0
(Wsnszyludodos)
581 116,990 116,990 0

(WeUsydng Induneei)
aswuiamtlasansIdeRsunu
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8 ANIANUIN

8.1 uuudauau

¥
o A

AT LUvABUINRTUT WuwuvasuaunTanuianelanoulazndanlg lusnsuEn

UitRnsUsznousasudliiiaiiouaieneszuu VR Wanviiedeamne v adludesiinssfuditumin
q

f
FEAUAMUAALAY
a P
wnian YU 5
=
1170 NS i
Yunang NUYD 3
v =
I8 P 2
v =
o8N P 1
3 SEAUANUTND 1D
49 96015

51413121

1| denuaynawiuiunsld VR TulusunsufinufiRnisusenausoeusini

GRRVOEN

sl v

2 | sUwuuvedlUsnIunanuing UseadAinfens

3 | anwaulalumsBeuduasnsinuiRunnTuilels VR wWhunngie

4 | lasuanudinidiudnainmsls VR lulusunssinudfinsusenausaeud

Iniadiauass

aelulsunsusinsiideyauazainuinviuady

anunsathanuiiasinuenlaluussendldivala

fRasgluanufnuwazdnaulamnnduiiossulaginudfise VR

| N| O] O

n3ld VR Tulusunsuflinuf iinmsuseneusasudiniiiaiiowsss tnglvasain

ANUNSORNTINWE LA NUNIUNTEUIUNISUSENB USRI UA bF L

9 | msld VR TulusunsuilnufiRmsuszneusasusiniinaiiowsss iWunisdeu

P a wadl | aaa
UazNIINNUAUATNIENINITOU 9

10 | anuianalalunisldauvealdswnsy
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AU LWUUFBUD LAY
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8.2 @5un® Event tUaAU

1. Event BeginPlay gi3uauynasansulusinsy

{ Event BeginPlay

B

AWl 95 Event Begin Play

2. Event ActorBeginOverlap azi3uduilodngla o Anuianisdeuiuiuietu

 Event ActorBeginOverlap

A1 96 Event ActorBeginOverlap

3. Event ActorEndOverlap azi3usulilo¥agla  Aanumeanisdousiu

€ Event ActorEndOverlap

Al 97 Event ActorEndOverlap

4. Event Tick 3gi3uauynasie 1 Frame n15vi1auaaieiu Loop v13lU

A0 98 Event Tick

[

5. Event Pickup y1M91udioiinn1sudududng

q
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{ Event Pickup

AWl 99 Event Pickup

6. Event Drop viudlaiinnisuaesing

£ Event Drop

AT 100 Event Drop

8.3 NMBuIV/Udeeing

1. Y113 Implement Interface n1snguing laeidenludauy Class Settings

B Cubed_Bluepont (sebected) » I

Here you can add Blueprint Interfaces, re-parent the Bluepnnt, and change some other
properties that exist solely on the Bluepnnt

AW 101 N5 Implement Interface Tunsvguing

2. ¥1n15 Add Buwmesine PickupActorinterface Tudng
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4 Interfaces
4 |mplemented Interfaces

No interfaces

4 |nherited Interfaces

No Interfaces pickupAd] b4

4 Packaging A PickupActorinterface

Nativize 1 item Pickup Actor Interface @ View Options ~

4 Thumbnail
Orbit Pitch
Orbit Yaw

Orbit Zoom

ATl 102 N3 Add PickupActorinterface GRlN

#8331A Implement Interface N13nBUIUTRqUAINYIIN151T8Y Blueprint wazfivuaal 1o

anusalgaulasail

3. AvuaAbingannsardeunagluaintalagdon Movable

4 Transform
Moo Jloo  RHoo |
x RS Y TS - CTS
x N VT *SEE - -

. Static +] Stationary Fe»

A A 103 msfmuainglitiaaiusdu Movable

4. MINBUING

Called by 89 MotionControfier when picking wo Bys Actor. *

AW 104 619874 Blueprint N15nguing
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Set Simulate Physics 91n1531aesszuuiandvuliuning AttachToComponent 2l

'
[y

nRAseIN1sMEUTUUTENBUFATU MotionController

5. Msuaeeing

AN 105 §739E19 Blueprint NMsUdeeing

Warsaseinglaun15UsAuain MotionController Blueprint @@ DetachFromActor 9811013

wenIngeanINNiuY

8.4 WANNIITATINNTAVVBIINQINENITORNLUURDULY

1. 1Un Blueprint ¥aing#1AaIns

2. ffiunisasnenseuvesingdanansadenunseldniudeanis

Filé Edit

. : . I_-II"-|]:II'I"'|'|'.":

#Add Component - Y~
= Col
# cCapsule B@llision

® Sphere BBllisio

&, Flex Ballisiar

Drop asset here to &

M 106 @319nseuvesing

ALINYINTENTHUNA UWINGIRIYTN



nseenLuUkarimssuUNMIHnUf iRadiouassdmsunudaludiluiiug EEC nsdiinwnisiinfifnsusenausaeudlnih 84

3. AmuansauresIngnsstiuan nnsiauvesly

A 107 AMvuaveuveding

4. AaAvaeingRaINITAnNITYUAUYaINTaURUTng (Simulation Generates Hit Event) 1138

AeanTshainnseuriuiuveInseuiuing (Generate Overlap Events)
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AN 108 NIIPNATNITBUTVDIING)
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8.5 MsUsEnauing

All Actions for this Blueprint B Context Sensitive

AttachTo x

4 ilites

4 Transformation

f AttachToActc
I AnachTo
_.I'"MtachTo': mponent (StaticMeshComponent)

AT 109 Add Blueprint n13Usznau’ing

9

[ a

iausandentd Blueprint la 9 Amufinseiuingiiisaselilagamneiinuag endegmves

q

AttachToComponent (StaticMeshComponent)

| AttachToComponent

Returmn Value

Hotation Rule

Simulated Bodies 9

Al 110 Blueprint MsUsznauing

NN5Y1191U89 Parameter 19 9 979Ul
Target A Sngumanela 9 Anuilisidesnisazdiuyszneu (Wanunsavdudunsesnlelaeg
MotionController)
A o [ Ay Y < ! LY a o =
Parent fio IngLlvanela 9 Anudideanistidudiunanlunisusenau (@unsavguiunseen

16 Ime Motion Controller)
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Socket Name tJun15usznouingluda Socket @33 ndunazdadldlassasravesingluiies
Skeleton w9aglunisviruludiuil

Location Rule Myuasutsifeen1sliingusenau

'
[ =

Rotation Rule fvuadningitunyusenavagnyululuesela

q

Scale Rule Muusvuinvedingithinuseneay

e N13UsEnoUTnguumaiaulainn1sfinniagnaaeunaiitmndeansazusenay

a &

Fagifidruauninnds 2 suduly lunisusznauaisdaludnduiisssesliingidu Target naneidu

Parent FamnldufuRnudsuazdmalninglanmliniuazindounegelldll ensmnglunmmin
8.6 M3L38NINg (Object)

1. 380 Blueprint Cast to titei3enludsingla o Anuilsdesnisld

»» Cast To Beaker_Blueprint

b o

Object Cast Failed

As Beaker Blueprint

AN 111 6799E19 Blueprint N5t38nT0g

a v

A1 Paremeter 619 9| UA91

Y I

Object Tdd1nsus198909IngNLIe0In1slasausaledsauivu Blueprint Get All Actors Of

q

Class tosasiaenadl

| Get All Actors Of Class ﬁA ForEachLoop
D P — P Exec Loop Body

Actor Class Out Actors : Array Array Element

Array Index

Completed >

AN 112 MsiSeningrianualy Class N19ean1s

a a v . A o o & A v Y a ! Y] &
Wial,iqaqlniﬂl,a@ﬂlsﬁ Blueprmt Get L‘W@ﬁz‘qmmq%u‘wLimax‘imﬂmmﬂummm 1 AN INU
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A9 113 Msiseninganisdu

As Beaker Blueprint Afidseanaziduingla 9 Anuaielu Class Object vesdsiiisnienlag

[ o [
ANWALNITVININIUALLUULUU Array

8.7 n15a319ALUS

1. 1@anlUR Variable wiaasnaswls

+ Add New ~
4AGraphs

< EventGraph
Functions
Macros
4Vanables

Rendering

I Replication
[ Actor
[ Utilities

4Evemt Dispatchers
I Game
[ Collision

[ Input

ANA 114 AN5AS199UT

[ 7
v A

2. SRR ILUS
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4Varables

Rendenng

Rephcation
Actor
Utilities

(%

NN 115 A9F0RUST

3. LAPNIRAVDIILUTANUTNADINTETITU
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T Details

4 Variable

I Structure

I Interface

I Object Types
b Enum

NN 116 L@oNYRAVDIAMUT

8.8 n1snsrvdauaulvlunlInssnAtans
1. Branch lng Blueprint silafiagyimtiiindnefu IF Else Tnetios Condition agviutiiisuen

Boolean WNULNDRASIVABDU HININU

AWl 117 Branch Blueprint

2. Sundeulnanssnatansisidesnisidaulaglulusunsy Unreal Engine 4 azdl aadenli

L5LARN L REN19UINUNE AININ
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Structure

Interface

Object Types

Enum

ANA 118 LAINVRAVDIFILUS

8.9 AN56519 Pointer @M%5Un15AEN
1. @519 Widget Interaction Tu BP_MotionControllerIW&J Widget Interaction avhuthiluny

Cursor Ya4LNd
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-7 Components

+Add Component =

® BP_MotionControlle
4 Scene
4%y MotionController
4 ¥ HandMesh
R, ArcDirection
< Arcspline

® GrabSphere

.. Widgetinteraction

iy ArcEndPoint
4 ¢} TeleportCylinder
iy Ring
4§} Arrow

¥ RoomScale

®, SteamVRChaperone

Al 119 A15as Widget Interaction

2. msnmuadudmsunisadn Teeilunsely Edit -> Project Settings -> input 90w Avunlidy

g < a § Y
UU 9 WJUNITARNLUNET
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Engine - Input

& Th ettings are saved in Defaultinput.ini, which is currently writable.

4 Bindings
Action and Axis Mappings provide a mechanism to conveniently ma s and axes to input behavio|
for key pri nd relea Y allow for inputs that have a continuous range.

4 pction Mappings 4 @
Pl TeleportRight + X
| MotionController (R) Thumbsticke BT Nl FYUS NerH |
Bl GrabLeft + x

| MotionController (L) Gripl B shirt [ c

Pl GrabRight + X

| . MotionController (R) Gripl B shitt [l

Pl TeleportLeft + X

| MotionController (L) Thumbsticke LY |
| MotionController (L) FaceButton¥ IS |

2l HMDTeleport + %

|~ Gamepad Face Button Bottom v [Tl |
.. Space Bar s

Bl ShowWidget

| MotionController (L) Shoulder v (I8 |
| MotionController (R) Shoulder ~ B8 |
Pl TriggerLeft + X

. MotionController (L) Trigger K08 N9

Pl TriggerRight + x

| MotionController (R) Trigger v SIS |

AT 120 NS854 Input

Widget Interaction
| Press Pointer Key

£ InputAction TriggerRight /,—-—
Pressed p Target
Key

Released [ Left Mouse Button v

Key

J Release Pointer Key

Target
K:

Left Mouse Button v

AN 121 Asiuuali Input Wuniseadndne
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8.10 n1sad1edunaluy Level

1. asredunaly Widget
& Palette
4 Common
O Border

¥ Check Box

2| Image

#] Named Slot

&0 Progress Bar

+ Rich Text Block
£ slider

[T Text

N 122 Mgasedy

2. @319 Event On Clicked vaeUuusazdy

€ on Clicked (Learn_btn) f Open Level
bbb

O Level Name [Leaming |

v

AN 123 A15a399 Event On Clicked
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3. @519 Blueprint Class Inafivunalidu Actor aantiuadns Widget nmelu Blueprint

-7- Gomponents

+Add Component =

® Menu_world(self)

4%y DefaultSceneRoot

. W_MainMenu

il My Blueprint
AN 124 @579 Widget Tu Blueprint

4. fviun Widget Class Tdu Widget fidosnis
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4 User Interface

Widget Class SEGAYENTRS 4 O 4+ X o

[* Draw Size X 1920 Y 1080 A el

Manually Redraw [ |

Draw at Desired Size [}

Cylinder Arc Angle

AWl 125 e Widget Class

8.11 ailan1sldanu

Welcome to Room Setup!

Set up for Room-Scale

ROOM-SCALE STANDING ONLY

ATl 126 room set up

1‘15!’;31%’\1’114@@ SteamVR wieviinng Set up base stations
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- x__'*A
gr—— : > s Vil 7 :
= o § Learhing \j.’-: T |~
2 /V N\ VI g, I Ned \
{ Training : 9}
| | H—
s
Exam
EXIT

AN 127 ¥ Main Manu wlegldeusenain Controller

ildudalusunsuilnuuRnsusenevsasudliiiaiiouaSeiessuu VR (EVAT VR) wazih

n1snaYuuw Controller WeYN1SI38NMTY Main Manu Juandagyinnsinufualuddudnly

Al 128 uvRNUfURLY Manu Learning

Al¥a1ud1 Manu Learning Wielssusingriuiiluinaszlvasosud £V dneq Mevlnaluusays

finauandfiegals neuagiinduesnis Training
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\A

At 129 wiEnUfURludmes Manu Training

degldanuldseusudiilunasslvasosududasilauaudfognls seunlvigldainisid

Tudiuwes Manu Training Weyinn1susenevezluasosusmutunoudnvualili

L
\;':LJ}"H\H/

20 Point

> Q‘U I‘(m‘l

30 Poinl”

S\

Al 130 wihEnUFTRlUE Manu Exam

degldrudngiuy Exam gldnuasdesiosimmeaeudsnausaeudlni iivedanaingldeuy

nsuuaziiilalulusunsuiinuuinisuseneusosudlnihunnieeiiada
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