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Abstract

Nowadays, many technologies in the world are happening. One of the
technologies that are gaining popularity is Augmented Reality technology (AR) because
it can be used as a teaching media such as using video images, 3D models. and this
technology allows users to understand more easily. The Bueng Bua application applies
AR to material learning. The main problem of the learning center is caused by limited
space and insufficient staff .Thus unable to support visitors who came to study at the
learning center, This obstructs the dissemination of knowledge.The organizer can use
Augmented Reality (AR) technology, Cloud Computing, Computer Graphic to apply to
solve the above mentiond. For example, the learning base mode in the application
allows use to scan marker at each learning base and show the results as a document
or images or videos, In addition, Encyclopedia of Plants mode used 3D models used
to increase the understanding of plant species, The testing results from application can

create satisfaction for users at a good .
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W Object WUULHIET waz Object V;ijuuajqnﬁ’u Fuflefinisdanisorlsunsedaeiu
Object wii Object ﬁLﬂuqnﬂ"’uﬁ%ﬁmuﬂ?’wuuﬂaamu‘lﬂé’aEJ n198319 Object il
35nsAieain Object A 7 Tlag] Tu Project unldl3ludruves Hierarchy ndtan v
9zU51n TngAiaInan Project 41219UY Hierarchy Us1ngiuuu Scene 34 Object

1 & a [ [y . 5| .
fine q wanil anansaia/uily/au lalaglidnsenuiu Object Mioglu Project
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Scene Wudiuitvauonitluainiiddeiney §i Object xlsthe aunsa
Jan15 Object A9 9 WU ndoe uas WA vseluing 3 iR Iondaui

Game fedrufiuansnisinnuvsanulu Scene viliusaiunm wanisel
way NM5Yheu 184 ng 619 q nelu Scene fladreiu

Inspector Lﬂudauﬁﬂwaﬂﬁaﬂmau%mq q v89 Object Faannsadanis
AnaudRsIe 9 183 Object lnlunseuves Inspector fidisAlinsuiuugrin Unity
Tufperls fldunionsdusenaudne qeglstne anunsavheslsldthe asangiudin
dloiahanudatanudrdninudar Deploy auadaslvuvientlsldta Felumevil

Adunsn Deploy aq‘lﬁﬁ"’wum 17 platforms

- i0S - Linux

- Android - Web Player

- Windows Phone 8 - Oculus Rift

- BlackBerry 10 - PS3 (PlayStations 3)

- Windows - PS4 (PlayStations 4)

- Windows Store Apps - PSVITA (PlayStations Vita)

- Mac - PS Mobile (PlayStations Mobile)
- Xbox 360 - Xbox one

-WiilU

2.3.2 Vuforia™ SDK

f® Augmented Reality Software Development Kit (SDK) Fazanlviiau
Software #ildinalula8 Augmented Reality I#sreTunenaniu Saanansaimun
Virtual Reality 1#8ndag Tngawrsaldldvunaisgunsel wu aunsvinu uiiuidn
Tfiada worwiunihdnea 8 Vuforia 1Hidudwsnefianunsaliiusauiulusuns
Unity3D it ewauntfuinuld 89 Vuforia avuayunisWauweundindy W
5¥UUUfURN1T I0S waw Android Vuforia Fufimnuaansovaneeg 1wy avuayy
ursaneslavaltsguuuy #2981919U Image Target, Multi-Targets, Object
Recognition, Text Recognition Wudu

woundduwiumATiRansawmunTudmiy Android way UWP Tagld
Unity (C #) n3auuv natively 1ag1d Java uas C ++ Vuforiadedilusunsunnsg
Usuisuwiumiiairalusindnsuiuiiouduypnadmsugldgunsalieniuuuy

gaUinea msvsuifisuuuuimusesiliilengninlissngndssuulmngly
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<t

1 © o <t a A 1 1 24
Tanwisruduaiaing msmidegunsasnadauulumiilivileulasvesyld

frvanuifisugniafeuugunsaiiazuiuifisuuasmivayunisainalusinanis

Uiuisuglivanesie

2.3.3 AWS S3

Amazon S3 fleuimaiiuteyauuuing (eoulend) fdedenedradumanis
71 object storage JUkUUTBIBUNEIATUlusin (BAreuUAATIA) iIAUALTUNEIAY
FoyaluzUuuuaeslnd (file) nisiivasgiuteya (relational database) Tasduy
Usgiannistdarn wmindeyaduntsunlugvuuueeddvd wu gunm, Indendis
(doc/pdf) nsiiuteyaasifulugiuudlndlulwanesidmuald

WAlUEATBIAGTIN gﬂLLUU‘umLLaww?am%’ut‘%'wﬁ'w&'auu'}n“i';u \innTsuendau
sEmiaMsUsEInana (compute) uagmsiiuteys (storage) dananiu Insausmed
dnllisnduferegiiindufly merafutoyalivuuinisrandsovils winhly
Uszananavunanasnsemisigeuile

AWS Slusnsusvuaanadiedn EC2 (daunann Elastic Compute Cloud) uasdl
vimsifiudeyaliidonvaed Tusuussinnisldam Tay 53 Wuvimsimilily

v 4

5 2V e‘ @ = < £ :
v wihiveufufeifiudeyauuuosuiand (object storage) nianisiiuTngiudug
a Yo o ¢ o ' o % Sal a o '
Wiguldanunisiivlnaduies (@uni1siiveuuguteyaniiuin1sdusens Amazon
RDS %158 DynamoDB @sgldyadaluvil)
waralunisiiudoyaas 3 fivennvans Awdpansalunissesiudoya
° - i Y| @ ] [
FruuNIn (scalability) Tusgaunssansyluldaiuisasilavindu AWS, Ay
od oA ¢ - YV oMy v v a
Unwelialuszuuaannves AWS nmsuiiifeyaszitntialaians (Fenwdsimnssy
A £ o P = o Qs '
189 AWS Muaandsusuniaveslan), n1sfi@ininesued $3 nszarediegilan
v oA 13 8/ a <% Ly e/ ° o 44
Tuimsgnilannynglinia luauismnuazmnlunisuimsdanis dmivesdnsy
Liepnfinselunisgualdviaesies
' v el W o ' 2w &
daugunuunsldanu s3 Afiwarnwateiduiu Awdnisiiuteyamly ans
o 9 0 o v ¢ 2 d d ¢ a
drsosdoya (ununisdrsesasnuniedled AWdsuniivamanaumu) viens
. 4 ¢
\iudeya Big Data eldliaT1ey
9 ) a o 1 da v ¢ - 8 v -~
dmsuuoundindugalmig NGusiulugaaanin madeniuteyans S3 (3o
L < U 1 1 <y <P A
uinmsifisuifssueagudtane Azure 3o Google Cloud) 3uluiFasauimnauna

¢ @ o v & Chy v < o &
ZWHWIEJWLLﬁﬂUilﬁVI%’]N’)uN’lﬂlu‘lﬂﬂﬂLUu@ﬂﬂ’l‘U’ENUiﬂ']ﬂuﬂﬂUiuzu
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lun1sldanu s3 dndusiesaine "1 (bucket) dmfuiiudoyaiunau
o a @ = Yo % 4 9y o 1
AedursuuusIuiaves bucket Wisulaiulnamestuuenga iwelmisdavuiamy

v v &, o 1o v 41 d v @ | Y "W
Toyalaituszilou uaglivdoyanlinedosiu (Wu Mdanuauazlasinis) wgaiu

v Y

This bucket is empty. Upload new objects to get started.

~ X2 =6

Upload an Set object Set m{‘
object prope perm:
By defaull the
Buckets are globally ::;'Tm"':: s permssions on an object
unique contaners for ‘W'W“‘w””" are private, but you can
everything that you store @mmple. your phold of set up access control
potcies to grant

in Amazon §3
0o S permissions 1o others

am

P v .
JUN 2.8 uamnune Get started in S3
v o [ 1 v v dd L 1 % ’u’ [

99310AUBY bucket ABLAALIINDILYBLANILVDIALDY wazviug fuly

.’S 1% v 1 0’.11 d U v g
LUUNIMLATRY S3 My fliunasseauasansde bucket WWuazlsild (waAdwhue
[ e‘d ' v dl e‘q’; v 1 q" o (7
iU bucket MiipguaaluszuL) FoUse bucket Naaliaznanailudiunids URL dwsu
Wiihdsld daedray Wieashs bucket uia flatisanunsaiivdeya (3 (Suni

. @ Y] v
object) aslufamundeinsldny

2.4 neilday

e CH

A1 CH @-115U) unwalysunsumeniiuses seavgaldamiuidou
Wsunsurenianeil Algsuarudouiuuniudaes g udagty uasfuniw
I‘Uitmsuﬂauﬂ'sma%ﬁmmsmw%’uﬁﬁﬁuﬁuau’hﬁ%L%auTUSLLnsuﬂauﬁ'Jma%Lﬂu
atade Fanwn C NARIUNNNIINATYY CH+ (F-waanda) uazdilasaasiauuLda
7nq (object-oriented programming) laeld Visual Studio (Gwaa-agale) 1Yy
wn3nafioamsuimuilusunsunouiames 39 Visual Studio Wuladesileines
g1ueAuaraInlunsiaulusunsupeuianes vliieulusunsuaiuise
Wanlusunsureuiwesialdonntdn  nwn C# Tasausindedvesniwsng 9 1
Vet Lidmsduniw Java nw C way nwn Co+ Tnoiidonaei

1. 8unefiiBeude lidudeunasiSoude wsieadeniw Java nw C

Wag MW C++ ve3sbatvaudnlalaluenn
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2. LﬂummmﬂmsuﬂauﬂaLmaéqﬂ'lmjﬁqna%’w%ummw%’umsﬁ’mm
Tusunsumosfiames meldundn NET Framework ufuunfnillduamilengs
fgelutiagiu

3. \Jun1writgnosnuuuunldivinaiuuu NET Framework (noniia-tyisu
13$n) Tae .NET Framework uguuuulunmsimnlusunsupenfinpe sadelnl 3
vinlulaswomilugwann Sennandiianfyves NET Framework fifle fldau
anseldauuusruussaws (Hardware) 5o svuulfjuianis (Operating System)
Auansnafuldotdlaiidyw Wy iwiesRdturosmanie ssuvfiinstuladiu

suuUfoRnisunndunes Wudu fafu fileulvsunsufaannsodoulusunsu
aoufianesinig lalngdie 520152 uaslifesfiadedindie q sdrdunisidow
Tsunsureniumesiuadanaudnsaly

4. \Wunwiiudeunss mstedunildinisudladeunndsaunsedraves
AW Java A C Way a1 G+ wiantiu vialk nwn o Wunwniifienuauysal
MNUUURTUTeLATIATNUUUENIRG (object-oriented programming)

- Tastadnalusunsuntun CH#
Tassadalusunsuniw C# Suiugruasusenauseoduues

Wsunsuvianuaaglusidiuvasiusunsugey (subroutine)

namespace (1)
{
class (2)
{
static void Main ()
{
(3)

4 v y
JUN 2.9 Taseadalusunsunnes C# Juiiugiu

v v & - o o X
NN 2.12 uandlaseairelusunsuniey C# duiiugiu laoliswazideanail
1. vunoiav (1) Wun155ey¥eves namespace daldlunisnivunvauiun

Wituaanasie 4 udddlunsdnlassadwedusunsuvunalngiidudadiugn
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oV a

v Ve o a cdw v
Fe Tnstanigegredalunisidoulusunsursuimesndudaulaeiifi@eulusuns

y
| ZAN

WaneAu weanant n1simuA Namespace Saaotiasiuliguinisasionaanse
' e‘d g a 1 %
Amsdu q driiule

4
2. weav (2) Lﬁjuﬂﬁ‘iiSU‘Ua‘U@Q class

R

14 H 1
@ o a |

3. yuneias (3) Wunisyyiufidmiuddesng 4 Agideulusunsudeansli
- ¢ 1a wva & a v o ) ;
peufumesU TR wenanil Tuunensdl fifsulusunsuamnsaiinglilouludou
994 namespace ¢ dlUsunsursufunesiullvuindn uas hidudousnnin @
v ' A < y X ‘
nsiliifsuludiures namespace afiodn class Ngnasnduuneglu namespace

Y <
nae lnewanesiasgun 2.13

class (2)
{

static void Main ()

{
(3)

Ui 2.10 Taseadralusunsuniw C# duiiugu nsdlliidouludiuves namespace

frethe a1wn C# AFUTuLumas Insdwilawgwii
public class LandScapLeft : MonoBehaviour {
// Use this for initialization
void Start () {
Screen.orientation = ScreenOrientation.Landscapeleft;
}
// Update is called once per frame
void Update () {
}
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& o @ du v v v v ¢ 4 v & & Ao v gy
LUum’d\WlU\'iﬂUTMqu?JIVI‘SﬂWVILUaEJuvlﬂVNl.l.u'm\‘il,kasLLu'Juau TUWUUQF\U'[V]

a I

wWasuunuiususutielagldridein “Landscapeleft” nsatiiulintnaiduwuasild

J
@ 1

AN “Portrait”
fhathe mwn C# Adluniswdeumii
public class Changepage : MonoBehaviour {
// Update is called once per frame
void Update () {
}

public void ChangeScene(string a)

{

Application.LoadLevel(a);
}
public void AnyButton()

{

Debug.Log("success");

}
° a'l o ™ v o s AJ t 4 [ n'/
TauA1&9v89 class Changepage Wumidslilddmsunisiasunia lngAnds
. L ” ar - v v o 1 o °o
“Application.LoadLevel(a); Wunissuardentiveantinagidasuly 1wy U1 A1l
Var .y 1 v . ) P
ChangeScene Tul#uljuhome uazfuanumi Login nfieunatu home fazluiubiou

" Login Viu#

aw o d v
2.5 MUIWNNYIVDY
a & e a v o aw o a A a v o - v o
wsiing Useni (8] Ivihmsidehmaluladiaduadwnlilunsaindensitougiie
@ < v o Y -t Py ) ' v da o a o
WamsfnwvsainidoudulssanfnwUng Fawanisnadeunuin gldaunifuiniFeull
' < vl o & ° g va v
Anaiud veudienisiBeuiideasnetu mszansaibiinGeudlanulasnmydsznoy
wazideaUsenay FedwmalifldauiinnuaulaludemuniGeunnniu lasnanisinw wud
d o _ oa dl \‘; a
uni3eu AR Code Basrdminwdu Jusvavdnmauiinauyignli lgldisnsmaaeu
Y o ' o vl - v o ° o &
Wuazuuunsaeuinna faudmdmnnslddensdous dlénuaunsainsuuuliiiuiu
- e o) A‘ o o ° a v e A ° -
aAdnA wigsy (5] Wiaiin1sidelaeiinguszasdiiiaiiarulusiaaiiou an
o v ' ' < 4 g Vo L 2/ (% LY
vhiauedeyaundwisnfitnuuansvinu Fsnuideiinauedoyaianszuia Jwmindesne

Wuguuuuluanuide Juiauedeyadu 28nvae fol) dnausluzuuuyiile 3 e
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awilng amwdangy awdu wausluguuuuamamnaniunaia weliinveuie
WilawnnTu Fawansdrnamuiilafiavelegugaduueundiadu Ae nisliuneundig
Fulagsau danumnzay Fedaufianslaeglussduun duamfaneladums didue

foyagean fio mwilfusseediladne uazgndes Tanufisweleeglussauinniduiy
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weundinduduasunisseuineluguruauidier Juth semaluladanuduais

=

\@5u (Augmented Reality: AR) lasun1seanuwuulaemdatiegldaudunan Fadnvinlang

Y v

UAUNITHAIUIATIAS 19D UNALATY TA8ae ALt uNITAULHNUIIUA T

Watch Video

-3
e vv‘
M
Scan Marker

View Content

Scan Marker View Model

View Content

Scan Marker View Map

A o _a a/ 1 _ < ¥
3UM 3.1 Story Board msvinujunmniuvasweunaiadudiasunisissuianelugusu

AuLliaadet mawaluladlaniasuass

Inglugunmsiuueundintuariinisviauliiden 5 nualasazuisienduusiay
1 & < ¢ a vy < i = - el
pENAAMILIMIEANLa I NANINSBU SRR TTIRTa1even Jaueundiaduaiuse
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3.1 1as9d519n15vIN9U

3.1.1 System Architecture
Tassasranisnmsanludiuvesszuvaziduluaugduuuniy System

Architecture saniludiu q Usznaulume

Android Application

1AR Marke —
Request ' N 3.URL Request Cloud Storage
e |— | i
: 2 Vuforia AR
wuforia Result 4 URL Content

B

aws
ST

JU# 3.2 System Architecture uswpuUnanduduaunIsiSsuineluyuyy

AULIa0IUn Mowmaluladlaniadsuass

Tngdunnnsuusszuusendu 2 dufe

1. Android Application %Lﬂuﬁaﬁﬁmﬁwﬂ%'ﬁa;&ammng’{bﬁmu%ﬂun15§U
oyaiunaundinduards AR Marker 1 Vuforia Tng Vuforia sxdsdoyanasuann
nsaunulugeundingu

2. AWS 53 fiuils Cloud Storage Mil#lunsifivtayadenisi3oussneg Tag

v . . . o v & n‘ d' L

i3 Android Application 9¥¥iantaNds URL 119 Cloud Storage (il ala5u Cloud
o 4 n‘ ] k4 dl L4 [ el A . . 4‘

Storage %wmum‘lumsawau‘,awmaamiﬂaumw Android Application tW®

wansua ifuglgay
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3.1.2 Software Architecture

Taseadranisiauludivvesssuvaniduluniugluuuniu Software
Architecture eaniludiu q Usznauluae

Application

D & T i"Userlmeifaoeji

User &

/ Viap WoGEl”
10
y

~

A

. " ¢ |
— [ Show t: 4
y 9,

Internet  Amazon Web Services

d ke a L4 1 = -l v
g‘lJ‘Vl 3.3 Software Architecture 'uamaﬂwaLﬂ'uumLaiuﬂmsaugma'[uﬁwu

Audinataun muwaluladlanasuasa

Tun1seanuuuseUndintu szudsdmnisvinueeniulugade

Tuga User Interface Sadudauldlunisfinsesiuiutugldnudesiing
u.amLu*ldmi'l‘n"q'lusmﬁqﬁamsm 9 melulaunaiadu

Tuga Show agvimifidenadnsildanlugasia q nauludluga interface

luga Check target vamilun1snisdumn Marker mngﬂmwﬁ‘lﬁmnné’aa
udrAuduaingiudeya (Marker Database) #fin151Auann Library o4 Vuforia #4

s

- < ¥ @ o ¢y v a a o @
Woliauar1 sy lugalzdiAmadnsniaainnisiiseuiisunduludaluga

Processing
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luga Amazon Web Service S3 [6][9] smthiilunisifudeyaruadnady
Tngaziiulilu Cloud Storage Service 483 Amazon Web Services FananmeSunld
azgniFenldausiunsidousis URL inuanwauuueundiadu
Tuga Check function ulugadifiniinilunisida Input fiidranen USER
Tngazidlufdoyaniuil User dosnisuiuansuy User Interface Seazusznauly
My 4 Handufe
1.Exhibition \uifaidulumsinauedeyaiinssanisal
2.Knowledge Base \uilsidulumaniiauedeyaniugmnmsdous
3.Map Model iuilardulunininauslunaunui
a.Encyclopedia of Plants fuilaiduinausdoyauazlunavosiiy

[

cda ¢ o v
wugndeglumudnisious
5.Ar Object Wuilaidurnauatoyassqniounmusznouingase
© 4 a' [ . 5 e‘ s n‘l’
nsvherasreniIsasiTunsIUduneulugun 3.3 il
- Y] - = Y]
1. Guangldanuidenivuandiunaninaniiiae User Interface
Mé’amnﬁu%dqmc&ia‘lﬂﬁxﬂuga Check Function
d‘ ! s 1 ) 4 o 1 4=1
2. Weluga Check Function SUAT91A User Interface ud avidnd
Tolunsrvasuindunisviranululuwualnu
[v] @ Y <t [ | LY XY [y [y
3. vasnidalugawidsdeteyaineanuilandunduinds luga
Check Function
4. desnamiilsminmsaunuiniainesiudiluga Check Target
5. mwﬁlﬁmﬂmsdmm%ﬂma%‘lﬂvfjﬂﬁugwu%ga UISANDS VDY
Tu@,a Vuforia
A L= 1 24 . (] i [ § A
6. WensaapuiTeuTes luga Vuforia avdsrradnsnduuny luga
Check Target
[ t Q) (d v s
7. Tuga Check Target demmaansvilaseluds luga Show
[ v A i [] 1 74 t 5 = dlv
8. luga Show gvimiimdrveveyaniy 9 nw deauaziilon
ludisluga AWS S3
] 1 ar (A\l [ e‘
9. luga AWS S3 azdrmadwsnlndunnd luga Show
1 3 I‘; ar A 1} o U
10. luga Show awaAmanuanduInfidumsuananauluds

User Interface
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3.2 Use Case Diagram uauwdiadudassumsGouinieluyusuauiios Jeva

drumalulaglanidsuasy

uarwdiafudsidtunsidauimatumniumadas doh
snmvatuladlanid@iulie

wdanivuaiivssams S Sinoloud>>
""""""" Scan Marker
wWanTuuag AUy

<<i“ﬁouq?? ‘‘‘‘ ‘EiiailiﬁiiﬁiI.
BanTvuadaedugly """

<<’nc{oud>_> _____
(Aantmuataquasussa)--="

aanTvuausuagus
nsseug

fmundnmlu
2uvu foh

-
-
"
-
-

-
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o o a e 1 = v
3U# 3.4 Use Case Diagramueduaunaiadudaaiumssouiaglugvu
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2] ° = - a
A191N 3.1 ATDBUNUNIAD nluuatngsANTS

ot AasuIe

Use Case Name | n1staaninuaingsans

Use Case ID UC-1

Description Hunszurunsidentnuanisiinssanaidieldendy
msqﬁas&aﬁL‘r"im%'aqr‘fuﬁmsﬂms

Trigger Y A

Actor gidandnuluguou Jath

Pre-Condition Warlgmuusuniindu

Post-Condition aunuinianefiouaniatoya

Flow 1 gdundnulugueudod Deusundiady

v 4 A a
2 SEUUALBAAINTIDLNBLAD N NUAINSSANTT
° 'Y o - @ o
3. dlnsenvillediolUaunuiu AR Marker Ainnagudnig
Soudimuald (svegvindliiu 2 was 30 wudung)

4. 55UUUS I naNAL A LARINAGNE A LA INAT LAY

msldndiadululnuniingsanis azdiunisasuiedussunisinausauaisudauey

NALATUIUNTEN WU IMUATNTSANIS
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A195U1Y

Use Case Name

msdenlvuagiunisious

Use Case ID UC-2
s I - a vday
Description Junszuunsidenluuanisgunisiseusinely
lunisedeyanietosiugunisisous
Trigger AnRsLaUNALATY
v v = o @
Actor AnisnAnulugusy Jab

Pre-Condition

Wanlgeruuwaunataty

Post-Condition

aunuuninnesiieuaninatoya

Flow

v v =~ < o - o 7

Limdnandnunluguyuted Waneundindy
v 4 ¢

2. svuvasianavtinvaaidenlnunudnis
< 1 4
Fou3

° v A a o <
3 insdwviietieluaunuriu AR Marker fivna
AudmsiFeusimual (szeziialiiiu 2 uies
30 LUALAT)
4 spUUlsEnaRALATLARIGEWSTILFINNS

dunu

mslindindululnuagiunisieus asduniseduietunauntsvitnudau

weundirdusunsEiasuluungunIsTen;
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M3l 3.3 Meduiemsidenivaedeaiugli

¥

Vet D)

AMDS U

Use Case Name

msideninundesiugld

Use Case ID UGC-3
.. ' @ v o gy v o

Description Wunsyuiumsidenlnuadeniugliiiieldiulunisgtoyah
d v oo - - ¢ a v
Wnendasiudeyaiwnssaldluvinugudniniou;

Trigger AnRsLaUNALALY
v v ot IR

Actor AndnAnuluguwu Gatn

Pre-Condition

Watlduwaunaindu

Post-Condition

aunuunianesiveuanwateya

Flow

Légmdundnmlugueudat Waueundiedy

2 svuvazuanaviaeiieidenlvumdeaiuglsl
3shinsdwyiflafioluaunufu AR Marker imagudnisFeud
vuald (srovridliiiu 2 Waes 30 wuAne)
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Ar9su1e

Use Case Name

mstdenlruaingiaiuaia

Use Case ID uc-4
.. - 'Y A a oA gy Y o
Description Wunszuiumadenlvuaingusuaiaieldaulunisgloyad
WNeataetutingsanis
Trigger AndsuaUnaLATY
vel v o Y
Actor Annundnunlugusu Sab

Pre-Condition

Wartnlgauweunaagu

.. ]
Post-Condition | dunuaIsANDSINBUAMKAYBYA
2 e s v a a a
Flow LgadnanAnmluguaudadn daweundindu

v o4 A o a a
2.53UU%LLﬂﬂ\‘mu’WaLWE)LaEJﬂImeGIQLﬂﬁJ%N
o A v o 4 ¢ o v o Y
3.IW5ﬂWV|1]aﬂE]1UaLLﬂUﬂU'JWq‘VWl'N@u&ﬂqsLSUuéﬂ'}wUGﬂ'}
(szuzvinelaiiiu 1 wag)

4.55UUUsSsUIBRBLAY LLﬂﬂ\iNﬁﬁWéﬁlﬁ‘\]’]ﬂﬂ’ﬁﬁLLﬂU
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Use Case Name

nsideninuauNuiAugn1sIEeus

Use Case ID UG5
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Trigger Ansauaundiadu

Actor fdudnuiluguou Joth

Pre-Condition
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Flow
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Wate A195YY
Use Case Name MIQNATHS
Use Case ID uc-6
Description Hunsevumathiauedeyanadnsaldannisauny
AR Marker
Trigger awnu AR Marker
Actor gidandnulugueu Ja

Pre-Condition

aunu AR Marker

Post-Condition

Flow

1. uananadnsnlaainnisaulnu
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3.3 Sequence Diagram vaduaundiaduduaiunisifeuineluguyuauiios
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3.3.2 Sequence Diagram MIANAANSNTUARING VB lTau

Android: Android:
Interface [ Process J [ AWS 53 J
r ai kN E E
select ;32&"; send instructional e
» Media lst o URE request
return data
User —
return Instructional
» Media .:
h |
- | g
a 5 |

5U#i 3.6 Sequence Diagram n1sgradwsNIsuARINaaIlda
#
a o w ° a Mo a o g v a o
NNgUT 3.6 wansdiuntseuveleundedy lasEuannisiglduiaendenis
- o 1w ' - - o
Feunsdeuanswnis ssuvanmimsdsloyadensiieunisaaulun Process litoUssaa

wazvhnsasdoyaaingudayauuaniuy Interface vosgldeu



35

3.4 A1AUMINNUYDBUNALATY
weundndutiewauinisseuilagldmalulaglanaiueiedmiv gudnisious
quyuauiies Tath fiddutunounishandeligldnudenTuunnishan fsszuuesl
aunuinsanesmuiiueundindurivualy Famniden
Tnumilnsseams szuvazuanaiiomiisvesfuinssanisuaneiaguua
Wle
Inuagiumnug axdiuynsvheuliidenldou 3 wydensuanina 3ale
ilovn wavwAn oust
Inuadoaiuglil szuansdoyainoiugliiglinuawnundonlima 3 ffves

a gy % ° a
NﬁNamVlﬁ:ﬂ.‘NquaLLﬂu‘YﬁaﬁJﬂqU?iﬂqﬁlLaU\i

L a v v a L = aa
IVI&JV]LLN‘UNQHW?L?EJNE Qzﬁ‘lﬁ)l‘l’aLﬂU’JﬂUﬁ’IUﬂWiLiﬂUﬂUEULLU‘U 348

A o L2 o - L
3UN 3.7 a1numsyinuveweUnaLAtuy



36
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Choose mode Scan Marker
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3.7 n15%1 Augmented Reality 1agld Vuforia Tulusunsu Unity
3.7.1 W1luil Web https://developer.vuforia.com/

@ vuforia~ oe

June 1, 2016

State of the Union

Today at Augmented World Expo, Vuforia President & GM Jay Wright gave what has
become an annual update on the state of the AR market. Jay reported that the AR
ecosystem grew a remarkable 38% in 2015, as measured by Vuforia developer
registrations. Drilling down further, he revealed that while the growth rate of AR apps
published to major app stores had slowed to 7%, the big story is in enterprise where
growth in new projects reached an astounding 86%

Jay went on 1o recap major additions Lo the Vuforia platform in the past year, and
how they can be used to take advantage of the new enterprise opportunity. He
covered the use of mixed reality (AR and VR experiences combined) to visualize
products, the use of VuMark to deliver unique experiences on any object, as well as
new support for Windows 10 devices including Surface Pro 4 and HoloLens. Al of
these features will be available soon in Vuforia 6, and you can apply for the-early
access program here.

JUT 3.24 wihvauiules Vuforia

3,7.2 @onlufl Downloads

& vuloria® eveicper ot

Vuforia 5.5 SDK

Use the Vuforia SDK to bulid Android and iOS applications for mobile
devices and digital eyewear, Apps can-be built with Android Studio
(Java/C++), XCode (C++), and Unity, the cross-platform game engine

’ Download for Androd
vuforia-sdk-android-5-5-9.2ip (6.99 MB)

. Download for 105
i0S
vusforia-sdk-ios-6-5-82ip (1710 ME)

Download fos Unity
vuforia-unity-5-5-Qunitypackage (34 50 MB)

o v ¢ . - v
JUN 3.25 wmiveiiules Vuforia vauzideniin Download

3.7.3 1@ Download for Unity

a5



3.7.4 1U7 Develop 3 ID a&éuﬁﬂﬁlogin o lidllne Register

s vuforia Developer Portal

License Manager  Target Manager

License Manager

Create a license key for your application.

e =

License Manager

Create a license key for your application,

Add Licenss Koy,
Name ype Status v Date Modified
tast’AR Starter Active May 27, 2016 1154
teat AR Starter Active May 27, 2016 1200

JUN 3.27 wihaaliules Vuforia vauwiden License Manager

46
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3.7.5 na Add License Key

License Manager  Target Manager
Back To License Manager

Add License Key
Application Name

You can change this later

Device
Please select which device your app will use
@ Mobile O Digital Eyewear
License Key
Please select a license key. See pricing for details or contact us for custom options.
@ Starter - No Charge
O Classic - $499 (one time fee)
) Cloud - Starting at $99/mo

< v < 2 ) & s
JUN 3.28 mialiules Vuforia vauslddeya License Key

3.7.6'Application Name Wldo app maﬁﬂmm‘lﬂmd License Key liden Starter -

No Charge Laans Next

Back To License Manage

Confirm License Key

Application Name
larito

Device

Mobile

License Key

Starter

[ By clicking "Confirm® below, you acknowledge that this license key is subject to

the terms and conditions of the Vuforia Developer Agreement.

Cancel Confirm

> . ) 1Y . .
UM 3.29 wihveiuled Vuforia Tududeya Confirm License Key



3.7.7 neAndi By clicking "Confirm” u&ana Confirm

3.7.8 \d9n Target Manager

License Manager  Target Manager

License Manager

Create a license key for your application.

Add Licanse Key

Name Status v Date Modified
tast_AR Starter Active May 27, 2016 1154
teatAR? Starter Active May 27, 2016 12:00

d v L3 =)
JUN 3.30 wiiaaLdules Vuforia iien Target Manager

Target Manager
Use the Target Manager to create and manage databases and targets.
Add Database
Database Type Targets ate Modified
test AR Device 4

Jun 02, 2016 0949

o v ¢ I o o
EUVI 3.31 wiseliulen Vuforia (den Target Manager Wedeniase



3.7.9 nm Add Database

Create Database

Name:

JUN 3.32 uieldulen Vuforia Tun1sasngudeya

3,7.10 lave Databasé waans Create

‘ VUIORG" DeveioosrPorto Hedio tadds ~ | Loq Out

Home Pricing Doymioads Library

Licensa Manager ~ Target Manager

Target Manager
Use the Target Manager 1o create and manage databases and targets.
Add Database
Database ype T Date Modified
Device 0 Jun 06, 2016 10:31
Device 4 Jun 02, 2016 09:49

JUN 3.33 wivaliules Vuforia wdsanadegiudeyasuusoy
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3.7.11 NANY® Database Ms1@519

License Manager  Target Mansger

Manager > ldrito

Kirito v
Type: Device

Targets (0)

Add Target Download Database (AID

JUT 3.34 miwelules Vuforia vaugidanzld Target

3.7.12 na Add Target Wanfpianuaenisnodnsasiniu target

Add Target
Type:

¥ r - e — ~

& sEinyhde

 fl ~ 7 W &)
Single image Cuboid Cylinder 30 Object
File:

Brow:

P9 or png (max file size 2mb).

Width:

wts. The size of the target shall be
content. The target " s height wil

Enter the width of your 1arget in the scen
on the same scale as your augmented v
be calculated automatically when you upk

Name:

Name must be unique 10 @ database. When & target is detected in your
application. this will be reported In the AP

U7 3.35 mineliuled Vuforia vaugidenuszinm Target



3.7.13 Lﬁ@ld%a%amﬂﬁm Add

Targets (4)

Add Target Download Database (2)
O Target Name Type Rating Status v Date Modified
2 selected
@ ROC Rock Single Image Active Jun 02, 2016 09:49
] RockZ Single Image Active Jun 02, 2016 0945
O mx  Untitled-1 Single Image Active Jun 02, 2016 09:44

» Single Image Active May 27, 2076 08:32
Last updated: Today 10:35 AM

UM 3.36 wiiheeiiuled Vuforia wdsannain Target 13Buiee

3.7.14 nm Download Database

Download Database

2 of & active targets will be downloaded

Name:
st AR

Select a development platform:

SDK (Eclipse, Ant, Xcode, etc)
@ Unity Editor

g'dﬁ 3.37 wineiules Vuforia vaue Download Database

3.7.15 1@®n Unity Editor waana Download



52

3.7.16 1hasiiwanulalu Project Unity fidasns (A4 Unity 32bit) Tasnasidnly

7l Assets > Import New Asset

€] Unity Personal - testAR uruty - testaR - Web Player <DX11> FEEE T

o
sUN
v

3.38 wiiwelUsunsu Unity thgudayailvanliudldlulsian

3.7.17 Auwna AR Camera 111lUg License Key fiasaslaudinuldd App License

Key

Fie Edt Assets GameOb;

I I [

2l 70 4%

€ Unity Personal - testAR unity - testAR - Web Player <DX11> - E] X

A 1 Account_»
© Inspectar

gﬂﬁ 3.39 miaelusunsu Unity veuzld App License Key
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3718 AunILaald Image TargetlU g fi Image Target Behavior i & 7

1d Database \umsilaasnald udnss Image Target lldvoguiineanisly

@ Undy Personal - testAR. urvty - testAR - Web Player <OX11> - o 2
Fle dn Awets GemeObject Component Vidone Window Help

gﬂﬁ 3.40 wRelusunsu Unity vmgld Image Target

3.7.194% Image Target vianan liaglu a9 AR Carera we 3t (@a1n Camera

Preview)

€ Unity Pertonal - testAR unty - testAR - Web Player <DX11>
fora  Window

o £ . v €
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The application helps develop learning with augmented reality technology for Bueng Bua Community
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Abstract

One of the technologies that are gaining popularity is
Augmented Reality, Which is getting very popular because it is
accessible to all ages, And can be used as a teaching media because of this
technology Allowing users to understand more easily, Such as using video
images, 3D models, That is wﬁy we apply technology, The main problem
of the leaming center is the limited space and personnel.
Making it impossible to support those who come to study at the learning
center Making it a hurdle to disseminating knowledge The organizer
therefore uses Augmented Reality (AR) technology, Cloud Computing,
Computer Graphic to apply to solve the problems that exist.
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