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Abstract

The purposes of this study were as follows (1) to present information via
the printed media by using application program of augmented reality techniques on
Android Operating System of Ramathibodi Innovation Administration Unit in
Faculty of Medicine Ramathibodi Hospital Mahidol University, and (2) to analyze the
efficiency and data satisfactory valuation of the utilization of the augmented reality
techniques on Android Operating System for presenting information via the printed
media of Ramathibodi Innovation Administration Unit in Faculty of Medicine
Ramathibodi Hospital Mahidol University.

This research developed the application of augmented reality techniques
(AR) on Android Operating System based on the ADDIE model design principles.
The development tools were applied including Unity 3D and Vuforia to connect the
AR codes with Android SDK and Java SDK for creating applications on Android
Operating System. In addition, performance testing and quantitative analysis was
conducted to analyze the utilization of the developed system. The statistics were
percentage, mean and standard deviation. The population and samples were service
users (buyers/consumers/customers) from 30 internal and external person of
Ramathibodi Innovation Administration Unit in Faculty of Medicine Ramathibodi
Hospital Mahidol University.

The results of this study showed that (1) the first experimental result from
20 users by actual usage 20 times through the smartphone operating system Android
version 4.2.2, Jelly Bean, processed and showed correctly as 919 out of 940 times,
equal to 97.8%; $2) the second test took problems from the first test, which were two
types of errors from scanning AR code and using different types of smartphone
operation (Android version 5.1 LoIIipop?]. The result showed correctly as 23 out of 30
times per category, equal to 76.7%. The two performance testing showed that the
errors were still remain although changing types of smartphone operation. The
problem analysis predicted that the errors were due to the semi-liked AR code design
that made scanning detect AR code with no difference; (3) the quantitative analysis
results from the 30 samples on scoring of 5 levels and satisfaction in 3 aspects were:
1) desi%n with the highest mean score was x= 4.39, S.D. = 0.52; 2) information with
the highest mean score was x=4.47, S.D. = 0.51; and 3) usage with the highest mean
score was x= 4.41, S.D. =0.62; and the highest mean score of overall aspects was x=
4.43, S.D. = 0.60. The further suggestions from the samples stated that AR code
images should be separated into sets for providing easily scanning; there should be a
sign to represent a scanning process; |ma3es should be presented in three-dimension
to motivate more users; there were some delays in result presentation; the application
for iOS should be further developed; and this AR developed system was user-friendly
application. According to the results, it could be concluded that this developed
application of AR techniques on Android Operating System to present information via
the printed media of Ramathibodi Innovation Administration Unit in Faculty of
Medicine Ramathibodi Hospital Mahidol University was efficient and appropriate in
practice because it can establish communication with a good image and trendy
Innovative products for the organization.

Keywords: Augmented reality techniques, Android operating system, Printed media
presentation, Ramalnno
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3.2.2 MHUAUNUNINITAINTSN1IUYOIY1F 55UV (Use Case Diagram)
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A13197 3.3 AD5U18 Use Case Scan AR CODE
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A1519% 3.4 A10FU1Y Use Case View Image
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A13197 3.5 A1D5U18 Use Case View Poster
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A137197 3.6 ADTV1Y Use Case View Video

e (Code)

4

¥o (Title)

View Video 1o N15979 lon3oueilmdsu (tuzihviigd/ns

a o Jd o
Gl‘lgleWHNﬁ@Iﬂﬂ!mu'JﬂﬂﬁﬁJ)

Sa¥usy (Relationships)

Primary Use Case

Include by 1 Scan AR CODE

A v .
ouluneu (Preconditions)

4 a 14 a o
wedldiiaTusunsuilszynd (ueinamdyu Ramalnno) oy
o { J 4 a a o
il aunuiee1s IAAAR VIDEO (1iog 3@ Ten3onotimdy
nuginiieq wenaadusiuianisy) uudedsiunve

11284 (RI AR Book)

YUNOU (Steps)

4 o [ 4
1. ndosuuams Iushmssunn (ee1s 1aa)
4 )
2. gy iimslszuiana
F) Iy Y A o 9 Aan A N o
2.1 § 19019013 InaNMnuAzLEAIT DY IR 1013 oLy
o ] A a o J o A [~
uuziiaeg nierann L Ianssungnazy 13 1dmu
=\ I Y = 1 Y ax A
- 1109715 1A 5 1UY FauaazIUUIZIAAIT0YA IR 1050
O 1399
9 ' /v Y A o ' v Aan A
2.2 1 luwewens Inanmvuaz luuaasdeyaia lonse
a % o (] A a Y] 4 [ d' 9
otlmFuLuzImite wsonaatuaiuianssuignizy 13

vt

1301183 (Postconditions)

a a o L) ] a ] 4
Llﬁﬂ\‘lﬂaI@W%@&LGHLN“BHLLH$H1WHﬂﬂqﬁéﬂﬂaﬁﬂm“ﬂ
u'ilﬁﬂiillﬁ@ﬂ@@ﬂllTH’EJﬂﬁ@aﬂﬁﬂﬁlla$Llﬂﬂ\‘lﬂuwa'ﬂuﬂ@

aunsn Tl




56

A1519% 3.7 A0TUY Use Case Snap Shot
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A137197 3.8 A10TV18 Use Case Share via
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A15199 3.9 A105U18 Use Case Quit
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3.3.7 msvimuwetwamtu Taomalulad Vuforia,Android SDK, Java SDK
waz 1U51n5Y Unity 3D
1) malulad Vuforia
(1) ﬁwmmﬁﬂiam%ﬂﬁﬁﬂmﬁ https://developer.vuforia.com (LA
¥1113A121 T11an VuforiaSDK for Unity 9§11 SDK AR iethunsiaimimaiinniiue a3

520U 15105 Unity 3D @90 I0A 3.15
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SOK Download | Vuforia De.. % -

-t-' D) @ | hitps/developervuforia.com downlads s D e || A s we 9+ a0 =

& vuforiar osvaicpa: portal

Home  Priing  Downloads

SDK  Semples  Tools

Vuforia 5.5 SDK

Use the Vuforia SDK to build 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 Android
vuforia-sdk-android-5-5-9.zip (6.99 MB)

" Download for i0S
oS L

vuforia-sdk-ios-5-5-8zip (1710 M&)

Download for Unity
‘vuforia-unity-5-5-2 unitypackage (34.50 MB)

Dty

Release Notes

i 3.15 widulyd (https://developer.vuforia.com/downloads/sdk)

dm5ua11 1vaa Vuforia SDK. for Unity

(2) M3a$14 License Key ttazaoarin1d1a131ulysunsu Unity 3D

A Yy 9 o [ A
L‘Wﬂi‘l’iﬂa'ﬂﬂ AR Camera NMIIUANNINN 3.16

License Manager | Vudoria Deve... %

!- DU @ bepr. deveioper vilome.com targetmanager, e eniebAanages ic emed stngleta @ || Q Search 8 9 ¢ O =

e vuforia- veveiops: Portal

License Manager  Target Manager

Licanse Matwger 3 Ramathibodinn

Ramathibodilnno oo ne o

License Key

Please copy the license key below into your app (valid only with Vuforia .2 of newer)

ATUzDgirv.////AANARVLAGE T t 000k ) FQUISzdWeL Bq IpBFx immmenl DV
ipr qE Q0. ITDE ) GMBOOL Bmksx
/SsYdbE /Zh0gNTY 1NHp VB ML Wl kQo26XdZXTenuTrbDkSSq+a0z

Kpo) 904X g
©/FD01CIIRBPrOUHE /62 ¥ l2
A/n]3010Lpi lauCqRvIZaWfd JOWI T+ YIAla IYaTNESGPThH7xATcNIN

ReaJi0

View Vifons & i ense ey

- . 4 g X 4 .
NINN 3.16 LLEAN License Key Ne319UUN Vuforia

) J { o . . {
(3) veerilnan laeonuun 1y swivaaldn vuforia # Target
v S o L4 4 g .
Manager NN HUTINTANY Inaaee1s laananua (Download Database Platform Unity

4 ) o 1 o . [ {
Editor) *.unitypackage 11101110015 1aau1 1991159170 11/511A53 Unity 3D #9910 3.17
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‘ vuforia™ peveioper Portal

Hello sabhfc Log Out

Pricing  Downloads
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+
4

Date Modified

or_Pe Single Image Active Jul 13, 2016 1757
B o RamsNasalPoster Single image Active Jul 13,2016 1755
s o ¢ Single Image Active Jul 13, 2016 1754

{ ' P2 s
MR 3.17 uaaaninaansa 1aaeens Ina PlatformUnity Editor 910 Vuforia

2) Android SDK
o a & » A g s A 1 .
®N13AAAY Android SDK 1A losd tileae11516A5% Unity 3D Tu

] o 4
matlszananaiiulv§unuana *apk danni 3.18

1 Download Android Studis..

€ OUa m android.com stude B¢ Q 8 9 3 a0 =

ol Android Studio

€ Back to Developers

1 Android Studio
The Official IDE for Android

USER GUIDE

Android Studio provides the fastest tools for bullding apps on

every type of Android device

World-class code editing, debugging, performance tooling. a

flexible bul , and an instant build/deploy system all

allow you ta focus on building unique and high quality apps

DOWNLOAD ANDROID STUDIO 2.4
FOR WINDGWS (1787 MB)

» Read the docs > Seethe release notes

§ 3 J . . o @ o .
A 3.18 111U Tvd Android Studio d115UA1Y IMaa Android SDK

N https://developer.android.com/studio/index.html
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3) Java SDK
o a g’l ﬂ' 1
NINITAAAY Java SDK LW'E)"H')EJT'iJiLLﬂﬂJ Unity 3D Gluﬂ'lﬁﬂi%ll’)aﬂﬂ

flulwduuana * apk fan i 3.19
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€ U e aoaciacom vechnetacrd o dounisad, edes el € || Q searcr "6 9 a0 =

Segn InRegater Help Coustry v Communibes ~ lama ~ lwantte .~  Search Q
Products Solutions Downloads Store Support Training Partners About OTN

e Owrsew  Dowaosds  Documentaon | Communty  Technologes  Trameg Juve 0Ks sad Tooks:
— T + mase
P Java SE Downloads Ptz
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a Server JRE
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M 3.19 Wihdu'lsd ORACLE dwsua1i lviaa Java SDK

ETRY http://www.oracle.com/technetwork/java/javase/downloads/index.html

4) T/sunsu Unity 3D
(1) Import Package Vuforia SDK for Unity a15]1 SDK AR nagla
License Key lNoWAIUUNATAAIINITUSTUTLHIN Vuforia 59001 1511054 Unity 3D Taeay

17319914399 AR Camera 910 Vuforia #9019 3.20
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File EdR Asscls GemeObject Component Vufona Window Help

» ImageTarget (10)
» ImageTarget (11)
* ImageTarget (12)
» ImageTarget (13)
* ImageTarget (14)
» ImageTarget (15)

* imageTarget (16)
» ImageTarget (17)
(19)

A . ST Y A A .
NINA 3.25 LEAY Video Manager UU0015 Inaniaon 1uTUsunsy Unity 3D

(6) Mmiasoan 1§ (Build Setting) 111 Ivldumana *.apk (Android
application Package file) o T anunsmi lAaauilunerwamFuuuszunilfidnsueuasosd

Tdaanaaalunni 3.26 - 3.27
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Build Settings =]

Scenes In Build

Add Current

Platform
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%y PC, Mac & Linux Standalone Texture Compression | Con'toverride |
. Google Android Project ]
E i0s Development Build [
Autoconnect Profiler
i Android 2 Saript Debugging [ |

| e BlackBerry

| Switch Flatform |[ Player Settings. . Build || Build And Run_|
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