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Abstract

With the increasing maturity of mobile computing, smartphones and tablets
have become popular digital products in the consumer market, and “APPs” have also
changed the ways people acquire information. Under the trend of digitalization,
virtual information has gradually come into reality. Through application of augmented
reality technology, people can also have enhanced interactions with the reality on
their mobile devices.

This study attempted to develop an APP for iOS-based mobile devices using
Vuforia augmented reality SDK. The research methodology included literature review,
prototype development, observation, and interview. This APP used markerless object
recognition technique and was developed based on induced design principles of
human-machine interface and interactions. The developed prototype was evaluated
through observation and interview.

The developed APPcalled AiR consisted of three works, including Finger
Soccer, Chopper in Disguise, and Magic Poster. Finger Soccer and Chopper in
Disguise are based on the virtual button interaction model, which enables users to
interact with virtual objects on mobile devices using their fingers. Magic Poster
integrates videos and prints to represent magic newspaper in the film Harry Potter. All
these works were intended to apply augmented reality technologyin our daily life.

Finally, the effectiveness of this APP was assessed by users who have tested it
on their mobile devices. The main contributions of this study were as follows:

1. This study applied augmented reality technology to develop a prototype APP for
mobile devices. This attempt established the possibility of applying this
technology to mobile devices.

2. This study proposed a novel interactive model and interface for application of
augmented reality on mobile devices.

3. This study offered APP developers an example of integratingnumerous software
systems and development Kits to develop an augmented reality-based mobile
APP.

Keywords:Augmented Reality,Mobile Device,Application,Interactive Technology
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FFrECES  SPIREENE F AR - AT AR AR A EHY 10S
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#HE L HHEAYE AR A GEG S -
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WL 2 1% > PEE TR ETBIE L E (FA R a0 - ARt E Ry
Tl asea T EAAE VR B BN A T TRk B RA 3% -

FET REERNARGHESENR
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* 22 AR ERERENT
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5k Mark Fiala 52%1] ARToolKit
Z BTN 2004 FEERH o ARTag 58
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AL S IEEGE R ER S S
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AL 0 FTDAE R AR FH N Y
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tPlus 2% > ZHPTEEEN Handheld AR £

10




EBLH

B

B

sz —8 0 BeE HERIRG
i o [ ARToolKit /58 T fH4H( L
M SAGRE 0 T Y ARTag A%R
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THEMLER - (HHEE BRI
NATEEE ~ IREEE AR - BBl
2006 5 6 FAF 1 HHT s 4 -

NyARTool
Kit
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JAVA

—E R ARToolKit &Y Java
R=CE o AR Java ~ C# ~ Android
FRAZ THIESELFEE 7l
[EFE ST G N B
FH EHAsE TR E AR -

DART

AR Rl

Macromedia

Director

Fy—3E{TH Macromedia Director -
BV ERE T H - iEEAERK
5y Flash B2 Director #CARFTEI/ERY
NAEGEEIERA NI R -

FLARTOool
Kit

AR ARG

Flash AS 3

L ARToolKit FsFEtERT 58 Eay T
B \] 33 50K Flash #Uis
P EN AN 4SS E AN E

=g

PozARToo
1kit

AEEC R

C++

DL ARToolKit AFEEFras@ny T

H > a3 EE 5 Poser #RAS
T E NS S ER R &
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Processing

IiEaC A g

JAVA

AT H CHUPREEC - (BRI
JAVAFES > Bh{ERGRRERE
FEINfEE FHRIPR A -

D’ Fusion

TAaC = UR il

BiThsEES

WRAERS R IRE - G
[ m T {5E A A [F e A - &
D'fusionAR SDK - FJ 5S4 M
SEEIFE -
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Cit alE ALl AR WS 0 Bl
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PRECIBLA STERIESIE -

BORHREE H EET00(2009) ~ HEEHE(2000) K 5RZF572(2011)

W& S TR H Y R LR R - PR A Lt T T B S PRSI B
SR > 2% 2-3 BB EFRESURITTEF a5 E -
R LITEIEBENREE ERREEN

TEreS Android 1Phone Symbian WM Java

EfF34TH

Unifeye Mobile © ) o o ©
Junaio [ ra O O O
SREngine O ) O O O
NyARToolKit O O O O o
iPhone ARKit Q) o ©) - O
QualComm AR SDK ® o O O O

O OFREELIE OFRLLIE
ZRIELTE A http://jwill.pixnet.net/blog/post/25524976

A NERERGH R RAVRI EIRRSEE T - SR BRI E R
= BRI E (R - BBINERSER R ERE - RE ERNERF
/& ARToolkit » #] LAGHSE G SRS B HAE - (BAEHR(EIF & 2[RI RAVERES -
{8 & A REE N ARV R R - RIS E IR RO i B T A, - #t
#f iPhone B¢ Android F&t- 15 FESHVEFHAGLS - Hradsdir e A iRac\3%
JEE PR -

AWIFEEETES 10S Z40F- 5 bl sy Eian e R0 > HL AR 2R A
sCEVABRR R AT - PRIL3EE QualComm 2 H] BRIV ES & 5T & Vuforia »
Vuforia NMESZHE 10S &6 - B RS R WSRO - T BT UERS
Unity3D $REGHYED(E /1180 6 SRRV S E ME R Y L BITORE - A fERIRE A AYBH
] -

F=E B EEER

EE S e B ER 2 M T8 - FIERE - R RSN
) —{ES RS o f(KHZ Joan Bene HY&EE » A&/ A SESAURE - FiE
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HIEES ~ AKX OFHRVEES ~ B1FVIRKEIES 29 NFI(ETEE - EZERAYEK
st 0 FTER I (AR N\ Bl Es 2 BV RT A B eSO A EE) -
Jakob Nielsen (1993) 32 Ayeb{di/ M EIYE MW IEE—HE » s f1E
SRR AR » Rt
— ~ a3 (learnability )
ZEHIERZ S 52 - T BAESEE R RAVIRAE 24080/ i -
s eRME (efficiency ) -
LI HEEARHIER - EERHE—HEg T A IR = %0EE
YR -
= ~ HJECERY (memorability ) *
FEHBEEREAF NN A ZELE - IS — RIS R R4
BAEAVRNVIRIF 240 - N ETEEE -
g~ g3 (errors)
2 HIERZ A EEE RS R R - EEAEIREIF A g S AR R
i B B A E gl . o] AR 3 1y v A el
A~ WHEFE (satisfaction )" :
ERABEIRE RS HR - BRI E 2 E R B0m = -

Graham(1999&0 5y A Bl A A T VS B S ki — (i 6y 77 N2
W WA HAEA —EAEERY G E) - M Schimmel (1988) " A&, AHHIZE
[CIERHRAE - A BRI — S AYEE - EE T BMEAVER 2 FAR A
77500 ARENMERETLZIEIS(OIFE - T B o] DABSIF R tnlaE (FEE > 1994) -
Borsook, T. K (1991) fetH A BE [ #m - £ 0 8y a2 P ez e s
[Ol&% » WEETR LR EIAVIEE R R BE AR ERVFEK - T H a8 2 el
BECE RV [ o RIELER Y T R O BN BB - Aol T
— ~ 17B[[E]6& (immediacy of response )
B AE RN IR R ORI » B A4 AR A VIRV UE B8R 4G
fHEHE -
— -~ JEARMEE R (non-sequential access information )
RERE BRI H CAVRR R E A B R E P A ERY &R -
= ~ HEM: (adaptability ) -
RS A EIE B 4G T A EIRVERR -
g IE]ﬁE (feedback) :
RES HEHE A BY [E] T A6 T 3% 0] e A (el i -
Fa L_\%%T@ (options )
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{5 FHE R E 2400 » B BEhIRE ST -

75~ EEEEiE (bi-directionalcommunication )
ZAaEfE it S S S E » [N AE A RERERE R AR - it
I RIFHEEEE

A NER N B B YRS TR H 81 G S RYoT R ASER S T ER
FoEFIREPASAEETRA > SR FE IR - sefeE AV A Eh /i
S BIBRE B TR A B - BRI B EINSR g o SRR EIREA -
g R EHG ERE A E AR VY SR B EE A L RE LR H RS BV IRAE
FERER

IR B RAEERE BRI ER

A AR B R E A E A S E AV AHRRIE A Bt o - AR gst
W THZEGIRYEM A ~ GEIAE s P U D RE I EERET -
— ~ Aurasma(2011)

REHSEEIEI L E S A B2 R o 71 H 2N EUE R R T A
iPhone FirfafmivE) » A BEREm &I EREETZELY - BraEse
B R B Ewm ERER - 20El 2-7 B e

2-7 Aurasma App

. ~ Konstruct(2011)

RS REA G E) > (FAAE AR (Sting Y SDKs)Hak[E %
FH iPhone HHYZSvEfEBEIES » B SEHALOIEENELER G - WIE 2-8 -
A R ERAVER - BE&EAYEI FEEN ) » Bk T EENE
B -
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2-8Konstruct App

— ~ String™ Augmented Reality Showcase

String Labs Ltd #8545, 2 5 & il BRI EA: - I2FHEF App FBn
THEEHZENOHITIEE G2 st EYEE A ETEE ~ PRl RE %X
BOCF ~ mTEE 3D - AR 3D WS Bl R nTE AR B R E R T

ok
RE °

2-9String™ Augmented Reality Showcase APP

/g ~ Starbucks Cup Magic
B RHEY IR R A S B P I E AR B E AN
ECnngEls > BT % iPhone AVERSZ SR E YRR RV EIZE - ey 3R a7k
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T RE - VEEAERY B8 NV SR REE - SNSRI S 2R -
RERG SR O BhHULEE -

2-10 Starbucks Cup Magic App

H -~ fiat street evo

Fiat /R B ELE R IWEREGEE P T WA IERE - BT RS
BEAF IS CAYSORIREENT - e EE S H3R Filat A S5 E Ry -
ETVHE B S ETHVHRPNEE - fIERFFPEREREES - FRESmE
FUREMEBGRIEHEIIEE » 35 =GE NS TEE ISR MESHERE -

Iy fmw,

a

ANTINIEBLA CON CORNERING

2-11 Fiat Street Evo App
7~ ~ Historic New Orleans
Historic New Orleanss SEf&F EE3 i 2 15 B ABAE A2 U215 L1l > BT RA
B AEEEEHER TR [ERAEXgEEIPTENLE - thEHE
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FHEMAVERR R - R AR B AP B I 5 BRI B & - 38(E
MBREFRF BRI G - SEEAE A E ERAEAREN -

Nearby (within 33 ect)
e @ | — 6 of 395

2-12 Historic New Orleans App

A/NEFAERA TEEC R EAVENY ERE AR SUET T 0 W&
W E B T e ARV T - % 24 /A ST NEE RS
HROER - PRkEE - 2G50FE - HEEME - R 2-5 OIS > R
TEMERAARNOE AT - WE -~ e 4N TR B MR ERY
HEE > (AR EREARENSE -
= 2-4 BEhrHEET T

ZEHI4TH JEH PR R RS E
Aurasma P~ B R 108 =2
Konstruct [ FHiEzo = 10S 3D Ytk
String [ sz I10S 3D Yt
Starbuck . a1
arouee i SR 108 3D Wy
Cup Magic
- P 10S
fiat street evo EES R EE , 3D ¥t
Andriod
Historic New W g 108 H
Orleans
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73 RlER A e B i 5 TR B -
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=~ SERIpEERA
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AR BRI BHEE LIS (1993) FrfethiHY S e Al a2 e 1T o Al
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L NETE WAk
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FUE REETHEEF

KRG H =T ERRIE AR ZH > Ak T FEEk, -

TEALEDT ) K TRMDER, o EREAZEGIEEMA Qualcomm (&EHAE])

FirBfZEHY Vuforia {TEE RS EIREM » Vuforia EE1ETTEIEKE FRBHSEHVIE

FEH: > /2 Unity3D $EBHVIMEMES - REEE T EGNTEE AR EIEN
B{E (Action) - HfHFMAESCHRRIlT - o7 DRSS BT & AT RR KAV IE
PR o HAHEEEAYER /> & {3 Y 3Ds Max2012 & Unity3D 3.4.2 #44F 3D A » F
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F—E  FERZER FEREK

— - bl
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