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A Building Block Application with Augmented Reality
for Mobile Devices

MASAMI IWATSUKI!  KAZUYA HASHIMOTO?

Augmented Reality (AR) allows us to enhance our perception of the real world by overlaying artificial objects or information.
Recently the AR technology been greatly developed and is used in various fields, such as not only the world of entertainment but
also medical treatment, education and construction, Web catalogs, etc. However there are still few educational applications with
AR that can provide an interactive play field for children without special devices. This paper shows the development method of an
AR application that allows children to play virtual building blocks only with simple tools: a cubic target, a plane target and a

standard mobile device with a back camera.

1. [FCHIC

TEDOEMRER A~ — N7+ R4 7Ly N PC 2R ED
ENA RO KAV, JRIEBLE (AR : Augmented
Reality) Hiffiz W=7 7V r—ya b B E<HG LT
W5, 2L, TGO AR TV r—va i CC e
WA TV bae A TEBICES ST —WIHRR

THEFO—FTHRT 7Y r—yarnk¥EEEDODTND.

£72, AR Hifiz VTt BE TR 2T 5 X oA
TTVr—rarbEEDRW. TR TIREBFND
BELOLVWObNAEAREODZ, AR Hiffiz H\WCT A1 v ¥
TIT L TIRENANT T r—a b U CURENICH
BCEDLVAT LBRETD. ATV r—a Tl

MR A — 5y MCFEA O T 0y 7 BRBA T V27 b
ELTEBSEDZ LKV BIRICEWE CEHEBN R 8RIE
BEMGERTEZ D Z LN A[REICR S,

FEk7e AR HfiT &2 W TeRIART 7Y r—v a UMER S
NTWDEN, I TREIN TV D HIEANL, #BiE~—7h
EHioTHRET v v 7 2R LT T2, ey s %
b R CELS LW ERERRL, B#EL3b0nENn)
MERR®H D, F7ER, FE ORI LI HIER2]I T,
BALZ ADT —7)NVEETDENRERES AT LE
NoHolleh, HTHLRRECFRICESZ LN TERD
o7z,

T TARRTIE, Z<DOANOLRAET HIRERNREN

FTLIRBOREE
Hosei University

(©2015 Information Processing Society of Japan

ANVEREFMAL T, EEX—7y NOFEE) & BEX —
Fy NOLFREND 2 2D Z =47y M & AV CEEZE
MR T vy 7 /A BT, [EEORROERY A B
RO TIAAENZHWECE 2T 7V r—ra VRS
5. K77V r—v a3 T, 2—PFIEE A IVERD
J AT ANFEB L0 EEEE EICEINE 2BOX—5
Fab bz, EALAMREDAS VFZ—T = — A& BET
LT ETEIEY —F v bOMEIZH LW v v 7 AT
5. Fie, Tuav I BEEXY—4 > F EIZ ARICE D FOR
END LI L - Ta—FIFEBN R ERWBRIETT 1 v
7 RAEBEOMEBICRET S LN TE S, Ebig, Yuy
ZIFERWIRE Vo L EHENELARR L 2o TS, FiE
HHOT a7 ba—Fnt offEY —7 > MM LT
B2, L7 my 2o bmaEEXY—5 Y ME LR U
FSICETTAZ LI L EEVm & A BT 2 — 5
EHTNDEDT, VHBREOBIESL—7y NeRKRE LT
FLbRnoray s A ENRDLZENTED. £z, &
DOEEIEEFR LY Flzbd 7 ey 7k LiBHY = —
Ty EEA LSS LT, BEFADT 1
v I MMEETH LD FTICHDZ E2HENICRBEL TN,
I, MEEET U EERLT, Tey 7 IcyEsE
a2 LI TNDLOT, A%, Tay s b
SHY, LD LTGESZENTE S,

85



2. VATLEE

KT 7TV r—2a BT 57D LY AT A
BRELE, LTFo@mh Tthd.
21 ARBELEARTZATSY
(1) Unity

Unity (% Unity Technologies 23232 7' — Al {EAT O
MABREECTHBI3]. 3D A7 Vxs baELLTHD
AR L ORMMEIZRL, WHEHA T VU B LTS, F
7o, AT T Ty R 7+ —2%ETHY, E/A RS
OHEACHLIIE L TWD 72D, K AT AOBRREICIE
Unity Z VTV 5.

(2) Wuforia SDK

Vuforia SDK (% Qualcomm #2382k L T\ F /31 Ll
K AR 74 77U THY, Unity HO SDK bigfit s i
TWB[4]. Bkx Rk % =57 NEFIRAT 52 LB TE,
IDF—=Gy N EOREEE I AT TRADZ LIZLD,
T A TR T B H— 7 v N ONEEBHEE Z1T,
CGC A7Vl FOMERDHEREL LTHATSZENRT
2. %7, Vuforia SDK [ZLEEN E 722 7210 T2 <, v
A N AR EIT > TV DD, Z—F v hO—N
BNTHREH - BN TEELVWOIHERDD. Thbo
HEND, AV AT AORFTIE, VuforiaSDK ZF]H L T
W5,
22 BELEM

X1z, K77V r—a rEFRAT 5700085
MERT. TNHOFEMIILLTOEY Tho.

(1) E/NAILEEER

1FOOQD & 5 RERICH AT & ## L7~ Android %
Ty FEAWS. BTV r— 3 UBI¥ETIT ASUS #E
X0 2013 4EI2%E5E ST Nexus7(2013)[5] z 1 FH L CEhE
WEREATO TWVD B, DL L DXy 7 F 2 fF% Android
MR THAT S ENTES.

(2 E#£4—4Fvtb

H1Ho@D k> 72 FHioLtEX —47 v hEFAL
T, DV FEEREZRD TS, ZOFEMZ —7 > K
WX LT, |EEFmE T — FEERO yEiESmE L
TW5. BEFLOT Oy 7 3L —7 >y MIBREL T
< OT, 2—WFEZOF—Fy NaeEErEE20, HiT
DT BZEICL o CHERWE AL RAENDD S Z &
NTED.

() BIE2—Fv

M1HO@D LD BN M OBMES — 5 > b EFEA
DTy ZIZRNTT, 2—FEINERL RN LEEYS
5.

(©2015 Information Processing Society of Japan

B 1 RS
Figure 1 The Required Equipment.
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Figure 2 Virtual Objects.
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Figure 3  User Interface.
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Figure 4 Flow of Basic Operations.
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BIEZ— 5 b

EEL—5y b

B 6 JROER
Figure 6 Selection of Shapes.
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Figure 8 Ascent of Blocks.
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Figure 10 Example 1 of Building Blocks.
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Figure 11 Example 2 of Building Blocks.
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Figure 12 Expression of Block Settlement.
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1) Augmented Reality Building Blocks
https://www.youtube.com/watch?v=3mis_IdAgPc
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3) Unity

http://japan.unity3d.com/unity/

4) Vuforia

https://www.qualcomm.com/products/vuforia

5) Nexus7(2013)

http://www.asus.com/jp/Tablets_Mobile/Nexus 7 2013/
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