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Abstract Since the advent of Apple’s iPhone, the smartphone industry has been producing new technologies
and concepts at an accelerated pace. The speed of progress in this sector is exponentially increasing in
accordance with Moore’s Law, and smartphones are rapidly changing various aspects of human life. Especially,
object control technologies using smartphones are being utilized in various sectors, including robots, home
automation, and smart objects. However, the current smartphone object control technology is limited in terms of
multicontrol. This study proposes the combined usage of the Bluetooth and Zigbee Modules for multiple object
control using smartphones, and presents the necessary application design properties and the methodology for
Zigbee communication. The study is an attempt at a territorial expansion of design, as a proposal of new
methods for utilizing smartphones in the age of smart objects.

Key Words : Multiple smart objects control, Bluethooth, Zigbee, Wireless communication, MCU, Digital Convergence

Received 4 May 2015, Revised 12 June 2015

Accepted 20 July 2015

Corresponding Author: Hee-Ra Kang(INHA University)
Email: paper@policy.or.kr

ISSN: 1738-1916

© The Society of Digital Policy & Management. All rights
reserved. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by—nc/3.0), which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
properly cited.

D WHEA] S whE HEe ut "rks W

Journal of Digital Convergence | 341



A

o=
T

=1 =
= =

‘NUIMO

]

=

gl

‘NUIMO’

At

o
o

Atel = ‘KICKSTARER®] 274

2. M

He =

< RC7h RCE 5

=

}

FE

o} Ao} o

Ae

MEES o g

<]
o]J
il
i

Al

§_]:

ok ol

ok

=

]

=

919) A 2PEE QIElo] 2 ol BERs

[Fig. 11 NUIMO

=
=
A}

s
=l
=

2~ 0
=

o] 7]

)

101, gpol

o

Far Sl

[

< Ao

O
=

§ 27 e AN FAoR Hore] AR

ko] A

0|

|

& Eol 919 Y

19 ddo] &7Fe sttt

A=

d

p=j
5

|

o)

o~
T

QI Yo]

L

Aol Az of
of &2l v

P
=

AN

=]

10171 o

1A "ok Ela o1 7]

THow A4

ol =

<)

o

"

0|38t MCURte| oA

o

=

=

=

t}. MCU

s
=)Aol

=

sl Ee] of

MCU3) 9| &85 A%

)

4 7

L
L

A
[¢)

=

MCU= Aarduino
7ht iRl 7t ol AHS

|
S|

g

& mja

3

o~
=

o]

MCU®|| ]

L

=

2TEL0]

3.1 MCU2} ADIEES| HAS 2|5t st=g|0]<t
FEZte) AFL 9

Au

T4tk Arduino

MCUZ t}

o

(e}

[e)

Feglol

7], A9, &, Wi-Fi

oy
3) Micro Controller Unit2

[

L

L

ot

342 1 Journal of Digital Convergence 2015 Jul; 13(7): 341-347

2) AntEEo| EFElo)



A Study on Multi—Object Control Method Using Smartphone Bluetooth Communication and the Methodologies of Convergence Research

do] TR, B2 ¥ st=sofe AZEg ol
A5E 7H L vk 53] Arduinos SEA2 3H=9 0]
of 2z Eojo]7] ufiel e FFH2 ArduinoZl /N
Ha glon o wE e Aol A AFEo] o
2] JAelA FAE AL olo] AHEAE Aol ghA] A
S Agste] A 5 olE FHS H A Qo <
F-olA+= DFROBOT A ‘Bluno' & AHEAFA
Bluno?] 4% EF5F2 408 Wdsta 9l
EF52 BES AMEHA] gholk itk A
otk w3k gukd o & A28} Arduino Uno
I} A7} ol Aol Hojut) EdF AlRA
[0Se} F=Ro|=9] o] &g 7|2 o2 A|FshaL
QE gfo] Fu; Myste] Algo] bR HF
Itk obel [Fig. 2= 1054 ofZelAlo]de] ojo|tt.
ek A 2 BlunoE 2ol Ao H [Fig. 219 Al
WA agn 22 omxE B £ gtk o] 19

LA

H
Avf
ol

N

L g 2
N :

1~>ﬁ~r£
HNWELMRHB

Ea
=

=
Arcuino®] 1489 147}5} o1 el A £
AT 24 T F QA2 Qe el ¢ 5 9

t}. &A% [Fig. 219] 7 Bluno 1241 ‘DFROBOT
ol A AlE o}~ Oieﬂﬂlo Aol thE QHAES A
a7l A

i

AntEZOA 9lo] £ = 9k dpA|ut OM f& U=
‘DFROBOT’AM] A 7R R

[Fig. 2] Smartphone application

3.2 AOIEEQS| O{E2|AH0|1MS 0I8
oo A HiH
‘DFROBOT A= 0|28t U183} a7 0SS} et=2 o]
=058 BF AU & gl olFe Aol TRy &
25 27 g7 sFdch & Aol A= ‘DFROBOT A
A AN TR AAS H} o= /\D]—E:-’-_Oi EES

ro

MCU

Ulel AStoleh, 9% 3 A oA ojZel Aol
A ANF BFRAE FAFAL Fol B0} A
an)E ek gl MCUE 2= shgolth, vt 25
Foag eI Qi MCUS) Aglo] F33 ke
Tl 28 25k gl N BB FeEr) o] 4
$ WREL RABNS B3 A4 g olng 3

It
=

(]

<)

1o
o{

»

]I

2

£

= LBAE F ALgA
g Alo] 0}7114611 ofe] Z& et
Blunodl] A2¥ v BAES)
BAE AolE ffs =7]7}
ofo] & ¢te] x4 2914 %—% Loz Aofsr7t &

A A o]m] A o] A
ojwjA|7} B &

o L S A o

CONNECTING ARDUINO CONNECTING ARDUINO

DEVICE SCAN

Journal of Digital Convergence | 343



A SAE 0|8 OF QEXME HoiHH A Hxjof 2 AT

oA57] Shef ool Hhgt

o} ey e

X0,
>
=2
2,

o
o
rir
29
o
poy
o

[y =
o
S
)
o

TR A
o ol
o

i)
1o

I o
o
=
)
)
Job
el
>
T
ACH

o
Bosg

BN
N
L o 2

lo m R
AT

off

Qo

il

o

a5 78 & 5 e 7P 3 ol A=
A7 AE, A A Folth. #7}e]7] o
woll, A Al (ZES) B ZUHY &8 okl 41
Al A o= ek g A o]7] vl wiE 2
Frgo] Aotk viAl YEYA 7152 sb7] Wil 4
< G HelA 1 e S k) [1]o]
29 o]fr= A ZH|(XBEE)E ™Il MCUS} 742fe] B
AE AojE 18 MCUe AR8-8FSATE A 10 S AF-&-8)

=
IZ9aE Y 39 dEQae] FRe e

=
2 i
o
oY
=3

2
off
o

HES =] e

2 ol A vekE v 7 4
we] THow aoke & 9 =

o, Z7te] e £5

4) Z3leh, A2 Al BUEY 23 RRle] Bt o, =l
ojshE| 2 r AFL A TR, 2012, p.92.

HESAE P8k B4 uet 548 7 gtk
[Fig. 4114 & & A& 213 o] VEYaE FAst=
Wl ol whe} Directry connected network, Star network,
Ring network ~1#] 3L Multitiered network &2 & =
ek [1]

Directry connected network®] HH %=
A & 5 e vEYT Wil
§4& 1830 ‘Star network WS A&} Star
network' & &3 ~vtEZZ} WQl MCUE 9124%
MCU 424 ZigBees o] 83 ths B AES}
o7 Adste waelth oA HH 3
< o83 e BAEE A4 koL Alo] & 4= Q)

ol vIEAAE st AAdl w9l MCU= ¢kl
A A|AIE ‘DFROBOT AF] ‘Bluno' & AR&-3F3 2w %
IMARE-S 913l ‘SeedStudio’'AFe] XBeeShield & AH&-
3IAth SeedStudioAHe] ‘XBeeShield 2] 7~ Arduino
Uno x]9] $le] A L& Arduino} 2ol shw 2183
F A YArelEe] gla, I Arduinoo] AYF
XBeeShield 9ol Al h& 2=& 7 AAEd 4= 9
Al =] Slrk o] gk ool A £ ATl A= SeedStudio’
A}e] ‘XBeeShield & A1 8]3}93 L.

>
=
=
o
o
=
ofy
o
fol

[}

-
o
[~
b}

fom e =
Mo o

o

o

2

5) Z3le), Al A ZUE Y 25 TRl Bet A4 =1
et H| e T RRRIAE SR, 2012, p.93.

6) Tom lgoe, Making Things Talk 2nd Edition, O’REILLY,
2011, pp.77-78

7) Ao 1y 52 HEHS K5k dlolE FAIGolA, Tl
oJElE HEdh TRl F&ER: ol o] 75 E9lE
Wit F8 A 7ol ©Ev]e] &S Uit

344 | Journal of Digital Convergence 2015 Jul; 13(7): 341-347



A Study on Multi—Object Control Method Using Smartphone Bluetooth Communication and the Methodologies of Convergence Research

Arduino Uno =& 1 W8 B9 A9 WAE 9
= BA9e 01He TX, RXHolt) 9Jollr Alg-3
Blueno?] 7¢- EF %229 225 943 0,112 TX, RX
ﬁ 0 /\].3_3]_ olt} ulek E EEAQ,} X]jH]E E;\]oﬂ
Arduino Uno &2 1 ¥8 HEoA A&3 49 E52
she W 29 011 AS AR 5= gluk shAInt
Arduino™= SoftwareSirals A 4gtt. SoftwareSiral o]
& Arduino®] tAE #E& ARt t=9o] o] TX, RX
o] 715& AZEY R F88k= Aotk SoftwareSiral
o] 7% 115200bps7hA] o] &= FAlo] 7hsstitt. ol
sk A& o] &3} [Fig. 5]¢] €=+% Arduino Uno%} —1
Wa 1o W txel Ho] 9lan Atk 9l Ayl
o83l BE = Hio] XBee TX RX &4 A& =
487tk & EF 529 45 E1ls A8 TX, RX
S 01¥S ARESHAl B3 2| 2H|(XBee) 9] 75 A H
ato] 23¥ W& AHE3te] AR SoftwareSiral

t:

(7) ©0ooo0000mO 00000O0ODO
g 0000008000000 Scloct Serial Port Arca for
00000000000 Xbee Module
6660666600(9838656656 600
oooooooooo 3
| 12| oo
-] <
554
M00000060600)
0000000000
S (%)
h

o0
Reset Xbee

[Fig. 5] XBeeShield

000000 ;000000]/

U5 S EAE Aoj5 ¢e MCURE ‘Sparkfun' Aol
/‘1 A Z3 ‘Arduino Pro mini'& ARE-3FaL A|Z1H] A

S 9)3 ‘XBEE EXPLORER REGUKATED' & A}-&-3}

E} ‘Arduino Pro Mini' &2 7}2 33mm, A2 18mm
o] A7|& o}F o} ole] WMo QHAES WIS uf
vheFet P o] tjaple] 7hEsith ek 5Vel 3VE
7HA AFEo] glo] ol wA| AL8-3r] Hesie) 9l
Arduino®} AAzte] AaMlE AMEE AH] RER
‘XBEE EXPLORER REGUKATED'E AR&-3lsich
‘XBEE EXPLORER REGUKATED' & o]-&-3&] % -1H]Z
gEonAEdA A& & oA @k Arduion®t
‘XBEE EXPLORER REGUKATED' = TX, RX, 5V &

3 GNDe| 4% 7Fsa,

) LO] Ardumofl} ‘XBEE EXPLORER

FrlzoHAdEL: A9 THF
AE

L%oa o Yt W rEen

O
1o gl
2
rio,

e ME AHgEaL glek
EXPLORER REGUKATED 7HS- A
nE AATAE W Aad0k

4.2 MCUZt CIEQEHNES| HAZ 26t
ey I ]

ozl [Fig. 6]olA1¢t o] ‘DFROBOT Al ZEEZ
2ol Beld], Arduino sketch, Android source code, I0S
App source code® A3}, Wl MCU9 ~rlEEZES
A4st7] $18] ‘DFROBOT Atell A #ll&-3k Arduino 41
2ARANE S&3t AHEEATE AE ~AIXE AE I0S
oJFg Al AFsiA Ho i, AEES F3)
RGB LED #2 418 4 om w9l MCUA 9|
Joystick®] =21} #k¥ Knobe] A8 < ¢

g ouks
ct T3k wel MCU9 Buzzer$t Relays Al & <
03l OLEDE &3 ZwtEZAA i dapuls vl
MCU= $41 & 5 Slth

Documents

no (APK) (System version 4.3 or later version)

de (Required I0S 7.0 or later version)

.
.
.
.
.
.
N de with library

MCUS} ZrE Eo] AAS 913 B752 B4 &5
+ Serial.begin(115200);2 A® 3311, MCUSH the2
BAEY MCUSEY BAE 93 Ao BA

Journal of Digital Convergence | 345



ADfEEC| BREA SAIZ 0|23 [1E uME FHojuy U MRl BE ST
SoftwareSerial & AH83191oM #include <SoftwereSerialh> 5 Z4E=

S & SoftwareSerials ©]&3t7] A FHIE stch SrlEEO) o510 7|Z0] Hdske] Wl Ql7ke] B
SoftwareSerial mySerial(6,7); & £41& $J3F TX, RX3# © oo s shan Qlor] Aa SE L ok
o2 6 THS AETE 183 mySerial begin(9600); HEZS o gd] Ma] Wold 9l Hore] HolgE =
ARG Fol A B4 I G0bps2 WA oF T e e som g o
A= P MCUA B2 AR MCUS AR Ay e 2 & 2 o), 2] 51 AHPEES: of
S5 Huy] §g Axzeelnh Al le] PWM 2ls5EY 23] Wobe) 20e A 2 4 glom, AN 2 @
S "9l MCUCA th5 2 BAE MCUR 313t} 213 s olth o)e]d ALALe. Slgbol ;}E 29 ojgd T
¥ e St O S S8 PARE R s geg g o) wop wzel Asteltt. 914
LEDS: "SR, obel $AF 22028 UMY govom sge w5 449 24 502 olgstn
I I R E R PEE RO PR P
MCUS) s S TF SO SRR W E gam an Aoln, s oleda 582 2 %
s aefefel SHE0x00% g s S vt AEA S o] &8l SHAEES Aojshiz o R 3
U R GOL-OITPAS 0520kt B A B g ey eleta @iz FOZ Designs At ‘noke'®
Bk et WieS 2T B Hod Hedd =S £ 4 & Aoltk Kickstarter & E8) 4271 ‘noke’¢]
B B B4 7)%S ol g3
’ A& ARt
T APEE] &5
Fal ‘noke’ol 3 gk
ojty. o] AlEFE
wog A HA
PEE AR
F=Zo] sjojsto] 7]
= QBAESS A
F oJAF Trud
$E F& X35}
o] RGB LED+= 1~256% 300=2 39S , 2417 270=  HomeKit ## AFE2} SEUAFE] Bolx o) dls]

2 AA = 917 glom, pwm outputs S 24 A FEE R ekl Edht )
g9 FAo] == AH(18617) 025 E el WoiA B oAdge 2nlEEe] R V)5S o g3 2
AE 5 U EE AASGh Ao R RGB # QLEAEE Alojshs WA i Y voprt ths
LEDE th [Fig. 83 22 Adste] A 5 Qloje] & QHAES Aofshz WS At 919 [Fig. 9]
Apgg A B, oMt ko] el MCUS| L5225} 2108 A3k
3 2npEET v HAES AT 4 QA A7 S8ich

\ _ EEEEE
; ! EMCU‘ - \T] \WJEE

[Fig. 8] Color is expressed using the source code

346 1 Journal of Digital Convergence 2015 Jul; 13(7):

) P
OBJECT| |OBJECT| [OBJECT /ODJ[CY

Zigbee | | Zigbee ) | Zigbee

[Fig. 9] Multi-Object control method using a
smartphone

341-347



A Study on Multi—Object Control Method Using Smartphone Bluetooth Communication and the Methodologies of Convergence Research

A 2ulEZ WFEo] e EFFA 7|5V R
£ 2 7Y UFeBAES Aoj7t Brbs dtk
Ak A W) E BRF29 MCUE E4 A48 AMes
85 L 7Fs e Feksith 27k ARESkAL Qe B
E1E T 2L TR 4 AES 2dTe] S
53] Ao = Atk dlE 5o 2 T Qe B
& o AG, 297, TVS thekst A& FAldl 2nf
EE3} dAdsto] Alo] & 4 oAl drk o]2fgh Ak
el #obs EFe thokdt RofellA S8E s
Holekar Azberk

REFERENCES

[1] H R Kang, A Study on Plant Condition
Monitoring Robot Design. Ph.D. dissertation,
Kookmin University. 2012.

[2] Tom lgoe, Making Things Talk 2nd Edition,
O'REILLY. 2011.

[3] Marshall McLuhan, Understanging Media,
ComuunicationBook, Inc. 2008.

[4] Marshall McLuhan, The Medium is the Message,
Gingko Press, Inc. 2001.

[5] Victor Papanek, Desing for the Real World,
Mijinsa, Inc. 2000.

[6] Itzhak Bentov, A Brief tour of higher
consciousness, Inner World, Co. 2000.

[7]1 Serge Moscovici, Social Influence and Social
Change, Puriwa Ipari Publishing, Co. 2010.

[8] Kim Yung Yong, Interactive Meda and Playing,
ComuunicationBook, Inc. 2007.

[9] Adrian McEwen-Hakim Cassimally, Designing the
internet of things, John Wiley and Sons, Ltd.,
2013.

[10] Connecting Lab, IoT, Window of Future, Inc. 2014.

[11] Tom Igoe, Making Things Talk, O'REILLY.
2007.

[12] John-David Warren-Josh Adams-Harald Molle,
Arduino Robotics, Apress 2011.

[13] David Cook, Robot Building for Beginners,
Apress. 2009.

[14] Peter W Singer, Wired for War, Jian Press, Co.
2011.

[15] Richard Buchanan, Design Research and the
New Learning, Design Issue:Volumel7. 2001.

7} 3] #HKang, Hee Ra)

- 20121 8¢ ¢ HIdighal gl AT
ARV T BHA (T R|1 shubAL

- 2007 3¥€ ~ 2000 29 : A4
Sulshl TRl A

0159 38 ~ @A) ¢ olshHsk
A A R ARIAZ A 2F2) 7ho) g

-k TR IEHA

+ E-Mail : whitishe@gmail.com

Journal of Digital Convergence | 347



