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Abstract In this paper, we have proposed and implemented a smart sensor network system based on the Arduino

open source hardware. The proposed smart sensor network system is composed of kinds of sensors and open-source

hardware based, Arduino, etc. that can handle the measured sensor values. Also the communication modules that

can be used to transmit the measured sensor values from the sensor control unit are configured. In the control unit

the sensor data such as temperature, humidity, light intensity can be transmit to the main program and the main

program will save the data in the DB or transmitting

the value of the particular control signal to the control

device or the actuator. The user can also check the information in the system using the measured values from the

smart sensor networks through the web, or to remotely control a variety of actuators. And it is possible to manage

a smart autonomous control over whether and how the proposed system.
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Fig. 1. System Diagram

A AN EGDS N EERAY FHE
79 19 2 79 1o meli= A3h o] AArs)
AN kg 9 AT F Y PROR opFolng

1% 20 o}Fo|x SlaveE VFERNSITE 1 20014
wiEnje} o] o}Foli rfdlolele} 25-¢]
283 A BERs 34 5 e 4% NS o
g o Aol 7] 917 Aol olE R Py E ol
AT,

Slave+

OFE 0|
Coordinator-1
ZigBee i
J W
OFEO0| OFEO| L
Router EndDevice
OF=0| =
EndDevice

12 2. OfF0| Slave PME
Fig. 2. Arduino Slave Diagram

o714 o}Fol e 2}-9-E] 9} End Device?He] 412 %
THIE ARSI L o] frE A1 BAlg o8-8t
ME T o}F o)k SlaveE A8l o8] el Al
A HESAE TAT 5 Aok

B AT AR A EL 7]EY] ARG B2
Evold, FdAEF8 0T ol Zol AFEsl= 5%
AN, F/2E AN, AN, ZAA, FEAA 12

i SAE AAD s AR A S ARSEE

) rE

1 Fo] 5& ARSItk
o]& o}Fo] Master?} Slave Alo]oll= AR &R}

o okbel Aboli= A% HIZFA R 150mAEIA
A2l2 A QI Ad-hoe 7)'5E 2= A18] FAL A}
Stt. Ad-hoc”ls

dol8 A% A 1457

2 End Device”} Coordinatorel] Al
g E HofyhS 49 FAAZU

1l o
2 2ES 53 dgolgZE Coordinatoroll Al Agsk 4=
]

8 ek mlelolo] 2 AL of ol Masersh 92 91
k. o ezelstels e Arvlon Bl
} A stk olu) ez ulelsho] o} o}F-ol = Master



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 17, No. 1, pp.123—128, Feb. 28, 2017. pISSN 22890238, elSSN 2289-0246

T AR
o}Fo] = Master 52 BlueToothe] E41747 2 -
A 5 e HEYR wEd SV glen g=
gl stelo] A AAAA o2 7HA
I'5 52 AsatA shgieh 19 3ol drtAel
oo A FH o}Foli Slave7t#]¢] FA W

58& vehigith

/\_—Lgﬂ o]

Zul2]

ke

N

ﬁ]_
9]

a2 3. MEHQI AAY RME
Fig. 3. Detailed System Diagram
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Fig. 4. Server System Diagram

3. etER0|E M

ATV A sl g AnEES ol g3 Au
A& 19 59 o] o Fol A ehEol= o
Az Baol wet ol AFolole 5 2 HolEE w
e @ 5 el

T .l 77% 0 2% 502

192.168.1.29

Connect Disconnect

J8l 5, ¢tERolE ATy
Fig. 5. Android App

. AR SEF gn2|E

7} AA s A
ZigBee &£ BlueToothE %3to] Au|el 2=z
2 AR7t AgEolx . ghzu|ggtol= oA 1w
HlolE & o|rulS Eato] AREA7} ~nlEES] 9
ZUEgo] 7FesHA gtk B3 AFgAlE o]e] 5o
2 g FoolE 9] AN FTE AN EES T ofFo
Slaveol] g% o]zl Ao olEHE FEAIZ F Atk

A7)

AAAR gHee

Argx 2tze2mol OH=0| L=

‘ e |

A Hu e

Fyuof mE
HEAO A=
2 g TS

Jax A B TE
e ge ne | MIPREE S Hot M= mg
HE Y=
AM Be
cizg2o|
2y ol 9 7
ol d Ty Pr—

Alof

3
ot
el
I

zof me
az0jolgf
Hof

a2 6. Hiojg M& SE
Fig. 6. Data Transport Flow

ST 45 188

- 125 -



Implementation of Smart Sensor Network System Based on Open Source Hardware

| server | client ‘

i

|

]
i

1
| bind() ‘ E ‘ socket() |
| listen() }(—:—‘ connect() |

1
]
:
i
1

| read()/write() )(—.—){ read()/write() |

| close() l i [ close() |

I3 7. N B4 sEx
Fig. 7. Access Server Flow

FEoAEZE detl XES Foto] &5 &

Jsta A7t o] & ket HlolHE FAlgith
V. & 2 Zat

HoEoll A AR AJ2"Y] AlM = Arduino
mega2s60 Feolth opFolns Thdh HAAdAd A4
Tk 7t Qlow FAE FES A BE, SAIRE, A%
Aolf & o]&ste] AWARl s=doE #A4E F
ATk EG of7he] Clo] A Awto g ofn] F/HE K&
S A2 ¢ Qe ZEaHS 34T 5 Ak

O7] 8& LEALZEA O] WS Fal vk Q=
Fol= IR 8 Axolt) 1Y oA B = gl%o] 7t
ok e adfolw of7ke] A Ao Rt xr I wE o]
Maacia=s

ChjsctOutputStrzamisod getCutpustreamQ):

Jeatch(Exception el
£ prmStackTrace:

2l 8, Qt=Ez0|lE Z2 8 FCE
Fig. 8. Android Program

B =oAE oy dfoolE FolA G d L
Aol & 91s o] e HETFE, AE HE Sl
BE F, R4 7|24 S dE Eehs B
E o A3k ols A9 %t dFdlolEE
Aojst Alojakol ek ~ntE Eo] GUI 742 thar
17 99} 2k

Comnect  Disconnect

DataView

J% 9. otER0|E GUI ZETY
Fig. 9. Android GUI Program

a9 102 AA =5 o}Folx BHES Tg Y 5
Lot} oy 7HA] AAeA SAHE HolHE ntgo R
of 2] A FoolBlE Aofgith A 2H] FA U ESAlA
Aol & T4 sk AAmEE o] HolHE &FF
2 FAE Eato] gtz gtol & dEetal By e
detmte] 2z F&s= A ets ITvolHE b
olHE A&dit) I lolHE B9E T drrjulo)
2o A AFE X HolBl & ghxHE|tol 2 dEgih

BloeToot
Interrupt Start

Read
Control
Command

ISR End

Measure
Sensor

Data - B

ata Request

TMD=Sen
sor Read

No

Actuator-1
on

Actuator-1
off

Actuator-2
on

I I
a2 10, MM LE o2 SEx
Fig. 10. Sensor Node Program Flow Chart

Actuator-2
off

- 126 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 17, No. 1, pp.123—128, Feb. 28, 2017. pISSN 22890238, elSSN 2289-0246

2 11, OFFO0| MM E
Fig. 11. Arduino Sensor Node

G gith A eholy B3

rulo

a2l 12, =2
Fig. 12. Ultra Sonic Sensor and Fire Sensor

ot MM S EZUX| N

=g glo]} o}Fo|x Master Ato]2] FAIS 3}
7] 93t BEE . gyl ZHE dZoo|EE FEA|

4 Al st Dol BES 19 130 YERASIT

B
B2 BES HC-06 ZES AMESEILE o] AFE
< Foko] dlolH ?-’F’L ] 7}%'5}E] AT
CommandE 50}04 Master/Slave

a2 13. EFEA 25 U Y o|2E
Fig. 13. BlueTooth and Relay Module

V.8 B
B oA SFE 42 lE O]l o FolgE sk
07 3l 2ntE AN HESA Al=" BES AHksh
I FEETh AlokE ArtE A YEYD A|xEe
A Bl *J*M %k% ‘Mﬂ ? P QE A2 T o

m F2 AN e 34

o}Fo] = Slave

Masterf-#-&

E3t 0]-—‘?0]‘:_01]/\1‘—'} ofe] 7HA A gyt
#lo] g, dFefolH F& ATt FLE A,

e st ‘%‘ 718} 10T Al 55 /sl 5o

okl

- 127 -



Implementation of Smart Sensor Network System Based on Open Source Hardware

S ALY BES 23 9lon o5 2Ryl
371l BE53o] gl dAl=E 9 gol By E A
gt} o] st=glofoll digt olsful x| 2le] FE3 A}
Col9} ofzte] An} I=5 wlH os—m +Q
5 2 oT xﬂ S 29| o]

Aole] DIY7} 7Vt 7Fsids =95

References

[1] Jeong-Won Kim, "A Smart Home Prototype
Implementation Using Raspberry Pi”, Journal of
The Korea Institute of Electronic Communication
Sciences Vol. 10 No. 10 2015. 10, pp 1139-1144

[2] Kee Hwan Kim, "Development of Complex USN
Sensor for Zero Energy House with Blind Systent’, The
Journal of the Institute of Internet, Broadcasting and
Communication 2013. 8, Vol. 14 No. 4 pp. 221-227
DOL: http://dx.doi.org/10.7236/JIIBC.2013.13.4.221

[3] C. Bell, "Beginning sensor networks with Arduino
and Raspberry Pi”, New York: Apress Media, 2013

[4] A. Dennis, "Raspberry Pi home automation with
Arduino”, Birmingham: Packt Publishing, 2013

[5] Sung-Ja Choi, Byeong-Gwon Kang, "Home
Monitoring Server System Using Smart Interface
over Wireless Networks”, Journal of Digital
Convergence Vol. 10 No. 8 2012. 9, pp. 225-231

[6] Ji-Dong Ju, Jin-Seoung Kim, Bong-Gu Kang,
Jeachang Shim “Implerrentation of Vbhile Multi-sensor
System for Measuring an Environment”, Journal
of Korea Multimedia Society Vol. 17, No. 8 2014.
8. pp. 1020-1024

[7] In-Gu Lee, G-Pyeong Kim Myeon-Gyun Cho, “Arduino
based Smart Home System using Smart—phone”,
Domrestic Conference of The Institute of Hectronics
Engineering of Korea, 2015. 6, pp. 1667-1668

q4e 'ﬂ(’éil%)

KXp A4

2()()8%. xﬂ orﬂf%‘ A7) Ak skt
HpAE 5
* FoEe]E vsrare el Smart A
713 WAt

< 20159 ASAE A2E Fx

% O] =22 20158tA: MHoistn wiiskatiTd| Xl 2l 4

- 128 -




