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ABSTRACT

Currently, systems for finding missing children are composed of using communication between a QR code and
RFID chip, as the use of a smartphone. However, the current systems for finding missing children have
limitations in that children can only be found if there are people in the surrounding area; there is an economic
burden on parents required to purchase a smartphone for their children; along with difficulties in finding the
missing children without the assistance of those in the surrounding area in critical situations such as a
kidnapping, due to the limited duration of the battery life. In order to solve such problems, approaches need to
be made from two perspectives: having someone in the surrounding area; and absence of anyone in the
surrounding area. This thesis is centered on the development of a IoT (Internet of Things) system for finding
missing children that combines two methods, namely, the method of finding missing children without a guardian
in the surrounding area -within the limited space in which AP is installed by using a beacon and open source
hardware being highlighted as the IoT technology - and the method of finding missing children with the
smartphone application in which each individual becomes the Access Point (AP). The Main purpose is to provide
accurate information of missing children’ s location for the 2situations and it is found that the accuracy of
smartphones APP is 97.7% and security device AP is 91.1%.

A=

H| &, mlo3t7], IoT, AFEQIHY, L E A FFES o

- 277 -



SIEMHEASHS| 2016 FHIEEEHaI3|
nlotef] g A3 FHRlo] EIFEEH, AntE
.M 2 E& Aokt AAARJ] e wiEE] £
g EAHE 3H73’3P3’_7+ goh HEE B3E o}
TEder AF T ALdS0] AASE ATE go) slm gk 24 stel Aol i R
= AARJTFY 19% HlEE AADE[] <1ZA = o= Freo]e olgd AL E]H}o]g:
B ofolE= ks & 719 A B} BE pp= gy dxsiam A" Aue] 27H50m
g0l zt= Aol AAAY & shdolth AW Wl o1y plolE e = gr= OPﬁiT)r 312 9k
Womjop Aol 20,0005k o, PR WOkl g fulelx APE AHX @ ojFoly nE

b AR Soluta Qe sheu, vioh BAE A

w5l sidsloF 2 ARSI Z Rl FAlolth2]

% 1 AFobsAngs @ Aduy
95 | WopgA | BEXUA | wEd
2010 26,984 26,950 34
2011 28,099 28,063 36
2012 27,295 27,295 130
2013 23,089 22,914 175
2014 21,591 21,333 258

A wlo} 7] WHEL QR(Quick Response
Code) . =[3], RFID(Radio Frequency
Identification)4], 2="tE & o] FAlo|[5] wlo}
7] el Fd ot AT A
of 27] WMo RE A FHol Aol lojof

|

vlobg 3e & gl obgel voldld 3 §
olo] Brbsdteh & & T fobgE AR /1Y)
oA wlopgAel e HEEAE UAH A

Aol Bule gaolA ofolE FATE Yolw
d Aol gevtel @ Azel $HA 42%7
Aol dvka SgstAThlel Agel e ol
NE vloe] WAl BEo| ol Agel B B4
8 gEgadlAde] 58% 22T Asr P
STk 10T ®lo} 27] Asgle o]t A3
To we Aze o} 7] AxE o
DR mRoAE Fu Aol gl
5 74 e ¢ T vo}

ﬂ g ”3 Mon.mrmg Device AP
.,)) * D) E__ (« @ ( ’i‘
Missing Child * g

Smart Phone APP
(Marginal Man)

Management Server . X
Missing Child

a9 1. IoT wHle

SN
R HE oEa

¥ 2 e olE ol
g3kol ool AT DA mloh 7o) EAH
Aol Fwol glofol HlolE He £ i, 2

(Arduino Module)e] A #3a}7]
ﬂl 01]

stARE S-Evhet A
“7‘43}7]01]% H S EA 2 E758l7]d &
shte] A8 Tubo] 2~ APRE o] &3t
04 /\léE“° AFstAdnh. Aol e HolA+=
FHAY ~mEE ofEFAolde] AL Hut
olz2 APE T4l gt A AHE Fof 7 A
HE A #Ag L 2ufEZ APPH AFsIH
ZAE futo] 2~ AP} B4l & 4 Qe Flohe
ARE AFs= AWE LAMP(Linux + Apache +
MySQL + PHP)& ol A T3 T

I AIAE A 3 S

10T vlo} 27 A2wle % APS}H ¥AlAH 27}
A ddeg qud. WMol BREs gies
T 7k e APol 4157} B0l u) APES #A
Auloll HuEFS FAIT tﬂ°1E1Hﬂ°l*°ﬂ 3
T xyE ARt A AMujxE RRe] Fow

92 sl shssteh.

APiAvess Pt Gontrol Sarver
Ho Survsunding rople Dtabase
| Msnitoring Divics AP 'I : > ‘l
]
] 0 1 1 - !
' i =
] ‘t ]
| i I\ - ' Paseets
Szt Prashe .,
Bufooth| mmmtoe-a ., Location
1 fact e A0 [ Membersip | Hlermaton
! - : Serial marmber
4 i
==n It 1
i i ! "
————————— Userboard || Map AR

2.1 Hli

H] -2 45mm x 20mme] ﬂﬂi 5009 54 =
k3 H]:?& a71E 7R 9loH, 32b1t4 z=
MAE ZAzslal Qo BLE 7]&S o] &31o
Elg] 3ol Hd 23 7irto] HH, A5 =g ¥
A7 HO70mel 23 H|2e mole] YA E
Zb=d F48% 98s 3t BRsolye vE
AAFFO R, F 1A AP EFFEX AT E HY
o] XAHEE A Fr}.

| RECO |

L ——

o3 3. v E

- 278 —



LEAA FIEJHE 0|2Et loT OJ0FE7| AJAH

22 AP 2A 9 F&
(1) ZAl& Hnte]2 AP

>

GPS B E(Neo bm)

T ﬂ

WiFi 2 E{Espi266)

" 4 FAE HHol2AP T BE
EF5F2 BEL2 HC-602 <41 RXD, 4l

TXD, GND, VCC o=z FAFHAJT. ZA&
Hukol 2 APl wHolzh A3 Qi HlEe] B
A

AR
oL BRE . AFE H= AL &n, 4
&

T e E gAd 1| do| FEsiHeH, F£4l
BE2 djAIsE o
GPS ZEL Neo 6tm 2ZELS ALY

RX, 441 TX, GDN #H<o
2 tivolz APY] 91X

alv, DAY B 3480 e A
Azt
WIFI =& ESP8266 ESP-01 Wifi= 271¢] 1/O

A, RX, TX, ¥ VCC, RET, GND do=z F4
Hojglom, GPS mEAA We HES WA
AME 9AFE B4 98 &, gxd 9
5.6W00 540l b

st=5 AA S

a9 5. A& fule] 2=AP

(2) ~0U}EE APP

2ALEE APPE Aol e Afol= E
& APPS AAT Abgte] d°ﬂ Al mlolg e F
UEE APYES FIPFTE BE ofFo] JFA L

€ HEF #Hold st FH ARgo] wote] 9

E #A AWE T3 FRAA AFToE v
obE & F Unk oHF BEFH ~WEE APP

o] AFL Aol FH S uw molE A=
g olF F83 &S gtd. MainActivity,
Membership, LoginActivity, UserStateZ 4x}2] <

© 2 o} MainAdctivitys Membership< 2

2 LoginActivity 74 7l ®3 9488 33
o 397t e® A8 QI7P7F S UserState®

dol7F dA 43S AT L Ax AH2E ol&
g T
T
IoT Oj0} &7 58719 ithiye
Al=d
o
-'Si:u :; ; / ; °
e s [EEER |

13 6. 2~ulEE APP
(MainActivity, Membership, UserState)

2.3 TA A

BAAHE B2 SHE 1604LTS WA &
GAA A FE3IHTE 71 FH o2 Apache A H,
dolElHlo] 2= MySQL, /W¢ ddoj&% PHPS}
HIMLE #4509 Aot FAAHE BExe 3
A1 S B3 ARE F3, AR 817 AT Hol
EjHjo] 22} H]—i’—«] jlv‘ﬂ§~ 3 ulo} Ay
g, HA AR AF A4z FQuery)E
Tzt 2ls @'t‘f‘ g JdE UYL o
, FRINE, AgA, ofolr], HIEIWME, IHH
S7F QA AAREE FAAE, FA AAHE, H 2
EZ FAH Utk AA" futo]lx AP9 2w}
APP ‘1}73 50m°&9] Ulo}gl vl 2o Als7t
K= as] 2 g BROA $x AR
s AT PE} ?‘f}‘?i?l ﬂ%iol 5101 o] o] Ef wj o] =
of 50| Hol BHR AX}E 72 Wl FA
3l o] A RE Flo] 7hE3ith

‘:O

ali

* Notice

Index — Membership |— Main Userboard

Test

a9 7. A AW T2
24 A2=" &9

Pyl BE obEe s, BEA
EelAol e HAw Z3t o]
B elelo 5ol 2714

Z
1
d af nf WSE FEBT old, v
2~

D B A Az=" &9
H) =
5

Lo fo

W2 ol 1 o o r|r

I
)
N
©

|




@ ol WA AzE
w5 osle] volRES} WE B A o}
o Mz Agol e W HX ®© ojFelAel 4
o5 Fe] LHUEE A, WA A BA AW
9% JBE Q%o Rmst vlotel xS
% QA ST 23 shrtolo] Qi vlotel

QoA o ZeAIMCT F4 4L I =
W Fe 5 RS Brh Fulol
t ZAE Tutels APYL MEe BRE
NEE GAse] 4TS Al HolrEs)
| @ A volE Fe A% BFHL %S

=
AA sk 27182 S0kt

o
©
Kn}

=
. A|AE HE

dd s 35 FHAA F 27kA FFel o
T AYPES 1Y e A A, 300me] e &
gt Wiol 29 e Ficle wiAlst 3t T
ool wlolrl AR Aoz o HA I}k F
Hele 30m A Aol Hix|atga, vlole olF&E
+ 3km/hE, dAste] FRId ZmE FoA

molg wAse] mEAe ~plE Eo| #A A
HERE 91X ARE v JAFE 1087 28
Ao 5 ZASAT. E A, 100me] FIHE
st ZAE Tulo] 2APE A X|stal wolr)
AP Sl <ol B0 & A 1A HRE W 3
#% Wi 53 AT F 1089 24P Be
B 26mE Hojud Adz gt FHdoe
ZRE HIF 4989 AR = 63 25mo]Ae]
235 Ho] 87.7%, A4 tulo]s APRNE
453]9] AW T 43] 25mole] LS Ko
91.1%°] A&=E Bl

o rs

A= A= g T
£ 219 2] (m)
=}
36.36 127.33 - EH;
14 %2%5%
1302 8674
A
36.36 127.33 7 “of
0182 8416 %3tw
=34
36.36 127.33 - o
2178 7759 B
obve
36.36 127.35 o 9
0011 7802 9
36.36 127.34 19 TE
1744 1407 i A&7t

=1

% 3. IS HHbe] 2AP At

36.362015 | 127.341318 21

AF 7}

B ERAAE Agel 2 wst gl W F 7}
| go] SgHIL H4H 7 1

AEAFNODE oL 7] AzEe s
Azd A% An Fael os A@elx
B % 7HR

N
ol 32 ﬁ
rr

pofc

2™
(T,
o
fru

L o

L de

o

io—l

'S

32 >
[o

o 2

°

£E

o 4o

32 X o

=

oy

f

r

ZEA] ggel gk wlofe] 9fx] A
sl AgstA AFste Aol

E APP2 87.7%, A&

91.1%°] AF=5 Bt

[y 2 oot

ne

tlo
4
%0
32
&
>
o
o
%0,

o
=)
B

oA O ]

O 4N

Lo

=]

&

2O i1 ox o & Hf -
a2
fr & do
[ o
i)
{m

[1] e AT EL T/,
<http://www.index.go.kr/potal/main/EachDtlPageDet
ail.do?idx_cd=1597>

[2] AZolsNays g A ds
http://www.index.go.kr/potal/main/EachDtlPageDeta
il.do?idx_cd=1610

[3] 9 E, oA/, o] “QRIE=E 8T
vlol 2b7] A 2~®l A7, A B <83, A
st AT =E3, pp223-225 2011.

[4] AEH, wiAR, o3 HP-, AL “H
oAl A 2~BLRFIDE ©] &3 RHEE mlopi=|

A", ST A GA2EETS],  ppl6l-166
2014.
6] #T% “2uEEZZAAA GPSe WIiFiE

o] &3k $IX|FH AlxHlel HA 9 FE”, HLU
St AP RAEY Y

[6] ] o}tA] AEZA}, 2015, 4
<http://www.petitelin.com/business/petit_news_v
iew.asp?idx=185>

- 280 -





