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ABSTRACT

10T technology has been used as a core technology of convergence service that needs intelligent information
processing, and the importance is largely emerging now. And internal network construction thru loT interaction device
can connect with 10T device effectively, provide diverse services by connection with open platform. Especially,
beacon that is based on low electric power bluetooth device is receiving attention as one of core technology of 1oT.
Beacon technology is utilized widly in various fields of industry, and there are lot of demands in the specific
environment and conditions beyond the basic function. On this thesis, the authors are proposing the beacon device that
utilized acceleration sensor and hole sensor. this beacon device can control the target on specific situation thru sensing
of moving target. For the more, we will expect to apply to the various type of factory environments like detachable
installation, optimized management using sensor.

FIUE 1 wE, SRR ARG, AR A4, & A

Key word : Beacon, Bluetooth, Internet of Things, Acceleration Sensor, Hall Sensor

Received 22 May 2016, Revised 02 June 2016, Accepted 08 June 2016
* Corresponding Author Am-Suk Oh(E-mail: asoh@tu.ac.kr, Tel:+82-51-629-1211)
Department of Media Engineering, Tongmyong University, Busan 48520, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.6.1136 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M E

Ak QTE Y(Internet of Things)oll gt A= 2
3] X3 Folu], AFZlEYl ¥ =z Yl 7]Eof
e Sotol AFFES] Aol 2 7S 7A= S8 =

Z2IOE0] FHEA AT EL ek 58 T2
G AN 9 B4l 7ES ol 8sto] Ak 3 FAl

e o
O rlo ¢
o

Bea), ~uke Ano} 5 ofe] HofoA Ay &
3 9ieH).

OlFE AZIE Y $L A1]19] 4] A FAbA
2wt ofuje} A1 A9 o)A 2 7EXE XY
QIth webA] AR QlEYl &S ofu] A%E R

2 Pa® 3 ofg] § A2 8 7|EE o
5T glom, 1 Fede o] RztEw gk &
3] ARZRlElIL] 4] 714 % sfubel A BT
(Bluetooth Low Energy) 7%t FAEA Al w]&E
(Beacon)o] F=&HEAL QITH2].

ML ofZe) ofojul g Ao R thaksh ALY
ofoll 4] BHEE| 3 glon], HToi vle] 7Rl 7
SOl & = Qe I AE Al5o] obd B4 2 9
27014 ALgSE A SH= 87} ol gtk o] &
Aol 2 =wollMe 7R AlAe & AAE 283
H|E uto] A5 A Qkeith

A

Rl

Jimt

r

II, HIZ 7]gt MH[A

v A H| AT 77k 9] ol e ARSA AAE
Zrot WA|A] AE, Wutd AA| 55 7 sk &
UFEE TR EAl v ol A2 91A] Q143
A7les ol &l 45 BE} AR AE AT 5 9le
HlE 7] vl 2 22l vl g9 7S
oY VleR AT Ao R Zgistal gl

&2 13d o v|=t o 25470 2 Al of &
LR oo ofou]E H2|3}o], ofoln| o] 2HE F1 A
e Avd s Aol dig AEE WL, ARAE
Rl Foloh A= B Ygo] EAE
TH3, 4].

UASE] T NFLE: BRdAdofoll M s &2

= ARSI Mo A B T 14W AJERE 203 o]
&e] 7714l ofolu]E-E EsHAaL, Holx 21 ¢}
Q1 MLB.com at the ballparki} 153l A& EJAIS -
st -t $HA 24 KIAE Aol A BhE 24l
o] 7k, A7l Eol7t &e Ffsh St
Ag oy olg Tl FES AT glek 1Y 1
olejat wjo] 4] 1 ) 1] 2 An| 22 Lebdic,

SKTE T 2is-pekat g vl 2-& o]g5k Ay 914
A 79 24 ek Qg Aaska AL s
A o] BREA HZE X5t WA AnpE
FOoR AN A7 ARE AT Ak

KT= A% W NFC & AH|AE ARA] SR &
. NFC €218 5atsla ojgiqlo g 7sh sig
A AA = ARE & 4 olon, sAskd A4l
YAA 7} AFE AAE = AR|AE ARt AR7E

o)
l

= veric.

Now Vistng
m Citi Feld 2
Special Offer for your Ist visit

2
D ;\ Get $2off abot Dog.

Presented by hothan's

Wi

Welcome to Citi Field
September 6, 2013 + 7:10 p.m.

Milwaukee
BREWERS

Tonight's Starting Pitchers

New York
METS

A 4

Johnny Hellweg Dillon Gee s
Every 10th visit unlocks a specal offer 14, 743600 it Section 110
20t

i

MM

Tap anywhere to continue Explore Citi Field P
i

/L7 2

o =ag o x|

Fig. 2 Jeju NFC Jone Service

1137



SR EELISHS|=FX|(J, Korea Inst, Inf, Commun, Eng)) Vol, 20, No, 6 : 1136~1141 Jun, 2016

ojef o] H| S SEot Mu| A HE AR AA
2k A Lo ZEEAY AAFEE S =4 2l
2] 59 Afnjzof S-gHct T2y A At
© 2] v Aulaes vhAR S350 T
B g A gley. fA7NE I, AUS9, =
WA 50 Kt} A52| o] i thefRl Au|Av) 85
o, ol 5 ffsiM= v 7]eat e AlA L} loT
Hdolg 712 g-gro] BasiH7, 8].

$o g

M, AJAR 7Y

2 =oll A B tuto| 2ol £ 27 9l 230
A AHE 7Hs S SAIA 9 7HE I AA S L8] H]
& tupolAE AjbsteiTh

54 84 % 2712 EAY] o]F FAS A7 & 5
et HE tuto] A7} o' BAof KatE o] glan, &
A eJo] AAE AL uf vl o] AL E WAISHES slo]
54 230K 9 ARgo] 7hsst, ol= HiE ] &k
9 A1 30) 714 E7E 243} & 4= Qlrk

%38 B =R Aoket BREA ¥ nE T
‘greolm Bl tjHlo]Ae 3% 7HE = AlA 7L GPIOR
AAE 3, WaE NRF51-MO B2 %2 BLE &S
st em WA wiE e E5& 913 3.3V DV
Converter 25 9 45 913t 54 32, 54 A= &
Q& 913 LEDR 1/ T3 BLE F2} o] Q1412 9]
3t Hall Al Ajot 52t 48] 2kl 91k LED 3 2|4 1)
Eo skt

Hall Sensor

NRF51-MO

Serial 2 PIN

33V DC Converter

USB to Serial

Comverter USN Connecter

charging circuit Battery

LED

Fig. 3 Bluetooth Beacon module configuration

V. MM U HIE 2= S HAE

4.1, Hall MM S=HAE

a9 4 B A HAE 4L GERfe &
2 H]E t]Hlo] A 0] MCUS] NRF51822 R Eof
K o] 5ato] gutEA olF A=A o] 3t F2t
EEZ 2yslgch. TAAL WSH135-XPAN2
& Apgahar 912 1€ 3v-12vol 4 output B
Ay skt

T ol

DR e

Im g

= AlA ol ApAjo] FAFEA] oF3kE A1 outputhxlo]
ovE &35 low level 2 A&3F9)

Z AlAfof] 24 72k A] output SAte] 3.3vE &
213l High level & 23}t

T AlAof| AL B2bsla] 948 A] output THRF]| Ov
£ 239 low level& H % 3}

il

Fig. 4 Hall sensor(WSH135-XPAN2) test

42 5L MM SZHEAE

a9 5= JlEE AlA HAE A4S ey
NRF51822 HEo] 7}4% AlA] LIS3DH RES 2
VO w08 12C FAE AR e e 1L.7v-8.6volA]
HAEE Xeystgict

AEFRE NV

ANNAENNNNN
2 @ 3 Ll

Fig. 5 acceleration sensor(LIS3DH) test

1138



Table. 1 UART Communication Protocol
division STX Version CMD LEN DATA ETX
value 0x02 0Oxa0 ASCII ASCII ASCII 0x03
length 1 1 1 2 N 1
description start code version information command length data stop
command ‘w’ : beacon product 1D confirm command, ‘i’ : 1D grant command
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Table. 2 Beacon Data Analysis
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Fig. 6 Bluetooth Beacon Device(Advertising mode)
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1 | 02 | Datalength - 2 bytes constant preamble || 16 | 4e | Proximity UUID 7th byte set user UUID
2 | 01 | Datatype - flags constant preamble || 17 | 98 | Proximity UUID 8th byte set user UUID
3 | 06 | LE and BR/EDR flag constant preamble || 18 | 80 | Proximity UUID 9th byte set user UUID
4 | la | Datalength - 26 bytes constant preamble || 19 | 24 | Proximity UUID 10th byte set user UUID
5 | ff SDpa:at;]E?/cpza-t:wanufacturer constant preamble || 20 | bc | Proximity UUID 11th byte set user UUID
6 | 4c | Manufacturer data constant preamble || 21 | 5b | Proximity UUID 12th byte set user UUID
7 | 00 | Manufacturer data constant preamble || 22 | 71 | Proximity UUID 13th byte set user UUID
8 | 02 | Manufacturer data constant preamble || 23 | e0 | Proximity UUID 14th byte set user UUID
9 | 15 | Manufacturer data constant preamble || 24 | 89 | Proximity UUID 15th byte set user UUID
10 | f7 | Proximity UUID 1st byte set user UUID 25 | 3e | Proximity UUID 16th byte set user UUID
11 | 82 | Proximity UUID 2nd byte set user UUID 26 | xx | Major 1st byte set major value
12 | 6d | Proximity UUID 3rd byte set user UUID 27 | xx | Major 2nd byte set major value
13 | a6 | Proximity UUID 4th byte set user UUID 28 | xx | Minor 1st byte set minor value
14 | 4f | Proximity UUID 5th byte set user UUID 29 | xx | Minor 2nd byte set minor value
15 | a2 | Proximity UUID 6th byte set user UUID 30 | b3 | Signal power (calibrated RSSI) | signal power value
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