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ABSTRACT

Beacon is a signal device, which mainly used to support the safety of the locate and operation of a
watercraft and aircraft. Recently, the IT sector BLE (Bluetooth Low Energy) also made possible to operate
with less energy over several months using a beacon standards are applied. In addition, the location-based
services and technologies using BLE Beacon has attracted attention. However, there is the problem that by
using only the position location Beacon devices when high error rate can be measured accurate position.
Therefore, in this paper, combines WiFi and Beacon based on Smartphone. Also propose an indoor
positioning algorithm reduces the error rate of the position location value.

A=

Beacon -+ BLE - WiFi - Au$Ix=4

.M 2

Beacon2 &FF2(Bluetooth) 40 ZE2EF 7| gy o & Paypald} Beacong o]&3 ZAA
o] ZAY T E4 Aot} ul =2 e 83k st Fhely AdRvE H
2010 64 30l EFF2 400 AEHHL A B ok 5 o] oA AL 9l

¥ 7]« (BLE, Bluetooth Low Energy) 7I9te] 5215 Beacone AH|A 7]ute] 714 w27
Beacone] A=W A Beacond dA7E &SAl Ae3 g1 QAW 99X =9 7)dle 7]1&& of
o]FojA 1 Ut EF HT ol FEAS] iBeacon & 7 AT} W Fo|t).

A2 13 Beacon 7I8F AWAXZH 7l<€ol F 7 o]8= Beacon|¥ 9% =39 7|&o AHEA
=i loll o] Wolx7] WRo|th AN 4 =9 7|
Beacon> &4 ScmellAl Hul 50m Hel el A Zo) Ae HdEdw 9x AR AFAo] Aupy}

>

- 298 -



o

TaTA &3 e ZiOIE}. °]x % Beacon 7]%k
A &9 Ve G502 A F7F JMEst
U 2akgo] Fof Q*&%Oﬂ A g3t7] ojfoh
AYAT 71&EL 379 WiFiZ RSSI(Received
Singnal strength indication)gt 2.2 Trilateration&
3= 7lE AF9+ 3719 BeaconE RSSIZEO =
Trilateration® &le 7]& S dFsgo}) B =
Fo A= WiFi¢} Beacong #o| AF&3t= Wk
2 Hastgat. SA Wi-Fi wale] e
YELZ JzgtE Ffsty] Wi F7H3 <
Zo dxzet HXr7t a8 glokes Holth 59
UM E &£ E, 33 Tl Wi-Fizl & 235
o Atk E3 WiFie] A A7 \the 3ol
At
o]#3 AHS o]83}e] Beacon 379t WiFi 174
£ WiX&ta Trilateration ¢1E]EE 2 -8-3)
HEEZ AR AUSX7E AEEA S
T UEE 9A &9 7S At
2% A= BeaconE ©|&-3F Trilateration 7] <
A B3 33| A= Beacon® WiFie] ujx] =
3} Trilateration 1 8]&S AHE & 4340 =

Ag3 §F A7E Hoste] nhrelg,

i [

.23 s =
1. BeaconE O|&$t Trilateration 7|%

7]1&2] BeaconE ©]-&3F Trilateration:= A 7§ 2
Beacon® AAle] 9x=2 duA st= o 719
AE =23 AYES o]k T YxE Ak
gt} Trilateration= FeHgE $=8H3 Al4ke] 7%
skal Utk

29 1. Trilateration 7]

a9 194 F ¥ A9l Bell A3k Beaconell A
HE g o] Arh driddA <A e &
A Alze] A7) g dAEE T Yo nHo
25E 2709 nye o4+ Ao —,—ﬂi 7 Col
ZA&= Beacondt @ teo| AgE AT &
ATd, 2708 Ay T UHE AAs g ¢
AAE ZAY 5 AT3]L

kAR AdA #Ao|A Beacon @ 3ME
Trilaterationg 3tA =W Qak&o] o} HFE=
7h wol WolAA FHE. o] HE Htstr] 9
3 B =EdAe WiFE sy 9 F718td 94X

1. FSPLE 0| &3l AO0IEZ1} Beacon 2! WiFi 29
ez &Y

Friis ‘s formula(Zg]2:2] 2)& o}g]e] 2o 2 A

AHFE 53 FA HIo 42 AY BA

£ mds g4tk

=l PE|LE

=42k

SR
d /N A
d e
T'/ %p_pG_t_ A, G.G, Az
J T e
S etE Lt / s
IRP = PG,/ | G:{_;r‘{}_
- 15 o |

13 2. Friis ¥2)(Friis Formula) [4]

o] FAS =3tM FSPL(A-&27F A2l
Free Space Propagatlon Loss)et= F41& °é%
4 et ©o] 218 ©]8§3+9 Beacon t” WlFi"ﬂ
/‘1 2UEE ARGAEA o] AR E ‘?——_}0}% T AU
ok oofel AAA AE I, de 54 T A,

= 4430 A2 ¢4 A5E Y,
FSPL:(%d)Q (1)
FSPL = L—% (%d) (2)
LlaB) = lolog(%) ~1000g(T0? (3)

— 20l0g(7%) (a)

A

Z=2] 1 Friis’s formula[5]

Friis ‘s formulaZ f%3le] A& 248 o] &3
A AYD #E 42 F e S HEY

£=20l0g(5%) (5)
107 L (6)
d—ﬁm;‘) = ;Tf Or"i0 (7)
e=x*f] [\ = ?] (8)

- 299 -



St=2HEELIES| 2015 EHIEESIEHS

B =RAdAE (¥ £5) 3*10%m/sec], f(F3F
)= 24GHz, n= 314, L& RSSI o= A3
A4S AAsA

L RSST
=< 102 = 0" w0 (g)
drf 4%3.14%2.4%10°

T4 3 RSSIE o] &3t dA=) & Tt H4

S

FA A5 M7E ol &3St AASFHE AHESt
7] $18] Beacon¥} WiFie] RSSI #xo.Z Beacon}
WiFio| A 2rlEZ A &2371R 9] AgE Lol
Skt

(BERFAAE (RBNAAA #3 dAZFe
Z Beacon ¥ WiFidlA 2ufEEZ ALE2}71%] 9
A E Yol

2. Trilateration® 285101 AOIEE AL2X}Q
IR &2

of#fe] 1Y Beacon®t WiFie] Hx F+x [1¥

3¢} 85 [19 412 HA&ET A HAE AL

A2 AW3la 3719 Beacono] AUWIEE AL&x}

o] 9HE FHolFi WiFiZ znEZ A&7

YA E 3 H o ol nAH|Eo

User
identification

RSSI collected
from Mobile

A a"8Es BE 2ntEE AR Az, y),
Beacon®| AA((z, y,), (2, y,), (x5 y5)), WiFi

Az, yy))7F A= ATt

2ULEEZE AR AE &3] YelAeE &~
nfEZ 3 Beacon, ~WEZF WiFie] AgE &
ofokst=d]| 3.1914 RSSIE o]&3] +3 Al Fk
(dy, dy, dy, dPO-Z Z=VIEE AHEAO A5 F
SR k=

dy = lw—a, P = (y—y, (10)
dy = /(@ —2, = (y—y,)? (11)
dy = /(@ —a,)* — (y—y, (12)
dy =z =z, —(y—y, (13)

2 =% A= Beacon® WiFie= RSSI gko] E<H
A3F3. Multipath propagation &4 wj&o =0
2 ARgste YA £9E ske= A Bt Beacond
WiFig #Zo] Abg3tal 92 9 dngFo=2E

Friis ‘s formula(zZ 2] 2~ ¢ 2Ne -85
Trilateration ¢ El&H<S AHE3te AW A =

e AGE=E A7 dT7E Ads AT
FE AT7EE AA Ad FAHCAA dadsEH
Beacon @ WiFi& &3l H2E g F AA
dolHE =& RSSI #9 AFEE &Y 5 ¢
gy 418EFE & F71E Aot 3 F
AU o wet A S8 ko] wste] =
AFE JPg Aol

o (B rlr

ik

t 251

—

[1] “Beacon(H]&) o F&H& W=7

(http://verticalplatform.kr/archives/2010)

2] “®mZ ZAY T4 T4 g
(http://yoon-talk.tistory.com/438)

(31 A%, ZAHE, &89 “RSSI 7|qtel A o
3 AHESE XY 7HEY 4%5H
7t @A BE4LIEE], SR RG] =E
A A15# A11Z 2011.11, page(s): 2488-2492

[4] “HREFA7| =L s)14”
(http://ktword.co.kr/abbr_view.php?m_templ
=4140&id=354&nav=0)

[5] “HEFAN7E&o 14"
(http://ktword.co.kr/abbr_view.php?nav=1&m
_temp1=841&id=354)

(6] AHg, “AAZEH”
(http://hakyongkim.net/RTLS/triangulation.pdf)

- 300 —



