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[Abstract]

As techniques for indoor positioning, fingerprinting, indoor positioning method using trilateration, and
utilizing information obtained from equipments by Wi-Fi/Bluetooth, etc are common and representative
methods to specify the user's indoor position. However, in these methods, an indoor space should be
provided with enough space to install a large number of equipment (AP, Beacon). In this paper, we
propose a technique that can express the user's location within a building by simultaneously using the
GPS signal and the signal transmitted from the beacon in a building structure where the conventional
method cannot be applied, such as a narrow building. A shortest path search system was designed and
implemented by applying the Dijkstra Algorithm, one of the most representative and efficient shortest
path search algorithms for shortest path search. The proposed technique can be considered as one of
the methods for measuring the user's indoor location considering the structural characteristics of a
building in the future.
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I. Introduction
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II. System Design
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Fig. 1. Design of proposed Navigation System
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Fig. 2. RSSI received from the coordinated beacon
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Fig. 3. Two candidate nodes with the distance
calculated from the coordinated beacon

Tl kB 5 ARRAL RIS Adshe WY orE
= J}A7F QIck A WA wEo 2 GPSE ‘?:P% HE LS
&5k Zlojoh YR Aleo] BY BE kB (YE
d=) kol g Y JEolch et $E kte 7‘]73 d
T =0 Amef GPSERE @2 FmE 27 Q)
tidsted Auf s dof vluslth (28 =t Ao £
N 7HRgE EAfStER n 2 1 B 2) O A2 e BE
ol =7t A% AREARR] AUl YRl = AHch

L F R s 9 — GPSE 54 9] 5|
[nHFH =A% — GPSESAE A% (3)
Ak



14 Journal of The Korea Society of Computer and Information

T W) PHORE FY =TS SR AsH 2ol
CF. AH8APE Aol DU £7HRE] AH8AL o5 5
Mo YT wCoNRE SAR wCrix2 ngEr. A}
8AP7} o] 5ol @A =Colq A2 Aol B2 T
7h R8RS 91x]2 Ak SHAISE S Al WS ALE
AP} H2 SobPIL was g0l § AlAglo] o5
sx] 23 422 gAY 9ol YRS B 4 gk,

2% ol2fa BAS sh2sh] Y vt HlES
AxIstol AhEATE 1S AFgstol dic. ol3te ofst 71
29 A0} WA ¢fT 3t A2 B]§O2 A A
£9] W olsor Acke Fxle A] ek maby
B Aol A WA Ee olgstel A B2 9o
AFg AL 91518 BAISHE ofEAoli e Pastact. of
B & 12 AR AU 53 WHIY AW 55 /1HY vl
B 712 R0} B1§ WolA HojEr

Table 1. Comparison between the proposed indoor
positioining method and the trilateration method

Proposed Indoor Trilateration
Positioning Method Method
Building Narrow width Wide width
structure
Low High
Cost (Few beacons (Multiple beacons
needed) needed

III. System Implementation and
Demonstration Results
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Table 2. Distance between user and beacon

RSSI Distance(D)
Beacon 1 -89 28m
Beacon 2 -54 0.4m

Table 3. User location node determination process

Distance Calculated
Latitude Longitude |to beacon
(m) value
User GPS | 36.73656658 | 127.07333165 - -
Beacon?2 | 36.73655262 | 127.07317123 - -
Node18 | 36.73644698 | 127.07309784 0.4 0.0003536
Node19 | 36.73650778 | 127.07313515 0.2 -
Node20 | 36.73657655 | 127.07318614 0.2 -
Node21 | 36.73662142 | 127.07321476 04 0.0001717
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Fig. 6. Tracking of the user's indoor location and
display of the route traveled

IV. Conclusions
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