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ABSTRACT

In emergency rescue situations, the localization accuracy of the rescue requestor is a very important factor in determining the

success or failure of the rescue. Indoors where Global Navigation Satellite System (GNSS) is not operated, there is no choice

but to use Wi-Fi or LTE signals. However, the performance of the current emergency rescue system utilizing those RF signals is

exceedingly low. In this study, the effectiveness of the surface correlation technology using the accumulated signal pattern of

RF signals was verified in relation to the emergency localization technology. To validate the proposed system, we configured

and tested an emergency rescue scenario in multi-floors building. When the emergency rescue was requested, it was

confirmed that the initial localization error was large owing to the short length of the accumulated signal pattern. However,

the localization error decreased over time, which eventually led to the accurate location information being delivered to the

rescuer.
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2. PROPOSED SYSTEM

At 71EE A AMulAaEE AFTFRAL] ds)go R
7125 A2 E walste] $IXE 45k A gE, ALK es
712 A B E pAIEkAL o] 5 BEate] YA E RS 2S5
o= gtk Fig. 12 AIShE e 591 Al2] 9] oAIE Ko
=t

B = Bol il A AR o554l 415 3, 71 Tol

E A& A}&5}9itt LTEE private Access Point
(AP)7} Hol] &-8== Wi-Fiek 2] &
woll, Z1A=¢] IR 7F HalAU AHER 712 =0] A== F
EAubo] |} g nE algfo] Bl Al zto] o)) M =5}
7 e} o]#3h % J-& fingerprinting H}Alof|A] Ho]E{H]o]
A5 skt & Fdolz d 4 Qi

Al ARIARZL BE]s)7] of

https://doi.org/10.11003/JPNT.2020.9.3.183

2ol AR ANY ARL g e M 258 525
LTE 4 gxﬂﬂ HolEl & = 7
7Iolct. mEbM & ;Z}Oﬂ et HXI?S‘H

Y 2 52 4 2 Foll RS AlFol F% ek, &2 o
THPH 2 vlole7t 2ol wet fAjs o] HetErt FEE A
& oJm|sie}. thuk, mek 3—?7\1}7} Va5 2% A7H 9%
713t 54 IZHL AZE Mt ‘Rl‘iii}“i SFEA] ek
AASE 23gste 23t HiR FAtt HAshE FAY a5 9
ot 394 dHEkE, o722 dHe S E ASH R 9
ST & o, F2Ap @l EEoks AR Bt 724
Te] 27191 1A S SRS A5D 4 Qlof, 7R
ol =2 S o, B} ekt e 7ake] YAlslE AT 4 L
< Aol

3. SURFACE CORRELATION BASED
EMERGENCY RESCUE SYSTEM

3.1 Surface Correlation
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(b)

Fig. 2. Surface correlation (a) comparison between surface and database, (b) similarity pattern.

(a)

Fig. 3. Test site (a) test buildings, (b) reference points on test site.
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Fig. 4. RSS patterns for the fingerprinting database on each floor.

RPo[A] 71 717k 3 74 2A4Fe] RPE SJulgiet. RSSe= 4]

7153} LTE RSS2] Z|tf gho 2, B ¢ oAl 45 dBmO & A
et at= Tl A2 AT nfia RPERE] Q] A dof u}
£ RSS Tl A =5 ATt 1227} ol F5h AYdE Bt
2 RSS {2 AA| A= ujHo] Hojof 5}, o] & FE3517] ¢
slod, Aol wh2 RSS 7l A =7} Aok ghck. SHA|TE, PDRE 7]
Hho 2 AYAJ == RSS il drift 2 x}7F £xl5}7] wfief o
A gt ] Adgot AR = ofof gk & dtellAlE o]
a5, T A 28 HAsIeI

==
=
=1
=

4. PERFORMANCE ANALYSIS
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Fig. 7. Localization results of kNN-based fingerprinting method and surface correlation (a) localization results, (b) localization errors.
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