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Abstract

Due to changes in the living environment, the recognition of the location of a moving object in a space is
recognized as a technology that can be used economically according to the application method. Location recognition
using the characteristics of the received signal strength index of radio waves is not highly accurate because errors
occur depending on positioning environmental factors and recognition methods. In this study, the average value of the
received signal strength index for the node coordinates is made into a database of interpolation coordinates. A
propose a linear interpolation method to determine the spatial position of a moving object by measuring and
analyzing the received signal strength index of the reader within the measurement range and then comparing it with
the database value. The proposed method is a method that improves accuracy in locating a moving object by
reflecting the characteristics of radio waves while simplifying the system configuration. In addition, a 16%
improvement effect was confirmed when applying an error correction method to reduce the position recognition error
of the moving object. It was confirmed through experiments that database construction is a location recognition
technique that improves performance by reducing positioning time and error during location recognition.
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Fig. 1. Linear interpolation method for position estimation

— (1)




Journal of KIIT. Vol. 24, No. 6, pp. 169-176, Jun. 30, 2026. pISSN 1598-8619, eISSN 2093-7571 171

Db e Fold 4ES B M 1
G RS o wHoE 7o WES ¥
T AUT @ Zohfol ghe FAUT 2%
B A e ANE 2 dEH0R RHET
T TR AHgse Ao MR HE A A
2y, 2y 23N ZE GOl y g,y S 22 BEAE
olgstel TE AlAe 2AREE TaE e
Z 2 (3¢ Fez xPHh

flz) =a,+ar+ap® BT (3)

3 2Bl B 7 T4 3% BPe
] =

EF an7fe] vlAg

filx)=ax’+ba*+cx+d “

DA Dt 2 FAF 14 2F HAH
ofg} ATk 4 (5)F Zo] TIHER 27 gFHo=
AAs= Aol 22 A=l H7MHolH AAds+=
oA o)z} =gk gto] dshA Fom & ARgs)
A d=th

fL(-T) = a,ﬂ?? +bx+c; (5)

2 AFolAe FA719 FA7] Abole] Aapils
FE A7t Aglel weh wglste e ol &gt
as 5 A4 dBmlE B3 E = RFHA
0dBmollA -90dBm¢] A5 AEe 4 9tk

A HE dBm AEE 02559 AF HAER
AT AT AeE TS

oN

> rhi Mo ™

A3 5}
2 (6)% o] @

lo

FANE BT AG ghe

RSSI = —10*n*log,,d + T, Power (6)

AollA nd AT 24

7 gl eI tHe).

5ola ¢ FlEIEHS] o)

Il SIRIOIA] AlAE) T4

2 @7A Agsle AAY Al2EL RFID
(Radio Frequency Identification) reader} RFID El 1
ik EﬂolEii Aeshs M Alzdlos FAT
o 54 T2EZL TCP/IPE T4

%‘1—5@[3]91 %Tt m H1E ARt

3.1 RFID reader

RFID Z|B& SYRIS TechnologyAe] SYRD245 -
IN AlFo=Z RSSISF AFEF4ES Y& LQI(Link
Quality Indication) A& E SQl4el= AFOE ALY

& % 13} 2

F 1. RFID reader Ab2f
Table 1. RFID reader specifications

Communicate 2.45GHz Support RW
Frequency 240 ~ 2.48GHz
RSSI 0™ 255
LQI 0~ 25
Ethernet 10BASE-T/100BASE-TX
Protocols ICMP, ARP, IP, TCP, UDP
32 RFID B2

RFID Bl1& 558 74 $F Aotk 259
ANt E=e e FFS Hags] Yste 2
4 B 7Rl 47 245GHz mhol 2T B9
FE AL B as AEHRE DSSS(Direct



172 4% IS BE oA 9124 7

Sequence Spread Spectrum) ¥4 7HHE blink A<
£ 4%t RFID tage SYRIS Technology <]
SYTAG24522 ARFS E 29} ZTHT]

# 2. RFID tag AR
Table 2. RFID tag specifications

34 He| thel RSSI £ ¢

Al @9 RSSI 4 Age £ 39 Ay &
2 RS ARESt] 9 29 A @Y SHES
Zo] RFID gHE AHOZRE Im Fo|2 AA
ok Im ©9 Aol tigk RSS9} AEEA thsk

Communicate 2.45GHz Support R/W LQIE 7t7t 538 Z=Aste] Paghe T
Frequency 240 ~ 2.48GHz
Channel 256
Address 65536 E 3 AE 2 2 3
RSS| 0~ 255 Table 3. Experimental environment and equipment
Transmission Range Up to 70m Category Equipment
Battery 3V CR2032 Experimental Indoor gym where the reoeivgd signal
Site Space strength index can be recggmzed
33 Ha| HAF gk (more than 30m on one side)
: = e Computer Windows 11 for Wan

st AZE AR I8 e ol5e Hele

wol Aol ta 4005 FE A5 S 0§
ICER
A A%z e A ()3 2ok,

9 Aoln P
o], Ptl‘f
olt}. 1e)7
5 7

n
ST e Aol

4 8 2t

47d

L = 20log, (T) ®)

2 @A Ae Aot o w A a9 TY
@ 9918 A, 2 ®)014 RFID 2Tie} Bl
Arole] Agl dE Aoz mHsH 4 (9)9} 2tk

A L L
_) . 1020 :(L> . 1020

d= 47 A f ©)

Z} RFID gtjolx 4" RSSI AIZE 4 (9)F
o] gstof o sAle] Azl Akl Ol%LE}[ 1

LAN |[EEE 802.11n and cable

RFID reader | Install RFID reader at square comner
RFID tag tag for DB, tag for location recognition
Drone phantom 4

Tripod RFID reader and tag installation tripod

RFID reader
1« RFIDtag

gw"'du" &1‘I‘rll-il"Aw
Main Computer (m ! 10m ||rl,

a8 2. He| e &4
Fig. 2. Distance positioning

35 Database & 4t

sk Hol 20me! AW (x, yF)ol disted 19 3
Zol Im 9 E AAY 4 ez FASL A
& =Agel RFID 2t 401E AWCEFE Im
o]z 14 AAT 97 A& RFD B
T st waby fAIA A Al AR
o A9 eAe Tt 2ol Wit

@ 1% 3904 Ad A A #Hxel ois) x
&y} Y%%(Io,%."'%o)‘—”]' (Yo, Y1s o) LF FA
gt

@ RFID 2He A #HEE 1MW YHE
z0.y0), 28 HUES(zyy,), 33 HUHE
w0 Un), 48 HEE (2, 9) 8 I HAZ EA
=3

ﬂ Hi ol _=)

—~

oS



Journal of KIIT. Vol. 24, No. 6, pp. 169-176, Jun. 30, 2026. pISSN 1598-8619, eISSN 2093-7571 173

@ xZF 03l A 203714, y= O%Oﬂ/ﬂ 208714
(RFID 2/T]9] $IXE A<sty) AWy Ay A

BAR@IN L)) HEE T
($1~y0)a (552,y0) ( 3. Y ) ($197 yo)"“’

($0~y19)7 (I1,7J19)’ '“7($18~y18)’(‘r19~y19)

o} zro] FHHL,

@ RFID B|15 AHOZHE |m %Oo|Z 31 4
o] RFID uolA Zk A wapde] oig
RSSIMNEE 77t 534 243,

® =43 RSSI 2125 HHF3t RFID ¥z
DB3} g}

| RFID reader #4

RFID reader #3 /
2048 =
m

184

16-

144

12

10+

94

i /
o1& 4

4 6 8 10 12 14 16 18 =20m

0 2
RFID reader #1 RFID reader #2

% 3. DB #+& AEx
Fig. 3. DB Construction experimental chart

Al
=

al

V.

oot

21t

41 He| el RSSI &4

g gelol g NS s

[N

A5kl

A<

E 4. RFID readeroll A 16m7kX|2| &2l A2l RSSILAI

55|

o o

RSS!

Tl
Q

i*

%7}
A e

sight)2 1.6~1.80]1 4
Olf'% Akl M e 22 4839,

o
4 G9IZ 349 e Aaskd

=5
- o

in=s

A

5

A5

F_EL

¥ 4 7l ¥ 59} 211 RSSI
d 49} 2t}

%ol 2

U o
b

distance unit RSSI measurement value

~-10l value

T

~#-RSSI value

—

\\M\..

123 45 6 7 8 9 1011121314151617 18192021 2223 24252627 28
Distance (m)

& 4. Azl w2 RSS| el Hist
. 4. Comparison of RSSI value according to distance

4914 LQIZF 200 ooz AT AT A

FrEoR RSSIS AFEE HE 87%°lTh
A 2 AW 7 A%(Line of
A9 A-fr87HFree space) 2

—

AA] S

1_.

39 RSSI #< &2 o2 Axkel 7k A

a9 59 2tk

distance unit RSSI measurement value

—+-RSSI Calculated Values -#-RSSI Measurements

N

12 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28
Distance (m)

w

a8 5 RSS|

EMUDE A ML st

. 5. Changes in RSSI measurements and calculations

_\1.4—._-.’-7'-

[=

Table 4. Average measured RSSI/LQI 5 times per distance from RFID reader to 16m

Distance(m) 1 2 3 4 5 6 7 8 9 10 | 1 12 | 13 14 | 15| 16
RSSI 151.91150.2 | 1457 139.2| 136.2| 132.4 1286 | 126.2 | 123.4] 121.8| 121.2] 120.0 | 119.3| 116.8| 1149 1145
LQl 227522791 229.4 | 2285 | 226.7 | 228.3| 224.6 | 227.2 | 225.8 | 225.7 | 2239 | 224.3 | 224.0| 221.3] 219.3 | 220.2
E 5. 17mollAM 28m7kx| H2|Y RSSILQI 531 & ot
Table 5. Average of five RSSI/LQI measurements per distance from 17m to 28m
Distance(m) 17 18 19 20 21 2 23 24 25 26 27 28
RSSI 1143 | 1141 | 1140 | 1138 | 1137 | 1129 | 110.1 | 1096 | 1082 | 106.3 | 104.3 | 103.0
LQl 2185 | 2192 | 2199 | 2202 | 2204 | 2201 | 2196 | 2189 | 2186 | 2179 | 2174 | 2167




174 A% IS BEF oA 914 7
42 database +&

Ay A 3zl tisl 4tie] RFID Ej1o)
A EAlERE RSSI ZES 4t REID gulolA] 53]
=4 5 Y43 DB S BASHH E 63 2

E 6. WXAHoAM S-S RSSI DBt
Table 6. RSSI DB values measured at the intersection

a8 6. E20f| tag A&
Fig. 6. Mounting a tag on a drone

3] Aol A RSSI AEE 53] ZAste] Pzt
& T RFID B2 73 =20] A4 aabo
Al RSSI 45 243 A3+ % 73 2t}

Intersection RSSI measurements ]
coordinates reader | reader | reader | reader E 7. tag FE =29 RSSI 53 £F Ho it

1 2 3 4 Table 7. Average RSSI of 5 measurements of a drone
(21, vo) 1516 | 1144 | 1038 | 1139 with a tag
(29, ) 1500 | 1138 | 1058 | 1138 , RSSI measurements
(:Ep,, Yo) 1458 113.6 1062 | 1136 ggz;iltzg reader | reader | reader | reader
(4 ) 1393 | 1135 | 1075 | 1135 f 2 3 4
(5, yo) 1364 | 1133 | 1081 | 1134 (x5 y,) | 1435 | 1140 | 1068 | 1399
(25, 7o) 1322 | 1158 | 1087 | 1132 (x4, y4) 1336 | 1144 | 1102 | 1143
(2, yy) 1283 | 1186 | 1089 | 1131 (x5, ys) 1238 | 1147 | 1139 | 1147
(x5, y) 1264 | 1195 | 1100 | 1129 (zg ys) | 1209 | 1152 | 1144 | 1156
(29, ) 1231 | 1213 | 1106 | 1127 (x10.y10) | 1164 | 1162 | 1175 | 1165
(@10, o) 1215 | 1216 | 1124 | 1124 (@1, 12) 1144 | 1156 | 1206 | 1157
(z, yo) | 1211 | 1285 | 1126 | 1098 (21 y11) | 1135 | 1148 | 1285 | 1153
(215, Yo) 119.8 | 1267 | 1132 | 1090 (16 915) 1166 | 114 | 127 | 1124
(21, Yao) 1126 | 1117 | 1216 | 1216 (215, 415) 1072 | 140 | 1446 | 1142
(211, Yap) 1100 | 1126 | 1285 | 121.1
(213, Y0) 1102 | 1132 | 1255 | 1198 RFID BjZ 73 =80] wapdoA 543 RSSI
(215 ¥a0) 1099 | 1135 | 1264 | 119.1 #43 DB#= Ml FABHE 19 73 2tk
(214, Yo) 1097 | 1136 | 1327 | 1156
(%57 yzo) 107.9 1141 136.4 1146 e Location of measurements for DB values -
(21 y2) | 1076 | 1140 | 1395 | 1148 O 5 6 R O
(17, Yap) 1065 | 1143 | 1459 | 1142 D A 51 T—
(w15, U0) | 1048 | 1143 | 1514 | 1140 o 1 e O
(@19, Yao) 1038 | 1144 | 1523 | 1139 . d

11 L=
10
9

O K N WA WO N o®
-

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

J% 7. DB#Zt 0| E&2 RSSIat |
Fig. 7. Comparison of DB values and RSSI values of
mobile drones



Journal of KIIT. Vol. 24, No. 6, pp. 169-176, Jun. 30, 2026. pISSN 1598-8619, eISSN 2093-7571 175

wAPH o] DB E 79 FAE olF A A
2 2% solqe} ol 7
zog 247 was o5Ale Ay

y=o| thal Hh 1.3m H& 0.8me X7}

N
Y
it
=
w2
&
gi

Error in measurement for DB value

B Reader
® Measurement

TAG
® OB points

X—axis

Q—I—D y—axis

o 1 2 3 4 5
12l 8. DBét
Fig. 8. Error in measured value versus DB value

LHul KX47|-O| Oxl.

='O HA—

JEO R X

xZo] A= o] FA 9] 2 Wk
B Lim F24 03me 22347} 2A T

F

\-_I

44 4 &

A5E AT exndg Pe 72 4nhe
RFID 2olold 248 RSSI 4hg ot 2ol A
2k}

(xpyg)
RFID reader 3

2
y (-"':'Z-’:)

RFID reader 2

RFID tag \
x ¥ é

RF l])lt ader 1

a8 9. AxIFE M4

Fig. 9. Position estimation trigonometry

Zroll tiste] 18 99} 7o) Agl A4k AL o] &3}
o A Y AZES 2z AL T Az o
A2 Y& =AH3},

SAl, RSSI A5 o] Ao 202 1S 99
os A7oR At

AR, fo] F 7R Ao R 3 F B9
AAE olgstd AP HIPOZ o]gAe A

978 34

Yshe o3t B4 F RFD Bae] 54 94
¢t DB ko 9A 1Ejal & P 4 & g1e A
€ vlashd 13 103 2.
Error—corrected value compared to measured value
0 W T T ]
i; || L1 L || .m B Reader
17— R i |
16 .' @ Measurement
PP A ) LI i I R A TAG
14 [ ] ® 0B peints
13 JES o
12 +—t ——t - m W Error Correction
11 44— R I ] I Pasition
10 1 1 —
o 1| L
8 -
7
6 4 .!‘ ......
5 |
o 2
.
PR
1
o |

o1 2 3 4 5 6 .?' & 9 10111.2111415!.61‘}181920
%l 10. DBt tid| S8 ute 2%t
Fig. 10. Error-corrected value compared to measured
value

ot BAL y=ol st FHA 0.07m, FHTH
0.23m, xZ° A= HA 0.05m, Hf 0.22mE=E
Bt 0.16me] Aol MAEHE o2 Yehgt
RFID Ztj9} Bl AlelE ©9] v Az &
At 16%7F MAEE A3E Btk o] Ade
ATl S A 88t fXE S8k Y
Bt} 857t e A HoEoh
V.2 E
A5d SAAA AAYA Tee FNEEe F
Aile 78 7le F shioltt dite] lAls
1

rlo

A7) @2 Adiy A9 7& §lol Agel met

e 242 ol

g\!

Jlm
o,
ol

bl ol5Ale 91XE FAsH



AT 39 250

7+ WA 1 EHo]—O:] RFID alti HZ RS
DB3} 3t o]FAl9] AE FH3}= HHE A
stk 2l YRR 2AE Fole WHOe

T WY e Aeste Ay HEE Y B

H =20 7|= A3 BIE A
gafjof 3= WY tgEA AU o] W

References

[1] D. Macagnano, G. Destino, and G. Abreu, "Indoor
Positioning: a Key Enabling Technology for IoT
Applications”, IEEE World Forum on Internet of
Things (WF-IoT), 2014.

[2] H- W. Choi, "Indoor location estimation system
using bluetooth low energy beacon landmark”, MS
Thesis, Korea Univ., 2016.

[3] B-Y. Kim and D.-S. Ko, "Implementation of
RSSI-based RTLS for Improvement of Location
Awareness Performance in Underground Space",
Journal of KIIT, Vol. 17, No. 8, pp. 85-91. Aug
2019. http://dx.doi.org/10.14801/kiit.2019.17.8.85.

[4] M. Shin, "Performance Improvement of -based
Indoor Localization Technology with IEEE
802.15.4 under IEEE 802.11b Interference", Dept.
of Electronics and Computer Engineering, Ph.D.

University, 2016.

https://docviewer.nanet.go.kr/reader/viewer.

dissertation, Hanyang

[5] S. C. Chapra and R. P. Canale, "Numerical
methods for engineers" 6th, McGraw-Hill, 2012.

[6] J. Kim, H. Kim, J. Kim, S. Lee, and D. Soo, "An
indoor localization approach using and LQI based
on IEEE 802.15.4", Korean Society of Marine
Engineering, Vol. 38, No. 1, pp. 92-98, Dec. 2013.
http://dx.org/10.5916/jkosme.2014.38.1.92.

[7] www.syris.com. [accessed: Jan. 15. 2026]

[8] J. Hightower and G. Borriello, "Location Sensing
Techniques", IEEE Computer, Vol. 34, No. 8, pp.
57-66, Aug. 2001.

[9] N.-W. Park and J.-K. Choe, "A Study on Location
Estimation for Unmanned Carrier", Journal of
KIIT, Vol. 17, No. 4, pp. 37-42. Apr. 2019.
http://dx.doi.org/10.14801/kiit.2019.17.4.37.

XMAL2IH

2l 2 91 (Bo-Yeon Kim)

1990 2€ . A3 thstw
HAA-F 8T (F A

2008 2¢ : AAHE L
A5 F 8 F(F 8 AD

2010 2€ : dAEtn
7123 (AL R)

2020 8¢ : Bt

A5 Bg 3t aH(F- AL
2026 64 @A - AAWE L AR7)E EET W

BAok : SAIA2H, ToT, RTLS, M/W, Hlolelntol


http://www.syris.com
http://dx.doi.org/

	선형 보간법을 활용한 이동체의 위치인식 기법
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 기술
	Ⅲ. 위치인식 시스템 구성
	Ⅳ. 실험 및 결과
	Ⅴ. 결론
	References


