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Abstract RFID is a technology that uses radio frequency to read information in tags attached to objects or people.
Because it reads the information without contact when tracking the location using tags in a RFID system, there can
be errors between the actual position and measured position. In this paper, three methods (the method of radiation
pattern, the method of the median value, and the method using both the radiation pattern and median value) are
proposed to identify the location of objects or people using the RFID technique. The location identification system
based on RFID was constructed and tags were arranged in a square pattern. The real location and experimentally
predicted location of an object containing a reader were compared to confirm the error. Instead of the existing papers
that obtained the approximately location of a reader by calculating the center of gravity of all tags read by that reader,
in this study, the predicted location was obtained by the median value and the radiation pattern. This study validated
which method was the most efficient among the three methods proposed in this paper through the data of the read
tags. As a result, the method of the median value had the smallest error among those assessed.
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Fig. 1. Calculation method of center of gravity.
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Fig. 2. Assignment method of virtual radiation pattern.
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Fig. 3. Method of obtaining the median value.
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Fig. 4. Reader position and read tags.
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Fig. 5. Result of median value method.
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Table 1. Specification of ALR9900+

Model Number ALR 9900+

Frequency 202 MHz ~ 928 MHz

Transmit Channels 50

Robust universal AC—DC
Power converter, 100—240
VAC, 50/60 Hz

LAN TCP/IP, RS—232

Power

Communication

Antennas 4 reserve polarity TNC
monostatic ports; circular
or linear polarization: near
and far field compatible

Tags ISO/IEC 18000—6C

complaint RFID UHF
operation (840—960MHz)
800—bits of Nonvolatile
Memory

Dimensions 4.8x8.15mm2
Thickness 0.25mm

Table 2. Specification of Mt-92 antenna.

Model number Mi—92 antenna

Frequency 920 MHz~928MHz

Circular type
70 degree nominal
50ohm

Polarization
Beam width(3dB)
Input impedence

Size 213mm x 213mm
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Table 3. Experiment results using center of gravity.

Times Error(cm) Times Error(cm)

1 23.82 11 26.90

2 3.19 12 0

3 6.04 13 10.19

4 14.06 14 32.45

5 28.70 15 35.70

6 23.13 16 21.97

7 16.14 17 2241

8 9.00 18 21.78

9 14.45 19 18.90

10 15.00 20 17.22

Avg 18.05
Table 32 FATARS o83 Aot A
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Table 4. Experiment result using radiation pattern. Table 6. Experiment result using both radiation pattern

[ mme Bt Tme Ewortem ] e medn e

1 18.42 11 31.83
2 537 12 3.75 ) 313 5 135
3 0 13 553 3 2.68 13 10.19
4 9.90 14 3327 4 15.58 14 34.98
S 280 s 3189 5 135 15 29.19
6 13.68 16 15
6 12.37 16 1920 7 12.56 17 20.12
7 10.15 17 31.41 8 7.55 18 2431
N 787 18 26,56 9 11.7 19 15.43
10 7.64 20 9.27
9 9.97 19 17.97 Ave 15.01
10 3.90 20 12.59
Avg 15.21
Table 6> WA FHjol TS o8¢ At e
o e I A3} groltk. F A A v AR s el W
7o AE o] & 1= & =%
Table 4+ ‘A‘Q’]{' A ] i ‘j’] -] ]"] ‘A ]E =70 A]— -9_]—9— X]Z‘]‘S]-Oﬂ]:]— 6’]-7(]?1' ]Eﬂoﬂ% Hc]—/‘]' % 1_;]]_]].9] EH—j-
sl /‘\l.cq o) N Ko k=4 ]—/\ 0 Eolz:;l_/ﬂ’qﬁ
o= ARl Sl #714 PR EUREE 2 o o masi 2w, o Bame U gulse
Foo}, ¢} Hg2E 4 l Ho® Bl 52 95 1%

FUAR O o] FAIA, WAL A gholl 232 $ At
AL AME B3 7E FA SA HEeF A 2lgr)
AR9] #3x 7k 7P AL A= 2.68cm, 7MY 2 &
2= 34.98cmeolH, Ht 15.01eme] 227} 2AYsk o

or o] f1& ¢7l Hass 7P BaHoR 23

= AL flojrk WAL € °¥0ﬂ FPHA = Hae A
9star 9l Sholl s£3kel BjERe] FE gk /I 7
AEA AR S ol g3 2t 7]e] a9l AlE ekl
ARE Fel ek A T4 Faet A4 e 949

FE k] P AL A= Oem, 7P & A

X

r

4, 4=
37.50cmol™, 3t 1521cme] QA7) LAsIth
2 AT agHe A4 S so] 9L F9)
Table 5. Experiment result using median value. s 2l )e] oA sk AR A vaake] oA
[ e o) e Eem) | shigioi A2 o AE Sla] 164 % 47149 A
1 15. 11 19. . -
. o B =2 AR AT 20818 AHe) A 219129
. e . o =4 QA9 Fit oAk 1 AL A e Hit
4 8.53 14 19.97 —Q—X]' ]’ 11.91cm ?_]_ %o&. %}1— 7:“}1\_} H(‘}H};l]o]q' i E]"% 2
5 14.85 15 25.79 A7F Ae EARE WAL FEle) T gk o] 8¢ W
6 12.42 16 0.90 o] 15.01cm, A} G WHol12.21cme] QA5 KL
7 15.19 17 1114 71E w=aolA AREE Al T4 ol 18.05cm®E 7t
8 11.06 18 2525 A2 oAE ngrh AYA) gEE 94 v
’ e o 730 & o) tagEY) FU FS ol8F Yol g wEH
10 9.30 020 11.6
Wiolekes RS gt
Avg 11.91
Table 5& %9 g o4 HPABoIT AL References
S T A T FEet AA Hur] 91X i
el P AL Ak 1.80cm, 7 b 2 eake [1] Byoung-Suk Choi, Jang-Myung Lee, "An Efficient
25.79cm°]U1, B 11.91eme 927} WAskA ) Localization of Mobile Robot in RFID Sensor Space",

Journal of Control, Automation, and Systems

429



A& 8] =g A A8l ALz, 2017

Engineering vol. 12, no. 1, Jan. 2006.
DOI http://doi.org/10.5302/J.ICROS.2006.12.1.015

Chang-Hawn Lee, "Research on Position Tracking Using
Passive RFID Tags", Graduate courses of Dankook
University, 2012.

(2]

[3] Dae-Man Do, “RFID-based inddor location-aware
system for Emergency Rescue Evacuation Support”,
Graduate courses of Tongmyong University, 2013.

[4] Chang-Sun Yoon, Dong-Min Yoon, Young-Chan Kwon,
Yeon-Chan Hong, "RFID Based Indoor Localization and
Effective Tag Arrangement Method", Journal of the
Korea Academic-Industrial cooperation Society, vol. 16,
No. 312 pp. 8760-8766, 2015.

DOI: http://dx.doi.org/10.5762/KAIS.2015.16.12.8760

Z 8 0](Won-lee Joo) (3§

02017 24 ¢ N AAE3tt
SRR

<AL

A'sA°], RFID

4 & M(Hyo-sun Kim) (A3l

02018 29 : vhsta HAbEetat
R RGN
<A ok
A5 Ao}, RFID

430

A " OH(Young-ah Jeong)

020171 2¢ :

E@FH
<t Rob
A5 A°], RFID
= ™ Zk(Yeon-chan Hong) BB

019831 24 :
EA4(Frh

01985\ 2¢9 : Agugtu oy
Az} ZY(FAAD

01989y 2¢9 . Agustu oy
gt E4(FEEAh
01990 39 ~ 19924 29 : A

et A3t AP

;oA sta AxEs




