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A Feasibility Study on Car Positioning system Using RFID

S99, o # g,

a = 7, ut oz =

(Young-Min Yoo, Chae-Heun Lee, Joon Goo Park, and Chan Gook Park)

Abstract : This paper shows a feasibility analysis results on RFID for car positioning system. Usually, a car navigation is mainly
based on GPS combined with map-matching. However, in the case of poor visibility of satellites, GPS can not supply accurate
position information continuously. In recent years, RFID has been considered to be one of key technologies in positioning and
localization area. But its application and research results in the area of vehicular positioning are not popular. RFID system consists of
tag, reader, antenna and software such as drivers and middleware. The main function of RFID system in a vehicular positioning is to
retrieve 1D recorded position information from tags which set on the center of road. We propose a positioning method for vehicles
using RFID and we present some indoor and outdoor experiment results to show that the proposed method is available in vehicle

operational environments.
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Fig. 4. The recognition area of RFID system mounted on a vehicle.

6 : &y tEvke] ¥z & 0 <9< 60°

upeba] tEY FA9] Fol7b v 2RE diF 0.4m
Folo)] AFHoe] QduiA x =046m, x, T 0°<0<60° 4
W, 0.46m<x, <oo 2 Wt} AR, A} HegA ] A
oz Q4 Aee AAALAR 3m oS & W), 6=
0° ~52.5% WH9jellA AR ofo} gt

ol’de] AFE ugo® Az Aol RFID Al&¥e 42
sto] AQsly] fate] A AFE F3te RFID 29 <t
o eje) HA ajRjel] #t A7E T

m. &g &1t

1. A A8 Zat
A AP Ago] FPshe B2 BEN AARBIES 7
NEo] ¢lE B Izl Ak

RFIDE ©]43k &) F9ol 9lo] 59 AUEE RFID
914 Agle} g gt 94 At FAEFS $1A o)
HE AFsla Q& vaE d2lshe 2le]9ke] A Ajol7}
Zol57) witolth welk RFIDE o8 59 Al2Hel
olr E9 ABEHTh= YA ARE Ag P12 i E
ARE QFGlo] A& AdsA 53k Aol TR F

717 o240z AXkE RFID Ade] laodels) 2
Q43S g vlms)] ¢ F49) ol

«——24cm——

k11cms e 11cmy)

D
]

L

X
; |
L
)

- ki 4 - 5’ il J - L -
| — BIST 2lCl SR B A Bl
i '7 Hels 37.5cm J
* & B =) -4
“18 5. &}l g2y RFID Al2=8le] Q1] 4| Ax).
Fig. 5. Test result of the recognition area of RFID system mounted
on a vehicle.



978

7} 0375m, vpetAte] Zh2rt 45° 7} HEH v|aEe] A
g Adelel M BiiE a1 59 o] wiAste et AdE
AAIE A3t Aol a1 5o Bhdl Y] §9 FE

ol g 49 2% UF A4 A Ui 048m

3, ol (HE v g AR As AW x =0.75m,
W x, =1.28m Bl oFH 22 A & 4 USTh

a3 59 QXA HY AAEe ZAT AeielAe] 23
Aol ERAM A7HE TSR] & AFolt). Aol
100km/h & T& FPA] B A)7ke] A A7HE 9
A =HE 1A Adjshe A7t ERY W Wil E
AAA AIZHE Td)] Folof dek 100km/h 2 FHA] 1m
olEal=d Azl A7k 36ms otk &, o] A7k W] E
ARMo] Holm g Wi ot dojuot g}, EpARE, AA] 2
o] o|FAl FHE A AUF w7} HA @& 5 I
el £ ArollAs 18msolHell A2 A7t 0.5m o) dol
A 100% A47bee AR wdsiy A A8e ogy
2o| ettt

E
= A& <& ¢ 29 gy 1S AAska gl 17
Z He ERRA A AES A O 38.885ms AT
e QoA 22 Al 18mE dA HEZ AT
o ALEE Bl1e] H EWHAA AIE FHAR Zol7] 9%
o ke 91X dHolHE AYe B 81 1Fsst
T A7E o2 ol s
AR a7 67 o] HE wx|3te] P EWHA AZF
S A A3 a9 63} B AFE de Ak viA
1,23, 4% 42 "9laE Aol F2 AE2 do2 s
xS A, A2 2E AL, dgEA e A4S, st
Ao|2=ol] Bpo] Hl2E 4T Afolrh 21 79] EHAE
HHE, IF% B 7Nt 47l wiR] 2, 39] 9o H
o] EAA Alzte] dela, BjzL AT S ol deE FUt
s ERB/A A7he] Tlehe AL @ 5 Ytk o)eF A
7t Rt ol a9 Bl & 2lue] AdAdd
ool & Aol & el FAA OE B ER
Aol dojupr By ERHA Agte] FoJEX|RL €19
A7t 570 o) do g Eojubd FAAIZ] tE 817
9] FEo] Yold FFo] Y wlEe|th
tgoz 03 59 A¥Ags vgoz gy ¢t
ek Q12 Azt Sl v gA YeRr] o] &
o] Y& TRAME HL F9] HIE MAFAR AYrtks
= 87| sl g ¢HEY 271 ol 83l <Y 4=
off w2 FHeF Q1A A AES AAEIT.
g gEiL e w2 Fek ¢ AYE S 4
slo] ] <kElL 2702 URls] wigte 2 RE 2 orEL
ZRE7tAe AE 03m 2 243 0°<0<70° 7+

lo, o

B oo

KO- XtEah - AAEZES =2X M 12 3, M 10 & 2006. 10

8z 2 =] 3 v} z] 4

= == =F ==
== &£ £
e
e g

a9 6. Bl 25 wiA| .

40

} X —_tHxl1
| 1 —A- X2
Il i

|

-5~ BHXI3
S Fomm oA —e— HiXl4

m 20 - - -

a3 7. B2 g B ouiA] el mE Wy ERSA AR
Fig. 7. Average transaction time per tag number and deployment

method.
¥ B 225 ulebdo| —?ﬁﬁ}E% FAEA5 [og et A=) A543 a4
AL A (deg) (om)
3, > TTOCE 2T 0 0.30
o/ f RFELE 270 10 N
Iy ) 72398
SR 20 30 73.8
SFEL] 271 74 Al
2d T STECE 271 5 855!
Qe o1 ST 27 66.7
27 oo QLEE 27170 6505

S |

t——21cm

r
EaEYETAE

3% 8. 2y Sy Zhol| mhE Sk Q14 AR A4t
Fig. 8. Experiment result of the recognition length depending on
reader antenna angle.

10° 7402 ZAAAA B ERAA Azl 18ms o]
Ul A2E SR ARE 29 8ol eI,

a9 88 B8 w2y ehE 4w} 20° <0< 40°
9 TRIIME B0 A4 A Aolsk A G Aoz
erseh

Ao R Bae] Azl W A4E YL HAS



Journal of Control, Automation, and Systems Engineering Vol. 12, No. 10, October 2006

Ack AL 33 98} 100 Ve ulel o] Ak},

B2 878 0°<9<180° 74 30° 7HE o= sle] BloE
A5 e Fo EWAANA A 7S A3 QIAE Ay Z
2 Adurgtt By EWAAA Azte] FE5E U4 Eo]
=oin & 4 ok Ag Fxp 87be] 0%, 30°, 150°,
180° o A9 v HAy =EWAA AIto] vebdAwh
607, 90°, 120° oAM= A¥ EWFHHo] Lojitr] gkt
ojg} L Ay At el ol A¥ol AME-E RFID
2d ekl s 548 23, A8 HE EuE
Z+e) oyA) Ade] F ¢l SYT Ad wEs 7k
uj FZ o7} wiEolri4].

gak
X

gAY E Hg

8 9, Bjz2e] @7}
Fig. 9. Yaw angle of a tag.

ARz

SN o

4—30cm

AEE aY

I% 10. BAzLe] FA| 2
10. Pitch angle of a tag.

Fig.

979

teoz g HXLL 0°<8<20° 7HA] 10° 7HEoR
3l Bl 18 AXE v Wi ERYM AN % st <l
2g A9 Fdyg AUEsith Adae a2 13 22 HdE
EPAA AZko] 18ms A W, Q14 AT/t Zon 22 24
A d W= P ERARL ARlE 2 A7t §l7] wiE
off M7+ AAE el vlAE Gae] mngs &
PR

Zotol| YAH o2 RFD 18 87 9X|ZHE 7kt ¢°
2 B9 0E IF0E AAsta Iy ey 2E A&
ol ste] A9 dda A

H=oA] 13 12
o= o Ry 7

o ekt %%ﬂ—m 30m —Lfo]ow s ol 7
2 30° 2 slod AR T AAST L 2HelA Y
S 17 AFEE A9, BIT 7] ST A5 B

AYE AN

:L%,l 132 g2 1718 50708 2m IPH o2 T2 Fotd

dA st 2 US4z 1K, 270 ARSSkE W B

1% 12. RFID Al2gle] 23ka A8 x5

a3 11
Fig.

,,,,,,,,,,,, - - - - ~|="-" pitch Odeg
| | -== pitch 10deg
J : — pitch 20deg
10 20 30 40 50 60 70 80 90
2l CHElLE 2822 H e Helem)

37} me

RFID A8 914 Az,

11. The recognition length of RFID system depending on a

pitch angle.

Fig. 12. Test vehicle equipped with a RFID system.
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