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ABSTRACT

This paper is about utilizing magnetic sensor to measure magnetic signal and analyze the form of magnetic
signal for vehicle detection. For magnetic sensor, MR sensor from Honeywell company was used, and Helmholtz
coil of which 3 axis’ length is 1.2 m was manufactured to check the capability of the sensor and estimate its
ability to detect the magnetic field. Vehicle detection was performed in following steps: installing sensor in road
lane and non-road lane; estimating magnetic field when the vehicle is run by the driver; and estimating magnetic
field of 7 different vehicles with different sizes. Also, sensor was installed at SUV and small-sized vehicle’s
park and non-park area to analyze the form of magnetic field. Lastly, the form of magnetic field made by
different parts of the vehicle was analyzed.

Based on the analysis, the form of magnetic field’s magnetic peak value was bigger for road lane than
non-road lane, complicated form was useful to distinguish the road lane above the installed sensor and the
location of the running car, and the types of vehicle could be sorted because the variance of the magnetic field
was bigger for bigger size of the vehicle. Also, it was confirmed that the forms of vehicle in parts-by-parts

estimates.

s AT 2014d FEASae] Al AL 28 ATHE:
¢ First Author : Kimpo College Department of Information and Telecommunication, hychoi@kimpo.ac.kr, %3]<]
=l E D KICS2015-02-012, Received January 19, 2015; Revised Februay 6, 2015; Accepted Februay 6, 2015

349

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-02 Vol.40 No.02

I.M &

A+ A71ZHEMF : Earth Magnetic Field)< %2
oodol] Ax)A] Hx3te] A A7} EMFE Wlel] o]
= AP A el EF/W] b 2jeke- 10091
A o] AP AT FEEe] AR Qlxly E
;v ow o] foixl SR EQl, Beo|=, 234}
A5 Zghshe AAR AR 299 Urﬂizl T
o AR BRgh w}a‘rﬁ A2 EMFE 4
= AT A3k shad] o] Wl A AE Al
A& o]l A 5 slekd ApRke] 9139} o]
JRE vjeb & 4 gl

1-H

+

Aete] Axde w2 A S sk
AR, R 2o A, kel Ao
ol o= Q)= A 2H Zo

| A, 2R e
1A A 2 AalES RHehe ok ALK, B2
fE o] 45} 27k o)A K, CCTV A4HS ¥
A W) 9. K, 283 ALK, sl 4K, %
= A 2] LAV 5 o B ER AL
2 SJeF L o114 51 Alsfak A7) A% 211
e R Aol AR 3 90w, 5 u, WA, &
5 ALK A9} gl Wl Sk EAls Alsol
A= AHgo] oS3, 92 Ak Aeke] 7ol 5
Sk A58 ZA) T 2emlol] AlA] o] Aeke] i) )
4450 13 151 0 A A

3

L

p

net
woy

I

e

}J:

°5f,‘
N
T

Rell A o 3-e A @ A &) A A7 ks st
e sl 2 A of) o] 5 G- g of sadel] - ok
ol 7haiA™ A 2hjt S0 7312 ~ 4 m =7]9] F

71

Z A 98 22 E Bpshut 2R S
E A 52 Ao & A gEafo] WA 4= gl om], A
Zro] A a1 n]go] wo] A ¥lcl Te|a vl £
2317 wfEel] o) Al o 2pR) AleF reas o
T2} o Algate] o] REgh A9 A 4
ek FAR A7 A= 5 mm A =] F27]9] &3 o R
A7} Gol3lar 35 A7} 7Feste] FYARR 0] 2o
H|Fa) At 20] 27|14 gk} 2] A 22| EAlel ulE
A7 E4 0] 7Vl
UC HZe] titellr] = =20 Faak &

2
o
>3
>
@.
=2
R
R
o
2
HJ
m&
Y
2
_>L
o
z to
T do
i
32 2L

=

10 218 A5} 27| A S 3ele) 86% 7HX
S0l 8l 90% o)Ake] Agtr = 3}als
ollxe] b A e ob 58 Apeke] S= =4, 12

350

29?
(o
A
N
_>|J_I4
o5l

I ApRFe] S A7 Zhe e Bl At /1A
2ol PG E2o] Q= A5} L mnlol} Y FEE
Tl A4 ‘é xJepe] 79} A A2} sk
TAP17g2] A1 Hsht Al F29] 2527 543] W3}
=749l %}71” AlE AR s 2] BEe] 0%
A A B A e

EATERe T Y }Wl THE A 4l
3] A7) A2 o) g-8to] o] =1 A ;qﬂ 2ol i3l =}
7148 2R sl A7 | A FARS BAF) 1}7]%1]/(% =
sl kel MRALA S ©]-&-3to Xﬂ gk A E-3- AL
o2 2o Sl A E A9
of AAle A5 S, Aok T
2o} n| FaY AR A S AX|FlaL Ak o] 5417
sk = 2 13 A 2] =717} k2 7)) Afedel] o
A1 SR =3 SUV el 23 Al ojafiA
A T3 1] FA of] A2]g 5 ARRke 5

L o5 A7 sk = AP 1S S shar v ke
}%‘E«l i A1) Mske SAste] LA
gich

mlo N‘

)

o fru zi'
Wi

M

. RE2F 2K MM

A71AA 2= 5 mm A XS] =715 287 vl 2}
2o ekt X BEdyA] 2o 7k Bro] 2R 5] &
Aol w2 2714 S o] 71ssh,

a7 12 A=kl &) HEE EMFS] A4S 1o
T FApR| Al 2laf WHFE A2 nlF
atzo] Aol = Feke ok shdake] MRAIA
= 2 Al A71A Adte] At ARe] Wk
o whe} 2171 A1) ek 1070 ~ 10° Gel

——— -_—

-

® x
Road Lane Sen
i o, i i, .

-—— —— V

@ Non- road Lane Sensar

a8l 1. FAAL Agl ool WaE AR
Fig. 1. Modified Earth Magnetic Field by Road Lane
Vehicles.

www.dbpia.co.kr



o Axe] FHe 350w ved 4 gl 7t e
Aepe] Alael, Al nkadol whe} A= Asehs
Z918 e,

AR AZHsHE| we) f=r]31E
< TAATE WA, & BAE o] &Sk W, A
349 'l Wiste} A FHIE o] 85 WA,
A\ A st aE o83 W] Fo] il ot
A32171%¥HAMR : Anisotropic Magneto-Resistance)
Ale] 2 |- R 2R AlL] A7) A3te] kst
whekal AdFe] whakel] meba Wslels dAbE o8-
gk 7o R AMe] 233t 7lssle] Ic3) & 4 9=
A& 7HAAL gle] ohekt S-8-tofell e gl
ol 2 e HoneywellAFe]  MRAIA]
(HCM1001/HCM1002)-& Ag-3}e] AdA1E Al 2gE
= A3l en, 34 A1 #Hel= 2 Gola £
o 27 uGe e,

2714 2] 7] s A3 S1eix Akt 3
o 2 AT S =R AlA 9] HtellA] 2]
A WA AeE= ARl L
AEE= FUL TUI Sl

= RE
°] oA 3l

o

u2
tlo

pE T
=4
>
ot
°
=]
-0,
Ao

ofh
M
12

d UJ—EL

Ay
o
odl
:{o
Sy

n
)

o

2
B

;

12
&)
)
N
ox
o I
ol
oX,
pol
k)

N
N
rlo

o,
o
=2
e

rﬂ
_1}}‘1
I -
H
e
tlo
ﬂf
it

i

!
l

R TN

AL wAAA & A 21 FAe] Fssitt ad
2% A dAEE2 39 FRE YEhi
5 40y NT
- €]

23] 29} Zo] o] A melo] z5E

A= v ww odx A% Dh 5% 9 53
2(0,0.0) 142) ASUE B2 A (1)3) o] Ea=)

1)
1714 20 Q) AAm)elx, N= ZUe] A
T, d I ZAZE] ARlm), A= FZLel 7F
FHA)oltk w8F = 4rx< 1077 H/molc}h. #AEE
FAL 25 mm?e] AL o] g3l 352] =7]7}

=

Al
A

=

S 2. A AEER 29
Fig. 2. Square Helmholtz Coil.

747} 1.2 ml v eel] 163]9] -8 lol Alxksh
Ark Al 729 FAlelA AR A7 Ake] A7
= Biot-Savart'] 35 o] 83le] XIS & Zd F
Al 27 14-& Axksld 0.123 Geolck

2710 As-g sl Slste] 17 33 3e]
2 Yol 27| AxME A8k A 1AE whgA]
71 F ZAE= A 1A SAEIh 1y, 20 A5
2] Zkx)%l A7 1A 72 0.0502 G, 0.091 G, 0.0685 G
ol HA=Z7|= 0.124 GE ZAHth oJ7)A
0.124 G AAIA 0.123 G2l= 79 dx)8l= 23
= veplth 33 38 AEE= 398 o]L3 2]
A A eAgs vepdc

E
Fig. 3. Magnetic Sensor Performance Test using Helmholtz
Coil.

J7 3. AgE= ]88 A7 |AlA e

Il %2 ARHME 0183 XpIs 53
3.1 FUXIZQ HIFHAIZO| X7 |T et

AXe] $17% T3] 4s) o] FAALzs) ] 3l
Aol AAski SUVAES ol 5A719A 2714

351

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-02 Vol.40 No.02

S8 4. FYARIA SUV Al APl 27
Fig. 4. Magnetic Field Measurement for SUV in Road
Lane.
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Fig. 5. Magnetic Field Shape for Sensor Position (Road
and Non-Road Lane).
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Fig. 7. Magnetic Field Shapes of SUV and Small
Vehicles for Parking and Non-Parking.
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Table 1. Magnetic Field for Different Sensor Position
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