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Development of autonomous system
using magnetic position meter
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Abstract

Development of autonomous vehicle system that use magnetic position meter research of intelligence transportation
system is progressed worldwide active by fast increase of vehicles. Among them, research about autonomous of
vehicles occupies field. And autonomous of vehicles is element that path recognition is basic. Existent magnetic base
autonomous system analyzes three-dimensional data of magnet marker to 3 axises magnetic sensor and recognized
route. But because using Magnetic Wire and Magnetic Position Meter in treatise that see, measure side lateral error
and propose system that driving. And system that compare with system of autonomous vehicles and propose wishes
to verify by hardware of that specification and simple algorithm through an experiment that autonomous is available.
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Driving
Motor &

]

] -
/ Electric Brake,
8.0C Main
Motor Controller 2
B 3pAN
2 Onver | ¢
] MEGATZ8) Battery
s Oriving o)
H Motor & g
= Grake
£ Driver
3
3 12y
g g E-2
Converter; Battery
(24y->!
Hall Sensor

—

Magnet
830 .

a8l 2 A)xd"e) FEZ,
Fig 2. System Structure.

2.2 Magnetic Wire

718 ApgEed] AlAEE 2o AMutAS AXsta Al
4 SRed B rRdA: B3 nRasm et
Magnetic Wire AF&3}l9ch. Magnetic Wire= 9 = 2.5TAF

344

ojze| iAoty mRAM S 4SS FHER AR
gPAd oz FRefFPol folsti, 710l Bending 9]
el WAHo) 93, IBE AfRel 4FT ¢ glov, F
2 9 ol thealsl Hde] AR ol ik webd
X]--s—-r-zsg /\]/\Eﬂoﬂ 14-61» ]-E]—

S 5.

a7 3. & gelo].
Fig 3. Magnetic Wire.

38 s

8 3

2.

(R

MHA AlAH

2 =FA Agtshs Alade A7) AR AMESHAL0) S
AREE o] AT (F)EEA2AA AL HEFS2 570
9} 15 AAANA 7} 40Imm] 7HH o2 wjx]% o] gk 579
A S Magnetic Wired] ul2 9ol 9= A7 & 13 2
o] tAEzte g EHgTh

4_ Magnetic Wire

75
Meter

1
Magnetic Position Mete

T8 4 Al Al=RL

Fig 4. Sensing System.

%1 AA &9
Table 1. Sensor Output.

Sensor No. Qutput
1 0x01
2 0x02
3 0x03
4 0x04
5 0x05
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Table 2. Motor Comparison.
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Table 3. HMR 2300 Output.

Field BCD ASCII Binary Value (Hex)
(Gauss) Value High Byte Low Byte
+2 30,000 75 30
+15 22,500 57 E4
+1 15,000 3A 98
+05 7,500 1D 4C
00 00 00 00
-05 ~7,500 E2 B4
-1 ~15,000 C3 74
-15 22,500 A8 1C
-2 30,000 8A DO
:
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Fig 8. Compariscn with existing system.
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Fig 8. Experimentation Result of Straight Line.



Curve course

Error[mm

Time[1/2s]

ag 9 THEE A9A
Fig 8. Experimentation Result of Curve Line.

o AAERM= error7t X 2
2o E error7t T AL B F 3
o] errorg2 Aol Mg FAoR dupt HHoR
Aoz FAERANE 42 @Ol
T Uk SRk ARAA BlojuA] &
Tt 223 #A9-E Bo] EEHE

=
T

A

al
j=]
oy

Y
M)
i
Na
0o
f

ol 7

oz
o

t

)

o
iy
Mo
i

M A7IAZAE ol &3t

ook dde

T ARG Asde] =

7P Btk ta 49

TR o] 2X] ZFPYAE F5-

Ag FPel e dXjsta 2 A=
Iﬂ

}
S Altd w
A

K
1o
O
=
KN i
Iy 20 ox T N

o
(L o
=
o
L,
ol
BN oZ o o oy 10 o

_,d
o

A

Ho

iin

—\T:"_glo-rlowl

7

o hu 2 > g
N
A
e

2

of

nm

e
g
ot =
2k

f
)

i

2] )

N
e
fd
)
N
g
12
P
>~
A
fd
il
™
v
it
o

[ES
il

m&“é_\.l&ng o 2 >
At

ol
o
it
ol
o,
rob
24
fio
N
o

e
ofi
tlo
=

T
T
olr
o

o)
o
o fl

1] 94, “AeFas A2 3349 4 @ 2
FANAEA 2", F2 WA D A5 adeE

=44, Vol. 15, No. 1. pp. 75-80. 2005.

(21 Y. J, Ryoo, E. S, Kim, and Y. C., Lim.
"Intelligent Positioning System for Magnetic
Sensor Based Autonomous Vehicle”, SCIS &
ISIS, 2004.

[3] Ryoo, Young-Jae. (1998). Road Image Based
Visual Control of Autonomous Electric Vehicle
Using Relative Similarity Neural Networks.
Unpublished  doctoral  Dissertation.  Chonnam
National University, Gwangju.

[4] Applications of magnetic position sensor
Honeywell HMR 2300,

http://www.honeywell.com/.
[5] S. G, Jeong, I S, Kim, K. S., Park, J. N., Lee.
and M. H., Lee. "Development of Steering System

(6]

[7]

(8]

(9]

[10]

[11]

(12]

[12]

[13]

[14]

ol

AZ|HAE o8 AEFHA2H WL

f=1 [=any

r

for Unmanned Vehicle by Using Robust Control.”,
CASE, Vol. 8, No. 9, September, 2002.

AEE, AT, FIA, AEFYAFH ZE ¢
WE 93 AAYAAAA2E” Proceedings of
KFIS Autumn Conference 2006 Vol. 16, No. 2. pp.
123-126.

R.Prohaska, P.Devlin, "Combined Brake and
Steering Actuator for Automatic Vehicle Control”,
California PATH Working Paper,
UCB-ITS-PWP-98-15, 1998.

Haigui Xu, Ruqging Yang, Chunxiang Wang, "An
Experimental Study of the Magnetic Sensing
System for Autonomous Vehicles Guidance”,
Shanghai Tong University.

Dirk de Bruin, “Lateral Guidance of All-Wheel
Steered Multiple-Articulated Vehicles,”
Unpublished doctoral dissertation, Technische
Universiteit Eindhoven, Eindhoven, 2001.

AU, GGA, o7, “ANAFANE ol &8 A7
A AeFY s B4 @ w14 2% AS
Azusts seRE =8y, 4 159, A 18,

pp.382-385, 2005

Michael J. Caruso, Tamara Bratland, C. H. Smith
and Rober Schneider, “A New Perspective on
Magnetic Field Sensing,” Sensor Magazine, Vol.
15, No. 12, pp. 34-46, 1998.

Ching-Yao Chan, “A System Review of Magnetic
Sensing System for Ground Vehicle Control and
Guidance,” California PATH Research Report,
UCB-ITS-PRR-2002-20, 2002.

Han-hue Tan, Benedicte Bougler, “Experimental
studies on high speed vehicle steering control
with  magnetic marker referencing system”
California PATH Research Report
UCB-ITS-PRR-2000-6.

Tan H-S., Guldner, J., Patwardhan, S., Chen, C.,
and Bougler,B., “Development of an Automated
Steering vehicle Based an Roadway Magnets-A
Case Study of Mechatronic System Design’,
IEEE/ASME Transactions on Mechatronics, Vol.
4, no. 3, Sept. 1999, pp.258-272.

Han-hue Tan, Ching-Yao Chan, “Evaluation of
magnetic markers as a position reference system
for ground vehicle guidance and control”
California PATH Research Report
UCB-ITS-PRR-2003-8.

347



_El
Pl
=
al
olr
>
[>
nZ
zok
foh
i
Ao
Pl
n
o)
S
=
<<
)
~
=z
o
w

222 (Geun-Mo Kim)
2006\ @ EEX el AoiA] 2
Fa 4.
2006W@ &A= Y AoAAH
38ha AAlabA,

AR L AETFY E Ao AaE, dHvjE A]AE,
Phone . 061-450-2759

Fax : 061-450-6471.

E-mail : gmkim@mokpo.ac.kr

49 A (Young-Jae Ryoo)

A17d A5z (20074 4¥%) F=

;.

L
Phone  : 061-450-275¢
Fax : 061-450-647..
E-mail : yjryoo@mokpo.ac.kr

348



