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Improvement of Bipolar Magnetic Guidance Sensor Performance
using Fuzzy Inference System
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Abstract

Most of light duty AGVs(AGCs) using tape of magnetic for the guide path have digital guidance magnetic sensor. Digital
guidance magnetic sensor using magnet-tape is on/off type and has positioning error of magnet-tape as 10 ~ 50 mm. AGC
using this sensor doesn’t induce accurate position of magnet-line which is magnet-tape because of magnetic field which
motor in AGC creates, outer magnetic field, earth’s magnetic field, etc. AGC when driving wobbles due to this error and this
error can cause path deviation. In this paper, we propose fuzzy inference system for improvement of bipolar analog magnetic
guidance sensor performance. Fuzzy is suitable in term of fault tolerance, uncertainty tolerance, real-time operation, and
Nonlinearity as compared with other algorithms. In previous research, we produced bipolar magnetic guidance sensor and
we set the threshold in order to calculate digital values of magnet position. Fuzzy inference system is designed using outputs
of Analog hall sensors. Magnet position calculated by digital method is improved by outputs of this system. In result, pro-
posed method was verified by improving performance of magnetic guidance sensor.
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Fig. 2. Bipolar analog magnetic guidance sensor
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Table 1. Fuzzy rule used in experiment.
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Left Low Medium High
Low Center Right Right
Medium Left Center Right
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Table 2. Result in experiment

Position (mm)

Error using Error using

Non-FIS (mm) FIS (mm)

-55 15 10.2826

-53 135 8.8723

-51 16 11.1019

51 16 12.8392

53 1775 12.8392

55 15 10.3035

Avg Err (mm) 7.0446 49082

b
g

o I &L

=

2~ ElS
— =

=

A4 F2 A2g AHEA e tARRe) 93]
= A =]

[e3]
= > ,
ARESE HPS 49082 mmE S E ) HX
S
4

X
AEEE 70446 mm= SA =Y

|
18510 21364 mmWE Aol B A

s,

[e]
< AFATelA AR FEA AFEANE oS

ANFEANE FHED 1 ARG A F
olgstel AT 1 A Aol 21364

i)
mm%HE FFE S FRIEHh

2
Aémlmmm

L 0 N

o] Aojx| L

e e A 2 ASe) 383 5

[e]
F AFAE AAR AGCH) HHete] AAAUE 5
S o

AT EAIA Q] SRR ol A

S o] o) =
FYRTE RS o 5 QdonR, U908 B
]

7 g

(1]

62

References

TaeSeok Jin, "Position Estimation of Mobile Robots
using Multiple Active Sensors with Network,”
International  Journal of Fuzzy Logic and
Intelligent Systems, vol 11, no. 4, 2011.

[2] Waifoong Tham. ”"Automatic Guided Cart,” U7elM,
20009.

[3] Jongyeon Lee, Changho Hyun, "Torque Control of
DC Motor wusing Velocity Profile Based
Acceleration/Deceleration ~ Control,”  Journal —of
Korean Institute of Intelligent Systems, vol. 22, no.
1, pp. 36-41, 2012.

[4] Quan Nguyen Van, Hyuk-Min Eum, Jeisung Lee,
Chang-Ho Hyunl. "Vision Sensor-Based Driving
Algorithm for Indoor Automatic Guided Vehicles,”
International Journal of Fuzzy Logic and
Intelligent Systems, vol. 13, no. 2, 2013.

[5] Xing Wu, Peihuang Lou, Qixiang Cai, Chidong
Zhou, ke Shen, chen Jin. "Design and Control of
Material Transport System for Automated Guided
Vehicle.” Control 2012 UKACC International
Conférence, 2012.

[6] Youngjae Ryoo, Janghyun Park, "Design and
Development of Magnetic Position Sensor for
Magnetic Guidance System of Automated Ground
Vehicle,” Control, Automation and Systems
(ICCAS), 2012.

[7]1 Dengshan Huang, Guanghua Zhang. "Scheduling
Control of AGV System based on Game Theory,”
Advanced Infocomm Technology (ICAIT), 2013.

8] Attp://www.agv-tech.com/product/apc4.html,
(Accessed: 8th November 2013).

(9] Attp. /' www.hana—techno.com/pro/na’/agv/agv._main
htm, (Accessed: 8th November 2013).

[10] Attp://agve.web.pin.se/ magnet-gyro-guidance,

(Ac—cessed: 8th November 2013).

Chinteng Lin, C. S. Lee. Neural fiizzy systems’ a

neuro—fiizzy synergism to intelligent systems.

Prentice-Hall, Inc., 1996.

[12] Hajun Song, et al. "Pattern Recognition of Landm-
ark using Bipolar Magnetic Localization Sensor,”
Institute  of Control, Robotics and Systems
(ICROS), 2013.

[11]

X KX A& 7|

8t2 5 (Moonho Park)
2013 : FAkstal
Y AR gk Bt
b 20134 ~ @A) : 2k st el
E AARA7) A FE T8
CREEE

Aok Fuzzy, Pattern Recognition, Control
Phone  :+82-010-9301-4722
E-mail :82akakak@pusan.ac.kr



2 M Al(Sungshin Kim)
1986%: AAM gt H7)se
T AL

19961d: Georgia Inst. of Technology
A7) 9 ARETIR
199813 ~ A A: FAlojgtau

#AE-oF : Intelligent System, Intelligent Robot, Fault
Diagnosis and Prediction

Phone @ +82-51-510-2374

Fax 1 +82-51-513-0212

E-mail : sskim@pusan.ac.kr

Z= 3 8l(Hyunhak Cho)
2011 - At gk
AFE AR TR 53
20134 FAkg sk gjskd
ZEAAF 5 HA
2013~ A A : FAkeh gk
ZEAAY
WAk
Aok 1 Image Processing, Intelligent System,
Intelligent Robot
Phone @ +82-010-3300-7643
E-mail :darkrubyl004@pusan.ac.kr

.|_,
>~
-

3L

[e)
ohetl
g

UIH R REMM M5 B4

1o
Ol

Bt HA| FE AlAY

i

(=3 S o

r

Zl 2l (Kwangbaek Kim)

1999+ @ Fakdistal H ApA| 4L etz
o] &}utA}

19974 ~ &l A : Alebg)sha

BA ROk Fuzzy Neural Networks, Medical Image

Phone
E-mail

Processing,  Support  Vector  Machines,
Bioinformatics and Biomedical System.

: +82-051-999-5052
. gbkim@silla.ac.kr

63





