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A Moving Control of an Automatic Guided Vehicle
Based on the Recognition of Double Landmarks
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ABSTRACT

In this paper the problem of a moving control of an automatic guided vehicle(AGV) which transports a dead
body to a designated cinerator safely in a crematorium, an special indoor environment, will be discussed. Since
a method of burying guided lines in the floor is not proper to such an environment, a method of moving
control of an AGV based on infrared ray sensors is now proposed. With this approach, the AGV emits infrared
ray to the landmarks adheres to the ceiling to find a moving direction and then moves that direction by
recognizing them. One of the typical problems for this method is that dead zone and/or overlapping zone may
exist when the landmarks are deployed. To resolve this problem, an algorithm of recognizing double landmarks
at each time is applied to minimize occurrences of sensing error. In addition, at the turning area to entering
the designated cinerator, to fit an AGV with the entrance of the designated cinerator, an algorithm of
controlling the velocity of both the inner and outer wheel of it. The functional correctness of our proposed
algorithm has been verified by using a prototype vehicle. Our real AGV system has been applied to a

crematorium and it moves automatically within an allowable range of location error.
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Fig. 16. A test of traces
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Fig. 17. A working model of AGV in a crematorium
1 Xpos | Ypos | A% Xpos | Ypos | Au =

D Angle - - iy D Angle . = =
, 9° | yoizim | 4oinE | WonE o | yoimyz | yoimE | womE
3 578 179.48 143.77 -10.55 | 2,143.77 578 121.79 -26.82 15.81 | 1,973.18]
n 578 179.28 140.86 -10.35 | 2,140.86 _.578| 12041 -32.30 13.17 | 1,967.70|
- 578 178.41 139.38 -8.49 [ 2,139.38 _.578| 118.63 -37.66 9.81 | 1,962.34|
6 578 178.70 137.14 -9.40 [ 2,137.14 _..578| 116.75 -42.83 6.33 ] 1,957.17
7 578 178.17 132.20 -8.76 | 2,132.20 __.578| 115.06 -49.88 1.87 | 1,950.12
8 578 175.17 120.08 -4.14 | 2,120.08 _..578| 11275 -56.34 -3.73 | 1,943.66
9 578 172.33 113.91 0.64 | 2,113.91 __.578| 110.90 -60.71 -8.12 [ 1,939.29
10 578 169.91 107.69 4.10 | 2,107.69 578 109.99 -65.20 -11.79 | 1,934.80
1 578 167.54 101.58 7.39 ] 2,101.58 578 108.77 -69.24 -15.93 [ 1,930.76
12 578 165.20 95.88 10.54 | 2,095.88 578 107.45 -73.54 -20.00 | 1,926.46
13 578 163.34 89.98 12.42 | 2,089.98 578 105.45 -77.41 -25.06 | 1,922.59
14 578 161.42 84.56 14.46 | 2,084.56 578 104.50 -81.35 -28.87 | 1,918.65|
15 578 159.26 78.82 16.88 | 2,078.82 578[ 103.89 -85.40 -32.16 | 1,914.60|
16 578 157.02 2T 19.18 | 2,073.11 _.578] 10171 -88.45 -38.16 | 1,911.55|
17 578 154.41 66.94 21.57 | 2,066.94 ___.578| 100.04 -91.77 -43.60 | 1,908.23|
18 578 152.38 60.92 23.11 | 2,060.92 578 98.81 -95.05 -48.15 | 1,904.95]
19 578 149.83 54.63 25.04 | 2,054.63 578 97.81 -98.95 -52.42 | 1,901.05]
20 578| 147.40 48.42 26.57 | 2,048.42 578 95.81 | -101.57 -58.50 | 1,898.43|
2 578 142.59 36.16 28.73 | 2,036.16 578 95.14 | -105.40 -61.97 | 1,894.60|
2 578 138.44 23.84 29.36 | 2,023.84 578 93.32| -107.78 -68.04 | 1,892.22|
23 578 133.58 10.06 28.79 | 2,010.06 578 92.65 | -111.39 -71.53 | 1,888.61
24 578 129.14 -2.88 26.43 | 1,997.12 578| 90.66 | -112.74 -77.68 | 1,887.26
25 578 126.41 -11.18 23.46 | 1,988.82 578 90.15 | -113.46 -79.69 | 1,886.54
26 578 125.40 -16.09 21.40 | 1,983.91 578[ 89.48 | -113.92 -81.70 | 1,886.08|
27 576 124.80 184.57 18.11 | 1,984.57 578 89.65 | -115.21 -81.67 | 1,884.79
o N N
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Fig. 18. An implementation of linear control of hardware

In a unit range

21 2
]-V- = —
=] = L %z o o H

A 919 3 1°H }—' |

gl Al ) |7 sk AGV A

28-S Pk vy R dlevia 35S F
3 AGV7) dl AZE we) Fashs wrloem,
Aertm vz FPelld BAskE Q1Y e[S 3
23kebr] S8 olF w=rim X 7S A88)
At olF HMeErtm WS A8 A9, Jd A
ok el wjs) $1x 4 oAk WA TS
30%°1d AARlS Elslsich 913 A e
WA sl AHashdA, AGY T3 Ao %%
= o] s AskA] @ Hth olE §
AGV7} ARlE sl sz 27
Al =k

53] AGV7} 90 315 g3l el xlsist
= IAelA sz}l dAdS fAlskeS 25 Al
o] daelES AEskich 3 FlelA] FAk,
5 2 7R 3o AA <k nie H owpg
Z v S Alefsidet. s Al A A
o 318 24k W= 10CmelAIRE, 90%= 31 2§
AGVe] ZHd o= 23Cm o|Wgth =gk Ay
oaks A T AF FEe] B4 Ths’h o)
Helololet. AAl AGV e} 75 HellA 719 Ak
g mo] zpedel] sl Hgste] e AP AS
ket

B =tellA AEE AGV ©)% 7)% Alle] HbA
- W8 AESHE FHssien, olE falel$At
el FAjte Ry V|E felAE AGVE diA|
7hsslet olell wE AAAE Frsils ERE o}
Yzl A = 7 7l A8l wE g He
A 2 AXZE A Fom old FdF W] 9 fA
Bepele FaAolrt. N ¢hE®l AGVE CAlel
S sl A= Sk

A e 7ME AGV Al2HlE 3 FARbES
Fofllxe] Agu] = A o] s Rulet, SRk
2], 2hiel=ulz], Sl W e, IAE 9l
SAkE], 4 s e 5 vk Fofel 28
T = Zo=E gt

—_

30 & ©

m; I

=}
=

]
MO
rak

[11 Y. S. Song, et. al,, “IT convergence location
awarwness technology”, KICS Journal, pp.3-9,
Vol.28, No.5, April, 2011.

[2] Jeffrey. H and Gaetano. B,. “Location systems
for ubiquitous computing,” IEEE Computer, pp.
57~66, 2001

[3] P. Bahl and V. Padmanabhan, “"RADAR: An

129

www.dbpia.co.kr



418}3]3=4] *12-08 Vol.37C No.08

[4]

[5]

[6]

[7]

[8]

(9]

[10]

730

In-Building RF-Based User Location and
Tracking System,” IEEE Infocom 2000, pp. 77
5~784, 2000.

A. Smith, H. Balakrishnan, M. Goraczko and
N. Priyantha, "Tracking Moving Devices with
the Cricket Location System,” Proc. 2nd
USENIX/ACM MOBISYS Conf., 2004.

Wade H. Foy, “Position-location solution by
IEEE
Aerospace and Electronic Svstems, pp. 187-194,
vol. 12, March 1976.

R. Want, A. Hopper, V. Falcao, and J. Gibbons.
The Active Badge Location System. In ACM
Transactions on Information Systems, January
1992.

S. M. Jung, et. al,
Tracking
Environments”, IEEK Journal, pp.9-20, Vol.
41, No.5, 2005.

K. S. Bok, et. al, “An Effective Location
Acquisition Method Based on RFID for
KIISE Journal,

Taylor-series  estimation”, Trans

“Infrared-based User

Location System for Indoor

Location Based Services”,

pp.34-43, Vol.37, No.1, 2010.
Huh, J., Chung, W. S., Nam, S. Y., and Chung,
W. K., "Mobile Robot Exploration in Indoor
Environment Using Topological Structure with
Invisible Barcodes,” ETRI Journal, pp.189-200,
vol.29, no.2, Apr., 2007.
W.S.You et. al,

Self-localization technique for Mobile Robots

“Development  of

using Characteristics of Magnetic Landmarks”,
Proceedings of KSME, pp.304-309, 2011.

M & & (Hye-Gyeong Jeon)

i B 20104 8¢ A

2 ek AAt

2010 94 ~&A st
RS U L S

19871~1994 ©-$-2F52} MIS
=ZZ

2007 119~34] A& zelo}

i

AFE

-

3

& "z
<FAlHol> BAlFS) 91154, AGY, 28-St

Z & 4 (Youn-Sik Hong)
W 1983 29 qksta Az}

KT

19851 29 IEIREblEdd
SR e e S R
1989 29 =Rl

A7 LAt shabab
1991 8 ~31A) <l 3t

<FAlEel mEuid ZASE, fRlFER A bE
9 =(USN)

www.dbpia.co.kr



	이중 랜드마크 인식 기반 AGV 이동 제어
	Ⅰ. 서론
	Ⅱ. 본론
	Ⅲ. 실험
	Ⅳ. 결론
	참고문헌


