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A Study on Object Tracking for Autonomous Mobile
Robot using Vision Information
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Abstract

An Autonomous mobile robot is a very useful system to achieve various tasks in dangerous
environment, because it has the higher performance than a fixed base manipulator in terms of its
operational workspace size as well as efficiency. A method for estimating the position of an object in
the Cartesian coordinate system based upon the geometrical relationship between the image captured
by 2-DOF active camera mounted on mobile robot and the real object, is proposed. With this position
estimation, a method of determining an optimal path for the autonomous mobile robot from the current
position to the position of object estimated by the image information using homogeneous matrices.
Finally, the corresponding joint parameters to make the desired displacement are calculated to capture
the object through the control of a mobile robot. The effectiveness of proposed method is demonstrated

by the simulation and real experiments using the autonomous mobile robot.

» Keyword : Autonomous Mobile Robot, Kinematics, Position Estimation, 2-DOF Active
Camera, Optimal Path
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Fig. 2.1. Constructional diagram of
the Autonomous mobile Robot
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Fig. 6. Estimation of object position.(a=10.40, 3=30.30)

42 SRS ol8F TR MY
%) Te AR APl ek AlgelohiS

3170l 9A] o) gEA2] 271 HR|9F WERE (0m,0m,0.35m,0°)
olx, olgAREREe] 27| Al (—60°,20°,—15°) = A%
3tk E3F o] EREREe] Hto|EEEE 1m/sE st

o]
AA

Iritial cornfiquraion: D{‘m”
Final configuration: D
Initial ervor: De=("D,
n=0

U goad)

e, gxl)) ° D)(Anm

Stop

[E2Z]
Vi -dlt

Search system paraneter s ()=, VDi=1.n, 0)i=1.3}

by mininizing of criterion

n=n

n
(e} :H Y Dyfiriny (iilVD/(m)"VDe(m) Doy

I

‘ LDe =(FDL)(gxil)) < De( acned) ‘

== Ry R S e T P
Fig. 7. Implemented algorithm for path

a8 82 7] 9IXeN EFddle] Bx A9 s
ARt Al sl 8 5o} S ol el 37
€ HA A2 FYsAA, FE A H2d ke AlE

Yol Z3te 3o HojF
Aol 3531 ] WIS Hola Atk

I-axis

S iaxis X-axis

J% 8. SAES
Fig. 8. Trajectory generation using homogeneous matrix

olesh HA A

Curvature 5

O8 9. 2 TRiolMel ZED MEET
Fig. 9. Curvature and linear velocity in each displacement

o EAE e A
B¢ @2 oSAERRE 9)9] A I o)

9 I olgske BAlE Ese
1_ ] :[L/H ZI—% EH ARS-
3, ol 5AE e Aol 7

3 A% gl e
0491 1A% 399% T2l SERE A0 5



242 EFE 74 E:E1 ]:Eéﬁ‘!—‘El uH'H)LwL (2008 3)

22 o] gle] oBARREE Shbe) Alzwlow FHEee]

A T, AR AETS Bl
walo] Aol 457 Slale] o) Aloj 7]}
%ﬂ 9 33 o e e 328 49e ol

}j'

e 7h #A9] Aloje} g} 7]
AJES ANt R Ao gl T

EYAZ B3l Alols Fashe B4t
21101 WS At 5 A RA o|EAERYY] &1
Aotoll Qloixlel §1x) exate] BAE g FAXE o] 83}
04 e H]Ae7E B eshn, il o G EellA

Zrgo] ol thgh 2Ag on|x] Hel'Al, aeju 91X F
91gk Fiel 71y leble 2 B g 3l
Aol et A7} AElojof & Aol

[e]
(—)‘—é‘
=]
H e

S i

ot

(1) Eric T. Baumgarther and Steven B. Skaar, "An
Autonomous Vision-Based Mobile Robot” IEEE
Trans on Automatic Control. Vol. 39. No 3, pp.
493-502, 1994.

(2) JeaKyung Lee,
Planning for Multiple Tasks

"Mobile Manipulator Motion

Using Global
Optimization Approach,” Journal of Intelligent
and Robotic System, Vol. 18, pp. 169~190,
1997.

(3) Homayoun Seraji, “A Unified Approach to Motion
Control of Mobile Manipulator,” The International
Journal of Robotics Research, Vol. 17, No. 2, pp.
107~118, 1998.

(4) Jae H. Chung, "Interaction Control of a Redundant
Mobile Manipulator,” The International Journal
of Robotics Research, Vol. 17, No. 12, pp. 130
2~1309, 1998.

Jang Myung Lee,

>
o

"Dynamic Modeling and
Cooperative Control of a Redundant Manipulator
Based on Decomposition,” International Journal
of KSME, Vol. 12, No. 4, pp. 642~658, 1998.

Jin-Gu Kang, Min-Gyu Kim, Ki-Hong Jin, Jang-
Myung Lee, “"A Study on Optimal Configuration
Control of the Mobile Manipulator,”
Conf. on Mechatronics Technology (ICMT'99),

pp. B72~577, 1999.

>
>

International

(7]

(8]

(9]

Jin-woo Park, Jae-Han Park, Jang-Myung Lee,
"Intelligent Control of a Mobile Robot using
of ITC-CSCC’99, Japan

Fuzzy Logic,” Proc.

sado, 1999.

e, B, o], AEY, olFEA XL %
ol BAA 8 " 1999d% Al EA o] et&3] 9|
=13 A¥, pp. 373~376, 1999.

GAS, o], 2AE, o, "ol EAY x5 9
3t H7A A2AY ) 20033% AojAEEA 2ElFEs
Feerd i =4, pp. 125-132, 2003/12/13.

1

o Xt A N

337
2001 29 : Exelm Axpze
3 Fehht 24

2001 ~ @A :

S HAE} o)Azt Fus

o| X} I:I:l

1980 Aedheta ekt

1982 FHhekd AAL

19908 USC(l= @715 digta &

ShaAL

1992~ &) FAakoetal A,

(BAlEol ATRE Al AA 5l
Ae]. mlelazZzAN &
& Alz=sl A g BH

TEAL.

N\'N

.



