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A Image Feedback control of Mobile Robot for Target
Tracking

SUZT 01247
Won-Jun Hwang', Woo-Song Lee?

(Abstract)

This research propose with image-based visual a new approach to design a

feedback control of mobile robot. because mobile robot must be recharged
periodically , it is necessary to detect and move to docking station. Generally, laser
scanner is used for detect of position of docking station. CCD Camera is also used for
this purpose. In case of using camera, the position-based visual servoing method is
widely used. But position-based visual servoing method requires the accurate
calibration and it is hard and complex work. Another method using cameras is
inmage-based visual feedback. Recently, image based visual feedback is widely used
for robotic application. But it has a problem that cannot have linear trajectory in the
3-dimensional space. Because of this weak point, image-based visual servoing has a
limit for real application. in case of 2-dimensional movement on the plane, it has also
similar problem. In order to solve this problem, we point out the main reason of the
problem of the resolved rate control method that has been generally used in the
image-based visual servoing and we propose an image-based visual feedback method

that can reduce the curved trajectory of mobile robot in th cartesian space.

Keywords @ image-based visual feedback, mobile robot, laser scanner, image

plan
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Fig. 2. The tajectory on left image plane
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Fig 3. The tajectory of robot in the right image
plane
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Fig. 4. The trajectory of robot in 3D space
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Fig. 6. The trajectory of robot in 3D
space(conventional method).
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Fig. 7. The trajectory if feature points on the
image planes(conventional method).
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Fig. 8. The trajectory of robot in 3D
space(The proposed method).

(@) The trajectory in Right image Plane
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(b) The trajectory in Left image Plane

Fig. 9 The trajectory of feature points on the
image planes(Proposed method)

4.4 8

B odToldE olsaye] ks AL
HED ARG 714 olgdte] oFRRY 2
FHAS AZE WPES A 712 o
A BIFS ARYS AT A9 34 3
WA olFERY olFo] Folx HMYZS
Holths BARES Axstgon. AAHHS
A SR 2AL olEAoR Hohgitt
% A= ojae] o] olFERel At of
“A 3 UL AF Ol AU, Lo

Aotz o

AFst. £
o]

1831k, o] % olulx goldel 54 A

@} ofulx] AolAel o5l
e oxE Bl Holsn Foluks
WAl ARgstel Al WS Askaatt A

le}
He Eoto] AGk Walo] 71| AR 3

Ha
[n g
no
fu

T
10
Jfo
=i
Mo
i
a2
mjo
10
roll

K(S(IA
bolojzl Mg Aol 97

e FNA olEARE Holue Ak
= =Y 7 Ute AE Helow, o] Ays
AEAL 9ot olErEe] ARA ]S A3t
AZAZA ol AgHog FHEIEE 3}y
s

1) J.Chen, E. Dixon, D.M.Dawson, and M.
Mcltire, "Homography-based visual tracking
control of a wheeled mobile robot,"
proc. 2003 IEEE  Conference on
Intelligent  Robot  and
1814_1819, Oct.,2003.

2) G. D. Hager,
robust positioning using feedback from

IEEE Trans. Robotics and

13, no. 4, pp. 582-

System,  pp.

"A modular system for

stereo vision,"
Automation, vol.
595, Aug, 1997.

3) K. Kouzoubov and D. Austin, "Autonomous
recharging for mobile robotivs," Proc. 2002
Australian Conference on Robotics and
Automation, pp. 27-29, Nov., 2002.

4) F.  Chaumette,"Potential
stability and

problems  of
convergence in image-
based and position-basedvisual servoing,"
in The Confluence of Vision and
Control, LNCIS Series, D. Kriegman, G.
Hager and A. Morse, Eds. Springer

Verlag, vol. 237, pp. 66-78, 1998.



KIS(IA

98 IUYSBUAI =2 M8 H23

18

5) E. Malis, F. Chaumette, and S. Boudet,
"2-1/2-D Visual servoing." IEEE Trans
Robotics and Automation, vol. 15, on. 2,
pp. 238-250, Apr, 1999.

6) Tongchun Fang, Warren E. Dixon, Darren
M. Dawson, and Prakash Chawda,
"Homography-based visual Servo
regulation of mobile robots," IEEE Trans.
System Man and Cybernetics, PART
B:CYBERNETICS, vol. 35, no.5, pp.
1041-1050, Oct., 2005

7) R. Horaud, F. Domaika, and B. Espiau,
"Visually guided object grasping," IEEE
Trans. Robotics and Automation, vol. 14,
on. 4, pp. 525-532, Aug., 1998.

8) S. Hutchinson, G. D. Hager, and P. L
Corke, "A tutorial on visual servo
control,” IEEE Trans. Robotics and
Automation, vol. 12, on. 5, pp. 651-
670, Oct, 1996

74:2015.03.18.,527%:2015.04.13., 7WA2H4:2015.04.23





