AlZb AR Aol oA A A™ dxeE g

Development of a Correspondence Point Selection Algorithm

for Visual Servo Control
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ABSTRACT

This paper proposes that can take at high speed the information of binocular disparity with moving translational and
forward stereo camera to the extent that does not occur the problem of a correspondence point,

It shows that in case of stereo vision with translational motion, can take the information of binocular disparity being
devoid of error and putting high confidence in, and that in case of stereo vision with forward motion, can take the
horizontal component which can not be detected in common stereo vision. Besides, the stereo vision can be done at high
speed due 10 being bright and small a comespondence point comparing not to do, because a correspondence between right
and left images is previously limited.

But there are problem that a resonable information of binocular disparity can not be taken, if the vicinity of center of
image is in accord with the region of occlusion in stereo vision with forward motion.
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Fig. 2.1. Geometric configuration of stereo camera
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Fig. 3.1. Lateral movement of camera.
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Fig. 4.3. Forward movement and geometric configuration of
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Fig. 5.1. Conliguration of moving stereo system,
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Table 5.1. Parameter of system configuration.

Focal length : f 16{mm)
Baseline length : B 120{ram]
8 boax © 0.00H{mm)
Z min ’ 1200[mm|
Image size 256 > 384{pixel] B{bit]
Host computer Sun SPARC Station
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Fig. 5.2. Stereo image in lateral movement.
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Table 5.2. Detection of binocular disparity with lateral
movement.

No. ate 9;:3(5;3 Rl:":(;;) Time(sec)
Lo—L, 1.02 9.7 9.7 363
Ry-Ry . 1.02 9.4 99.4 3.60
L-R 1.77 555 826 38.80
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Table 5.3, Detection of binocular disparity without lateral
movement.

Candidate | One shot | Fusion Time(sec)
No. Rate(9%) | Rate(%)
L-R 226 356 760 133.72
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Fig. 5.4. Stczeo image in forward movcméent.
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Fig. 5.5. Featwre image in forward movement.
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Table 5.4. Detection of binocular disparity with forward movemendt.

Candidate | One shot | Fusion | .
No. Rate{%) | Rate(%)
Lo— L, 135 839 89.1 6.10
Ry— R, 1.33 864 8.0 " 738
L-R 225 413 75.1 36.50
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Table 5.5. Detection of binocular disparity without forward movement.

Candidate | One shot | Fusion

No. Rate(%) | Rate(og) | T

L-R 2.48 335 779 153.68




76

VI.E 8

2 AFNE agde e UeR A7 e
sA g AES AARE BN FQAAT
D42 Pdshe WYE AW 22 AN 2
A AAE Walols X BUIGAA Ak Wgol
A 873 YolM ndez AUPLE 45T + A
£ A& Gtk WAIFoINE Befsl Py vze
o d3gyel we Ad HEE A8 4 ok A 8
Qseh.

Aol Yol BE WP A BBY &
Q71 gel, 2L vHe) P2 BAEE 2 el
siojetttos HAY 4 scke AE vsdn. e 8
2534 FoME 4EY LSAAE 98 4+ dln E9
gebalatel MA des WY WS vke AdUE ¥
S¢ 4 g 990l daink o BAE duskede 8
34 ¥28 folskn SFAAE Y5k Wil slok.

2 =gdde BeRd 96, Be)sold Yuw
AT SolN FedRE YW ad2 o] wHE
et 4 UL W oRF BYFY R £AF
% 4 Ack T AFAL WY7) Fol AA AEE
HA A%, AolEe ofn ¥} PG Yae &
WET AFEA o 2dde J1TE YA ns
o}g] Wi AelFEE A& 47 ek

E QRolNE 92¢ 938 B Res 4o 3
FHAY adEe vde] a8l AR YR Az
o vl $¥8 akoz YolAW SH WA A&
st RE 2Fsd Relch

o288

1. A. ). Koive and N, Houshngi, "Real Time vision feedback
for servoing of a Robotic manipulator with self-tuning
controller,” IEEE Trans., Syst, ManCybem, vol. 21, no. I,
pp. 134 -142, 1991

2, Nobuhiro OKADA and Tadashi NAGATA, “A Parts Picking
System with a Range Finder and a Camera System,” IEEE
Int. Conf. on Robotics and Automation, pp. 1410-1415,
1995

3. P. K. Allen et al, “Real-time visual servoing,” in Proc.
fEEE Int. Conf. Robotics Automat.,, pp. 851-856, Apr. 1991

4. ). T. Feddema, C. S. George Lee, and O. R. Mitchell, *
Weighted Selection of Image Features for Resolved Rate
Visual Feedback Control”, LIEEE Transactions en Robotics
and Automation, vol. 7, no. 7, pp. 31-47, 199!

5. B. Nelson and P. K. Khosla, “Vision resolvability for
visually servoed manipulation,™ Journ. of Robot. and Syst.,
vol. 13, no. 2, 1351-1356, 1994

6. N. P. Papanikolopoulos, P. K. Khosla, and T. Kanade,
“Visual Tracking of a Moving Target by 2 Camera
Mounier on a Robot,” IEEE Transactions on Robotics and
Automation, vol. 9, no. |, pp. 14-35, 1993

7. L. E. Weiss, A, C. Sanderson. and C. P. Neuman.

WEIB WAL S84 A2 (1999)

“Dynamic Sensor-Based Control of Robots with Visual
Feedback,™ IEEE Joumal of Robotics and Automation, no.
3, pp. 404-417, 1987

8. C. Laugier, A. lje!, and ). Troccaz, “Combining Vision
based information and Partial Geo metric Models in
Automatic Grasping,” In Proc. {EEE International Confere-
nce on Robotics and Automation, pp. 676-682, 1990

9. R. Sharma and S. Hutchjnson.' “Motion perceptibitity of

Robot Motion Under Active Came r Control,” In Proc
IEEE Int¢mmational Conference on Robotics and Automation,
pp. 162- 167, 1994

A 2 8 4(Yong Seon Moon)
N 1983 24l : 2 n HAReR
_ . (3%Ah
A 1985 29 : AT AT
" (Fe4a)
1989 24 ; =Aqw AAT Y
FHAh
19924 39-~9¥A: AR A
2Aeen Lo
# F-34) ok : Vision-based Contro}

A B 9 HNam Chae Jung)
o 19843 24 : Az WA
: (FeAh
B 19873 29 zuuttm ALY
; FE3:h
1992 89 : 2Adietm HAFeta
(FHYAD
i996d 3Q-~-\A 22 3
BRATYSH Rag
# FY4 2ok : Digital M B A e, Robotics, 2} x3 8



