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The Development of a Visual Tracking

Algorithm for the Stable Grasping of a Moving Object
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: This paper proposes an advanced visual tracking algorithm for the stable grasping of a moving

target(2D). This algorithm is programmed to find grasping points of an unknown polygonal object and execute

visual tracking. The Kalman Filter(KF) algorithm based on the SVD(Singular Value Decomposition) is applied to

the visual tracking system for the tracking of a moving object. The KF based on the SVD improves the accuracy

of the tracking and the robustness in the estimation of state variables and noise statistics. In addition, it does not

have the numerical unstability problem that can occur in the visual tracking system based on Kalman filter. In the

grasping system, a parameterized family is constructed, and through the family, the grasping system finds the

stable grasping points of an unknown object through the geometric properties of the parameterized family. In the

previous studies, many researchers have been studied on only 'How to track a moving target’.

This paper concern

not only on "how to track’ but also 'how to grasp’ and apply the grasping theory to a visual tracking system.
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Fig. 1. System construction.

FAAR A At ZAE ofgste] AAA =A el
iate] force closure?t oA A YAE DA
ol =i E7lete] V]S Abdel Yol AAF EA <
A€ AA9A7F 2R i7}a’°1 Eud e A
e FAAAE ARY 5 ARS P E E 7 U
FAA e B2 ANE %0171 fske] FA el A
& 49€ 134 EA e digtolnt FalEEE gy dd F
el dEd EA] Ao AP A SN
‘1—% TZ*OM FAstA = B4 e FAE gorhH

= ok #AE 91‘36‘ W 7bA] G4 Al o] F=4

DE% RADA A TR F A2E A g2
HE 5 Q% ANYE o5 Hel. 1
g

Ho So3ls gl FBEL ]E}. a9 2011*‘1 24
o] FARE= ZH FEHHEEe] TeHoe] gloy Hx

7 SRANEAE FPFE NEE TS

MOt - Atset - ANABISSt =2Al

MaH K25 198 4

CHoHZHE 28 4

grasp point 47

Fxg dY W Al2® dlolEf X785}
ME2E MY/ 2 ols

A

Yes ‘
AlAH X712t St H K|

No
Yes
O 2. A2" 29 ZE oY 8%,
Fig. 2. The flowchart of the system program.
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Parametenzed families
[ =4 141, 79 ]

E, |[(-0.257 -0.966 ~0.257 ~0.966),(172,24,78.49)]
¢, |[(-0257 -0.966 -0.616 0.788)( 7849)]
E, |[(-0616 0788 -0.616 0.788),( 7849,110,74)]
C; |[(-0616 0.788 -0.267 -0.963),(110,74)]
By 1[(-0.269 -0.963 ~0.269 -0.963),(110,74,67,86)]
Cs |[(-0.269 -0.963 -0.490 0.872).( 67.86)]
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Fig. 3. The derived shape and parameterized family.

2. mtX| A& XKgrasp planner)

ek WE 7l vector closureE W& 3F=71E convex hull
Garg]EE ol 83te] HAso11] 2ea miise wAE
ol g3to] W mAE He Zﬂoi B2z 7 HAHE &
AE 718 HAfedd)E FAET & HES B3l EAMA A
£ = gl Po) el 7|Edte el e gx] fAE
< AAgt AR 92 YES Hrbska[10] HF e
2 HAEL T8 ojwf AFE-AR7E E-E st fi& 2
AL dE3le Hrto) wdE £ JY=E Sl Antyo
Z g7ty A9 AAEY £ e 9x H e oy 7k 7t
glovz 7B el F3 92 4AE F HHY HA
AXE A3 Azt Hrpalel "HastA "y B AT
ANE F En 93 agam =409 A At ?.}EE
B oAl 7l B2 FAE heuristic EF[1018 71
2 ol g3t Zhzbe] T YAE HUHshth Young[10]2 CH
AgAe] 7Etetd EAol Alzlel Folzm A$ force
closure® °]F& 3 & dAHsHo} & ?i?“ﬂ*i%
71eetd ARE Frdte] diAstd AR F¥eta o] 7
AE o] &3t Youngo] Alerst #A] MY WHE +H
gtozy e g dSstns a4t 19
4 Y99 fﬂEH'E— 7T e o Yoz RE A 4
< T §F A YPXE Zopd Aylolan 29 5& UH
o] 90X o|3te] Zhg sHxlxm Y& W EvhEhe] muE
ks & 2ol e AR A HAE Fold ARE
Ho o}, B AN didoez dhe 3h}] ZEel &riet
2 374019 74749] Ertete] AR EE Ztn Jvin 7HA

s

=l

¢

/
o

i -

— q/ -
[t
N

(a) (b)
R DI G
Fig. 4. Grasping point.

oy 2 3

a9y b5 FE 219 {7 whE 321 9%,
Fig. 5. Grasp position with/without the constraint
condition.,

AAE M5 "
Azt %A Al_&ua st THE W A9
Age] oste] Qe MNoA B Aw AHE

|7
§
|

(o}
f

ol oX
o
Q2

MOt - Kiset - NAEISS =241 K4 A K23 198 4

otk 8 18 A

S Zhzte] QAEA

el & #8838 4%

AvzRee 486l 27 48 Lugel 03edne dh
daes o & 3k

® 1. 23

2abe] ula

Table 1. Comparison of error variance.

E Vari

Feature(=4]) rer a2n ance
(em?)
. X 0.06

Sensor Error Variance
3 0.06
Kalman Qutput Error X 0.0002
Variance 3y 0.0002
B2 4% 27k g2 28e%d 0@ 2404
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Table 4. Error variance of each path according to

¢

velocity.
Velocity Error Variance of | Error Variance of
(cm/sampling time) | Rectangle path (em?) | Circle path (cm®)
0.2 0.0021 0.0021
06 0.0062 0.0062
1.0 0.0106 0.0103
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Fig. 7. A rotating rectangle object for the visual
tracking and grasp point.
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Fig. 8 Visual tracking of a rotating rectangle object
and the movement of grasping points.
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