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An Advanced Visual Tracking and Stable Grasping Algorithm for
a Moving Object

In-hyuk, Cha*, Young-gab. Son*, Chang-soo, Han®*

ABSTRACT

An advanced visual tracking and stable grasping algorithm for a moving object is proposed. The stable
grasping points for a moving 2D polygonal object are obtained through the visual tracking system with the
Kalman filter and image prediction technique. The accuracy and efficiency are improved more than any
other prediction algorithms for the tracking of an object. In the processing of a visual tracking, the shape
predictors construct the parameterized family and grasp planner find the grasping points of unknown object

through the geometric properties of the parameterized family. This algorithm conducts a process of ‘stable

grasping and real time tracking .

Key Words :Kalman Filter(2%9H), Visual tracking(A1Z%4), Stable grasping(E E2A4)),

Parameterized family ("§7/1 3} F4).
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Fig. 2 Program flowchart of the system
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Fig. 3 Pin-hole camera modeling
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3. A2 EHAIA-(Visual tracking System)
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Fig.4 The Estimated Edge, Center point(b) of an original
image(a)and parameterized family(c) about the image
data
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Fig. 6 Grasp position with/without the constraint condition
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Table 1. Comparison of the error variance

Feature(4]) Error Variance
. X 0.06
Sensor Error Variance Y 0.06
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Kalman Output Error Variance Y 0.00016
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Fig.7 The tracking results according to the velocity of the path

oulgdt, waA ol Q# AAs 2AHFC2HA 34
o2& 29 4 Ut Table3o] Q=diag{0.1 --0.1}&
Q& 23 F 23E A vehid. 2IAAY B+
g H&aA 5 WE FHAI FAF AL & F
it} 7+ Table®] A3 A S ¥017] 3] 2
AR S 2e 2P 203 WHEdle 2D o2
A Ang gsiit. 2@ EA7 E30le AR
YT FAFS AnR7] sk A7 24 43
£ £43 3o 71EHA 2 A3t FAFES 1
& A A A ol & FH A2 T3

Table 3. Error Variance of each path according to velocity

Velocity Error Variance of Error Variance of

Q (cm/sampling time) | Rectangle path(cm?) | Circle path(cm?)
02 0.00016 0.00016
0.01 0.6 0.00022 0.00022
1.0 0.00030 0.00034
0.2 0.00016 0.00016
0.1 0.6 0.00017 0.00017
1.0 0.00018 0.00018
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Fig. 8 A rotating rectangle object for the visual tracking
and grasp point
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Fig. 9 Visual tracking of a rotating rectangle object and a
movement of the grasping points
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