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Abstract

In this paper, a novel type of a visual servoing
method is proposed for eye-in-hand robots by employing a
self-organizing fuzzy controller. For this is there defined a
new Jacobian not to be the function of a relative position of
the object but to be a function of the only image features.
Instead of obtaining an analytic form of the proposed
Jacobian, a seif-organizing fuzzy controller is then proposed
to alleviate difficulties in real-time implementation. To show
the validities, the proposed method is

applied to a

2-dimensional visual servoing task.
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E 1. oxd& T3] AU HA 34
Table 1. Fuzzy rules to determine &x

Ler-ls | Alf/Ax &x
PL any NL
PS Z0 NL
PS PS NL
PS PL NS
20 any NS
NS PL PS
NS PS PL
NS Z0o PL
NL any PL

¥ 2. 3y& 137 A% x| 3y
Table 2. Fuzzy rules to determine oy

cfr-cf | Acf/Ay 3y
70 any NB
PS NS NB
PS NL NS
PL NS NS
PL NL Z0

H 3. 2444 x7] FAUAA

Table 3. Initial parameter of triangular

membership functions for fuzzy values

R O e O L
NL 10
NS 20
ZO 30
PS 40
PL 50

& 4. aafheo] YW FAHHUA
Table 4. Self-organized parameter of
triangular membership function
for output fuzzy variables

Ox& Y oyE A%
2] ¢ [L5Eeo|asise
e B e b
NL 12 8
NS 24 21
ZO0 30 28
PS 38 40
PL 48 50
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Fig.1. Layout of the object and the camera

for the 2D case
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Fig.2. Center of gravity of bar image with respect
to four fixed y positions for the camera
movement along the x-axis
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Fig.4. Triangular type membership function
for the fuzzy variable
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Fig.5. Paths of the robot end-effector when applying
the proposed method for the reference linear
path from (2,3) to (1,1.1)
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Fig.6. Path of the robot end-effector when applying
the self-organizing fuzzy rule in Table I,Il
and N for the reference linear path from
(2,2) to (1,1.1)
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