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Abstract

An effective visual servo control system for robotic
manipulators based on neural networks is proposed. For this
control system, firstly, one neural network is used to leam
the mapping relationship between the robot's joint space and
the video image space.

However, in the proposed control

scheme, this network is not used in itself, but its first and
second derivatives are used to generate servo commands for the
robot. Secondly, an adaptive Adaline network is used to identify
the dynamics of the robot and also to generate the proper
torque commands.

Computer simulation has been performed indicating its
superior performance. As far as the authors know, this is
the first time attempt of the use of neural networks for a
visual servo control of robots that compensates for their

changing dynamics.
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<Fig. 2> Control Architecture
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<Fig. 5§ > X-Y Trajectory ( Visual servo feedback controller only )
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<Fig. 7> Z Trajectory ( feedback and feedforward controller )

6. @&
B =EAME siejetEE Jde 4 e I #
A 94EE 71Re st A7 HIPL oY 2REY]

SUYY A7 MR AolE N3tk 47 NEPe et
A 24D HE @B EYelys ¥SE UEY WA
A NP EA L REL LT BN R
WY HE 20E AN YSE EOUT ANE A 2



A FU 4+ Yo Al Yk EQ Sigmoid 4Il5] 2
SIpell U7 fzel RAUSE FL YD Zyos
B NERE AV ¢ Yome BEAN 12% 6 @
4% Fege) AY 4 Uit

2ues A2 MY Ael: 3T AN U@ 2x
AR o 717G sl e Aoisis BWZ MR Aol
9 Yoz dmsis Aol ofs) Tejnic 338 % 5
e AL $Ye) Uk )& AeAL P5o] AiolzhE B
suEe ¥ YYo= FojFeu ol zuestegas
% s e 45 AW (Skill Acquisition System ) ¢} )
T AAH FIIE Ok 2o olE Y gaw AN
2 NS AN daE A% 07 Hge sl
o FUL oA WoldE HAolct.

7. A3EH

{1]. Michael Kuperstein " INFANT Neural Controller for Adaptive
Sensory - Motor Coordination " Neural Networks volume 4 , No 2
(1991)

[2]. Helge J. Ritter , Thomas M. Martinetz, Klause J. Schulten
Topologe- Conserving Maps for Visuo-Motor-Coordination " Neural
Networks volume 2 , No 3 (1989)

[3]. W. T. Miller,lII " Sensor - Based Control of Robotic Manipulators
Using a General Learning Algorithm " Robotics And Automation
Volume RA-3 No 2 (1987)

[4]. Yoh-Han Pao " Adaptive Pattem Recognition and Neural
Networks ™ Addison - Wesley Publishing, INC. 1989

[51.
Structure and Back-Propagation Learning" Neural Networks volume 2
,No 3 (1991)

R. Batruni " A Multilayer Neural Network with Piecewise-Linear

[6]. Hiroyuki Miyamoto, Mitsuo Kawato, Tohru Setoyama, Ryoji
Suzuki " Feedback-Error-Learning Neural Network for Trajectory
Control of a Robotic Manipulator " Neural Networks volume 1, No
3(1988)

[7]1. K. S. Narendra , K. Parthasrathy " Identification and Control of
Dynamical Systems Using Neural Network " Neural Networks
volume 1, No 1 (1990)

{8]. T. M. Martinetz, H. J. Ritter, K. J. Schulten " Three Dimensional
Neural Net for Learning  Visuomotor Coordination of Robot Arm "
Neural Networks volume 1, No 1 (1990)

[S). W. T. Miller " Real - Time Application of Neural Networks for
Sensor Based Control of Robots with Vision " Systems, Man, And
Cybemnetics Volume 19, No 4 (1989)

1016

{10). L.E. Weiss, A. C. Sanderson, C. P. N " Dynamic Sensor

Based Control of Robots with Visual Feedback " Robotics And
Automation Volume RA-3 No 5 (1987)

[11]. W.T. Miller,]II, R. P. Hewes, F. H. Glanz, L. G. Kraft,IIl "
Real-Time Dynamic Control of An Industrial Maipulator Using a Neural-
Network-Based Leaming Controller " Robotics And Automation
Volume 6 No 1 (1990)

(2. 249, "2 2RYx g AQ) AE8 28
A-3-3}3] 2], vol 17, no. 3, (1990), 69, pp. 28- 36.

(B3] +-¥9, 3F U2 H2%g ]84 A Folele &
XS 3 " HATY Geds vl B no. 1 (1990)

~

w



