- FHZA7IAN&8HX A 6 B A 1 & 1997. 3
ﬁi Journal of the Korean Society of Machine Tool Engineers

OAY A2d T2AAE ol 4% 2vte} 249
X-L_. - A1 A4 ,—q]o] 7] A 4 A
SIS AL
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Abstract

During the past decade, there were many well-established theories for the adaptive control of
linear systems, but there exists relatively little general theory for the adaptive contro] of nonlinear
systems. Adaptive control technique is essential for providing a stable and robust performance fo
application of industrial robot control. Neural network computing methods provide one approach to
the development of adaptive and learning behavior in robotic system for manufacturing.
Computational neural networks have been demonstrated which exhibit capabilities for supervised
learning. matching, and generalization for problems on an experimental scale. Supervised learning
could improve the efficiency of training and development of robotic systems. In this paper. a new
scheme of adaptive-neuro control system to implement real-time control of robot manipulator using
digital signal processors is proposed. Digital signal processors, DSPs. are micro-processors that are
developed particularly for fast numerical computations involving sums and products of variables.
The proposed neuro control algorithm is one of learning a model based error back-propagation
scheme using Lyapunov stability analysis method. The proposed adaptive-neuro control scheme is
illustrated to be an efficient control scheme for implementation of real-time control for SCARA
robot with four-axes by experiment.

Keywords : Error Back- Plopagation 22973 | Lyapunov Function(#obZx8 #4) Digital Signal

Processor(tA8 41342)7]), Adaptive Control(Z-&49}) Neuro Control(F2 #|o])
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Fig. 2 Block diagram of the adaptive controller
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Fig. 10 Control performance of PID controller for
the position and velocity trajectory of
link 2 with no-load.
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Table 1. The link parameters of a SCARA robot.

] Joint 0, a, a, d,
1 0, 0 A d,
2 0y 0 Iy 0
3 0 180° 0 dy
4 6, 0 0 d,
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Hy=Hy= Hy=Hp= — 1,
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Vasz= — Voo =—0.5(my I, I sin 6,
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Table 3. The specification of motor.

Hy=Hy= Hyy= Hyp= Hy= Hj3=
1 A B = i =0 Torque Constant Emf. constant Equivalent
Table 2. The specification of SCARA robot (Km/A (ViArad/s)) Register
Link mass (kg) Link length (m) Gear ratio Kal | 21.48%10% | Kbl | 214.85x10" | Ral 1.5
ml 15.067 11 0.35 nl 1/100
Ka2 | 20.01x10° | Kb2 | 200.53<10" | Ra2 | 4.2
m2 8.994 12 0.3 n2 1/80
m3 3.0 d3 0.175 n3 17200 Ka3 | 20.01x10°% | Kb3 | 200.53x10" | Ra3 9
m4 1.0 d4 0.007 n4 1/75
Kad4 | 17.65x107 | Kb4 | 176.66% 10" | Rad 20
Table 4. The simulation condition.
. . . wm=0.0 w,,'g:().() qu:0.0 w,o‘—‘0.0
Initial weighting value
Codati ot daoti ' A1=0.001 A9=10.001
pdating ratio o adaptive gain
A3=0.01 A4=0.01
7,=1.0 7 2=1.0 7 .=0.01 7 »=0.01
Learning ratio of neural-network
UNZIO 77;,4—].0 77L-3—0 01 771,4:0.01
. H=25 H,=1.5 m=0.5 Ve=0.5
Parameter estimator values —
H,=0.1 1 =0.02 Vs =0.002 Vo =0.001
MEZ) Az 1(ms)
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