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Abstracts

In this paper, it is presented a new scheme of adaptive-neuro

control system to implement real-time control of robot
manipulator using Digital Signal Processors. Digital signal
processors, DSPs, are micro-processors that are particularly

developed for fast numerical computations involving sums and
products of variables. Digital version of most advanced control
algorithms can be defined as sums and products of measured
variables, thus it can be programmed and executed through
DSPs.  In addition, DSPs are as fast in computation as most
32-bit micro~-processors and yet at a fraction of their prices.
These features make DSPs a viable computational tool in digital
implementation  of  sophisticated  controllers.  Unlike  the
well-established theory for the adaptive control of linear systems,
there exists relatively little general theory for the adaptive
control of nonlinear systems. Adaptive control technique is
essential for providing a stable and robust performance for
application of robot control. The proposed neurc control
algorithm is  one of fearning a model based error
back-propagation scheme using Lyapunov stability analysis
method. The proposed adaptive-neuro controf scheme s
ilustrated to be a cfficient control scheme for implementation of
real-time control of robot system by the simulation and
expriment.
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Fig. 3 The block diagram of adaptive-neurc controller.
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Table 1. The link parameters of a CARA robot.

Joint g, a; a; d;
1 a9, 0 4 d,
2 6, 0 Iy 0
3 0 180° | 0 dy
4 84 0 } 0 J d,

42 ANEHolA H 43}
Aoty Ag-4173A719 J5E $1A DSP emulator&
ol g3t s dPE THs AL

Table 2. The specification of SCARA robot

7 gael Agke) {4 P29l Aol(m)| G BEe rlojw
ml 15.067 i1 0.35 nl 1/100
m2 8994 112 03 n2 1/80
m3 30 as| o015 [m3| vew
m4 1.0 [ d4 0.007 nd 1/75
Table 3. The specification of motor.

ELAAFTKwWA) | F7IRE AFV/Gads))| F7F AY
Kal| 2148%x10% {Kbl{ 21485x10™* |Ral| 15
Ka2{ 2001x10“ |Kb2{ 20053x10° [|Ra2{ 42
Ka3| 2001x10¢ |Kb3| 20053x10° |Ra3| 9
Kad| 1765%10¢ [Kb4] 17666%x10° |[Rad| 20

Table 4. The condition of simulation and emulation

experiment.

anady | wa=00] 0e=0.0| wa=0.0 | wg=00
;}1;‘}_::‘4 w5=0.0 | wa=0.0 | wa=0.0 | w,=0.0
g | 4170001 #2=0.001
g s aan | A3=0.01 4700
i ese | Ta=10| 7a=10] 74=0.01] 7,=0.01
ﬂ;@“jﬁﬁl 75=1.0] 74=1.0 7,5=0.01 7 a=0.01)
AN B—2s | M=15 | V=05 | Vu=05
i";%ﬁ,”' U m=0.1 | B=0.02| Va=0.002 | V=000
ae ’Ztii‘—? Cu=0.5| Cn=0.2 | Cp=0.5 | Cp=0.2
M} %%H Cu=0.5| Cy=0.2 | Cy=0.5 | Cy=0.2
QEd A2 Lms)

HE g | 001

A
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Fig. 15 Experiment set-up equipment.
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Fig. 19 Control performance of adaptive-neuro controller
for the position and velocity trajectory of link 1
with inertia parameter uncertainties (20%).
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Fig. 20 Control performance of adaptive-neuro controller
for the position and velocity trajectory of link 2

with no-load.
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Fig. 22 Control performance of adaptive-neuro controller
for the position and velocity trajectory of link 2

with inertia parameter uncertainties (10%).
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Fig. 23 Control performance of adaptive-neuro controller
for the position and velocity trajectory of link 2

with inertia parameter uncertainties (20%).
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Fig. 24 Torque response for reference trajectory tracking
of link 1 by adaptive neuro controller with

no-load.
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Fig. 25 Torque response for link 1 and 2 by
adaptive-neuro controller with inertia parameter
uncertainties (10%).
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