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} Abstract I

In this paper, a new scheme of adaptive-neuro control system is presented 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 perfor-
mance for application of robot control. The proposed neuro control algorithm is one of leaming a model based error back-
propagation scheme using Lyapunov stability analysis method. The proposed adaptive-neuro control scheme is illustrated
to be a efficient control scheme for the implementation of real-time control of robot system by the simulation and expert-

ment.

Key Words : Adaptive-neuro control (2] -8—417 A ]}, Real-time(4l A]3}), Digital Signal Processor(Tj 21 & Al 2'd T 244),
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Fig. 1 Block diagram of the adaptive controller
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Fig. 2 The block diagram of neural network
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« BAA 7 2R BUIERE HgEE A 2 Table 2 The specification of SCARA rebot
=%, R4, 12 ONOFF33, A8 RESET Mass of Link(kg) | Length of Link(m) | Gear ration of joint
ui &

0 O
ml 15.067 11 0.35 nl 17100

s BAFFFERE dAA 2 A2He 45 9
i] ﬂj’__, _,__;;_Eﬂ 3-.,:’ erTor ﬂi m2 8.994 12 0.3 n2 1/80

« BAA | 2RE Leme A4 2 EN-dAg m3 39 43 0.175 n3 1/200
(RD) 87|19 A Alddste 12Bits ARG o2 mé 1.0 d4 0007 | n4 1475

Loz ute] 49l BAAC7|1Z FFwh

Table 3 The specification of motor

Torque coefficient | Back Emf. coefficient Equivalent
(K.m/A) {(Vi{rad/s}) Resistance
T | et Derpherels Kal | 2148x10" |Kbl| 21485x10° |Ral| 1.5
] et v e Kaz| 2001x10° |Kb2| 20053%x10° |Ra2| 42
[ 0=7-Ba Rigm-Smfier | 32 Bi(_ P-Rey Tirmar
[ o-ta-or migh d .°T‘;'_‘"_"’"’.“'3_5"““'_ R Ka3| 2001x10° |Kb3| 20053x10° |Ra3 9
T St Seiton S et Stores
:§ TREGE Statue Regitters /€ Porrs 1 3
Prbfreee | [T, Kad} 17.65x10 Kbd| 176.66X10 Rad | 20
Fig. 5 The block diagram of TMS320C5X Table 4 The condition of simulation and emulation experiment
foitial Weight | _ .0lw,, =00[w,, =0.0{w,, =00
4. A|ggllojd ¥ g of 1,2 joint
Initial Weight |\, '~ 0.0lw , =0.0|w,, =0.0{w,, =00
of 3, 4 joint
4.1 Algd01d & 4 RenewaEsJC{)st of
AE A$ A 45 AHE HAs] Ha) 12 join h=0001 | 2, =000
Q:f AI%E}IOI)&% :‘I"iﬂa}s&q "]%ﬁl"]’ﬂ% }é}“ '&E]aqu'] Renewals Cost of i =000l 1. = 0.001
4 229 SCARA(SM5)E 4oz Feegdon, 1 3, 4 joint T o
F&% Fig. 65 Zon, Al gdo] Mol AtEHoizl e} Leaming rate - - - -
- Ny =10[1n,,=10|n,=10|n,=10
B o 2L Table 2 ~Table 3¢l4 ez ek AlE of 1, 2 joint
Leaming rate
=105, =1.0{n,=10|n, =10
of 3. 4joint | 7 e s s
Initial Parameter - - - -
. H =25 H,=15|V,=05V,=05
estimate
Initial Parameter N N . .
. H,=0.1|H, =002V, =0002|¥,, =000l
estimate
Switching line
constant G, =0.5|C, =02/, =05 G, =0.2
of 1, 2 joint
Switching line
constant C,,=05(C,; =02|C, =05(C,, =02
e, of 3, 4 joint
Sampling Time I{ms})
Integral Interval 0.01

Fig. 6 Coordinates frame of a SCARA robot.
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Fig. 7 Contro! performance of neuro controller for the
position trajectory of each link after the first iteration
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Fig. 11 The total contre! system of a SCARA robot

Fig. 12 Experiment sef-up equipment
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Fig, 14 Contro! performance of adaptive-neurs controller for
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