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Intelligent Control of Industrial Robot Using Neural Network
with Dynamic Neuron
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ABSTRACT : This paper presents a new approach
to the design of neural control system using digital
signal processors in order to improve the precision
and robustness. Robotic manipulators have become
important in the field of flexible
High  speed high-precision
trajectory tracking are indispensable capabilities for
their versatile application. The need to meet
requirement in

increasingly

automation. and

demanding control

increasingly

complex  dynamical control systems  under
significant uncertainties, leads toward design of
intelligent manipulation robots. The TMS320C31 is
used in implementing real time neural control to
for robotic

the networks

provide an enhanced motion control
manipulators. In this control scheme,
introduced are neural nets with dynamic neurons,
the
The nets are trained by the
distributed dynamic back propagation algorithm,
The proposed neural network control
structure, fast
suitable for implementation of real-time control.
Performance of the neural controller is illustrated
by simulation and experimental
SCARA robot.
Key Words : Neural-Network(4173 3 2%,  Error
Back Propagation(2 291 #3}),  Joint Controller
(#3 Ao]7]), Dynamic Neuron(% & y#l)

whose dynamics are distributed over all

network nodes.

scheme is

simple in in computation, and

results for a
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Fig. 1. The block diagram of proposed neural
control Structure for robot manipulator
+& B3 é]/ﬂ UJ u] :}z;_e] %Q—QHO ;7H51 H}
e 228 B f% we dolmxLr A
olNE @ Hojuwl AojAEE o] &3ty HAA 0]
o] ¢a AL RFEEE S P

M@y + Hg, @)+ 7 0= M(@)a+H(q, ) +F(g) (15)

W= qi+ Kfgi— a) + Kfaa—q) (16)

21(15),4(16) 0.5 HE v} o] g
e+Kie+Ke= Ma) ' [4Ma)a
(17
+AI{((], G) +Hq)— T rm]
o714, $@el g
AM(@q + 4H(q, @) + F(Q) =T joaring (18)

w2 Aosta], ARG &5 Alz2 AgsH H34
or 9ol dor FRIA ol o] FH Al2F
of H<talAl Hrl
gkek, AM= 4H=0 281 F=00°] == A%
e A3} 52 Aoy 37 glo] AAH JuH
7R o)A FulEA ¢w de ook, 1y
o] FAQ AFej7t HA ki Egate] YA E A

of & QA Aleiz v ol FojHth
r—tm= M@ é + Kse + Kyel+ Hg, @) (19
3. s AF

3.1 27122 HES SEY A
A7}l EREQ sV 73
~/] bﬂ]\]-\};ﬁ—' O]T x]q_
Fig. 3. & »71g 2rES 7|8

TS

b,

Fig. 2. Coordinates frame of SCARA robot.
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33 Ay uy L Ay

AAlE HAE g Aoz Ae AF-E 38ty
A7kt 2n e 7F @™o gk 9z @ A£x FF
Aol A AP st 7t B4 Alorle o
Agt Az & el 719l TMS320C31-8 AH8-3+ #d Ao
715 AAEFG o Alo] ag]Eo 21 TMS320C3x
o] ojA 5o AF ME} S/WE ALS-stHTh

Mgt oA Ege] e ade 16ms vt goal
positionE Wro}, 1ms o}t} interpolation o] 9jz] £

2 RUYEZ PO, T4 93 vk A)zHS &
2 AIZE ol H Ao ShpulR A 737‘5-E N F 3}
ALk

A3 AH83 ROBOTY: 27188 ZREQ

FARA SM5 RS o]8atA, zt #Ee &=

Fub 252 sRYndeld, 3%3 4% 2~
fre 2 goldHMEIL AMEHYeH, 27t vt
153 252 50 o 1, 353 4% 2 7442 45 O |
12 o 12 o] Unt

%A Agsle] ALEE olEdelH: TI
XDS510 o2 486 PCe} FAISIE = dla], AgH
data® 22} 153} 2%, 3%} 4% W2 FAo 5%

o] datas 2ms vith vlwE] 38 Hysor HY
3137, o]5 intel hex object format file® g 3}e]
10% . dolghs BAME + JALESE 3. AFs
g gy Fol FH3 L H3EF e Skl Al
b BA YA ¢ &% FFA T dis A7t
1 ARE A% H, ol nigoz FIRARgA
FatatE(2.0kg)dH 2 A Gatwl Bl ojgh U
LU b Ko L

S Aol Bzl dHlme ogh A3 Ao o]
Bl 2 msec {HA o2 2% Tt &8 WHog 7}
#de] & FIEHA AFHEESE 3o Hss Bt
3 g 3yt Fig. 5. © AA4¢ BA AAE ve
v Ao g AAER: AAL AA ¥JQES A4H

-136-



o AAZ CP AXAY oy A3t Figh.
Fig7. & zZt7; Agkd wdAorjeh 71&E 2] Alo] )4
et s RFAM et 2.0kg oA &3
ARG el B A A0 i e A% Ao
E Widla dvk A3 23 71E9 Alojriql nist
of At wEAo7]e] Aol Ad% B 244 W
MM A FgE Abdel g5 Har A

N

‘ | ° o7 - - 'J

Fig. 5. Reference trajectory at cartescian
coordinates,

N
-

B_ermor imm;

ol SN / 2
& o0 3000
IlMt:(rnSeC)

F1g. 6. Tracking error of neural controller
with 2.0 kg payload.
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Fig. 7. Tracking error of existing controller(PID)
with 2.0 kg payload.
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