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Abstract - In this paper, the design of PID At o] AE Folw
controller using Neural networks for the control of - RaE<L=Y
non—hnear' sy_stem s pre;sented. First, norrhn'ear backpropagation) 2 3eZ& ol
system is identified using BPN(Backpropagation I - NAGE Ee
Network) algorithm. This identified model is connected g 9ol ol 271743 oe

to the PID controller and the parameters of PID
controller are updated to the direction of reducing the
difference between the identified model output and
model reference output in arbitrary input signal.
Therefore, identified model output tracks the model
reference output in an acceptable error range and the
parameters of controller are updated adaptively.

The output of the system has a good performance
in case of both noisy and noiseless model reference
and we can control the system stable in off-line

when the dynamics of the system is changed.

1.4 £

A 5 A W F Aokl BEY T olge

wRex EFdlx v, HE viAerie Qe

AdAAA de AHEsa ok 28 oliFe Fu
T TRV dEstn 2 EAS kX glon v A
A 8% ARG FAHE A3 F2HA uhio|
A3 vl &4A AVE F2 £ U7 HFo|th
=3 PID(Proportional, Integral, Derivative) #A57F Al

290 BEXo] 2] AREUTE Al Ade T2} ub

A gt @ e AT Aol BHE AT Yk,
2y wARA Aol slxe Naud F

e ged A¥d ¥ wyuvezt ANe Aols

°I% & glom H2E PID ATE AR owgq

Aol g o] W5 U=
ojFofe] $&3ta Y1) B =EA
9 = nA9 *l 95 A3 of) A1
st Q1A% F o
reference)& FA3 ol
2332 &, ?:‘—‘1194 A4 <
FINERAS FHIACE FogA 27 $HEY 2
BEAEE MAANH, =2
Aol Q148 A
O RAM AN Aol HalA
vl Alxa"g 14 98k
e Alzade EHAT AAY 2

=% 2000.7.17-20

032-764-2371)

Wwako 2 7hE A (weights) &
714 de AEER de i EAH T error

sl 0%
% 3o olB QAR

& ue 9

5
d(identified model)ol Th&-Z =¥t} o7 PID A o7

% 949 o Y99 4 U 1EEde FS
A4nde ¥ 0A4E Fole BFoT AFE olf
sto] PID Alof718) A% E BAsAh
B oERAAE HE A%el dE A AE Aol
£ A3 MAY Axde 2o 43¢ Fad 4
@ Aolsge ngow sEel AEAe HA FL
$9e ndo,

2. 4FYE o|gst PID Hof7|e] s x L 7]

29 HZH o]

Bg 29e ¥ rEdA A
FHEh WA Alzge
gahqch o] §-3te]
24452 o719 A%E 44
Barac ohg

o] Al &

oz wds

Rt =1

& AwA Azde
Asted AL ol
Aol

NBFE ol g3l A

a8e AA FHEel

%J(f“)- Systemn &9
System
Identitication
+ oK) £ utk)__[Nidentitiea | y2(k)
- model
- neural
error () network
imodet
28 1L A A=Y P
2.1 NHUR 023 ALY 214
AA Y BANME AlAHe] HG§EE 8o
2 AT £ g A$ gd 387 gEd d9e
258 Azglo] Q7tste) Al~do) HE@dsE FAY

F ol el wast & 99
of shtel BH Asde B £
= 7ol asth AAY 7w

al

AAGe) AFAS vpolo]2E L 2

-2299 -

H& dolge 275
#e YL THe
Aag A4 2eelA



g7 FABIEE Z2AEGY, Uy FHU 2y¥L &9
ol Alxde BA FEd FHHAE Aol ¥ 4 Utk
g 382 & =FAA ALE AladY 24 FARE

ot

vk}

39 2 N9 A4S AY BEAE

Axde Yoz JANE vk)7t Soled o A
e A2 o HANE y(kE BEo W o
Nade Q48] A% A4 29 Yoz JFA
& vk AdY ABE vk-1), vik-2)9 £ X
d AEQA yk-1), yk-DE AHLAAG. AP s
NAe) gPoz v(kTE AHEE Aol 27t A
g #¢+0.5 A= WS 2o ANANE vik-1),
yk-1& F78t0e Aol 227110 *Axlt 9
o a3 Bolvk-2), yk-2)& © 21EUL AL

vik-3), yk-3)g& FrhEde A= oAt
10 72,10 "PHER o] Frix A4 7bg A Ao
23U AQNZE o Z7HAE 23 exrt E7hH
Atk Yol 5 AAY FRE e 2U3FH 2o}

y*(k)

a9 3 A2Y A4 A 44T T2

Azg A4¢ Aste] A48 naY Aade e
2.

Wk = 0.85W(k— D (k—2) +0.162(k— 1) +0.25u(k—2)

1+3(k—-1)2
o))

A71H Axdel $54E Botatr) dstel AT
24 A% RAFL oAU LYz Agys
t AazolE #4548 2929 dgds HYYSE
Agsdth 9% ¥ A5E THE AgHRen
24938 Uh9 %8¢ At ALY 2R A
99 2289 oxE M ARTY BEE A2
W Qe P Axd 24T AL Feo] Po}

AES 71FAE ANAINE FH2 olRojct B
£ AANZ7) A% 2484 EWE Be AQ)F 2ol
Belstn 1 9 7HEAe e AL 4E)H 2ok

B =4((B 3" (B)° @
Wk+ )= WR) — 7958 )

714 g FF&S UEUY, AFTE HEHer 8
FAIE At e AAHez dAIE, F 3
$4¢€ A& st Fol EFAHoY A2 ¢gF
uk)e F7] 208 7E AT E AR Aj2H e
293 A7 A% AANEE hF 24

a9 4. A3F £33 ALY 29

2.2 71249 % 7I£29 FHSHO

2 =8AAM AT JEREE F7] 200 7EI
HAZvEkN s 288 Az= 24A4YL 0f 4
s Zoh

HE)= —0.351{k—1)+0.111{k—2)+0.1{k—3)
+0.17{k—4)+0.37(k—5)+0.21(k— 1)
+0.110(k—-2) +0.120(k—3) +0.20(k—4)
+0.10(k—5)

2)

identified | Y2(k)
model

neural
error network

reference | (k) +
model

a9 5. 71229 H3A g $% PIDAY] 7=

-2300-



71 error = rk)-y2(k)EA 71E2AE 9 QAANEFTH

o] @xjoln ofAAIZF PID Aloir]e] YwrE L o1& A
g
R TR v e R e S
wuh) =u(k—1)+K,[e(k)—elk—1)]+ K ;e(k) @
+ K le(k)—2e(k—1) + e( k—2)]
714 PID Ao}zl AFE F3r| sj&f A2d <

ARelM ASSHAY AT Fx} FAH T2 A
ST 4L el), ek, ek-2), rlk-1), r(k-2)8
Ag s %»4%4 FRE TAE Agsgon &9
& e wAeE THSUL 295 ) wHL
%2 PID zi1°1714 Avz AgEYG B 2de o
A AAY FEE UEd ot

-~

ofj mlu

l

29 6. PID AFE 7317 9% 449 7z
A el E& PIDAFE Aolrld thezes)
o uwk)E TG FEAN3E v2RE 71ERD AlBrk)
9t Bl Eo] @ AANF errork)E THEO] Witk AAGYLe
o] RANTE ZFUrte Wioz o AT g3y
FE& ol&3te 2933 Y& 1EXE HAANNDG
mepA AARE HES £ e o }b“f] Well A 71&

E"‘*‘-—l 29 A3E 4 £ YUEE PID Alor]e
g 43% + 9. g& & 7]%5’_%% FA =

5=l 5 3ol
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