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2DOF PID Controller by the new method of adjusting parameters
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Abstract

Many control techniques have been proposed

in order to improve the control performance of the

discrete-time domain control system. In the position control system, the output of a controller is generally
used as the input of a plant but the undesired noise is include in the output of a controller.

In this paper, the neuro-network 2-DOF PID Controller is designed by a neural network and the gains of this
controller are adjusted automatically by the back-propagation algorithm of the neural network when the
response characteristic of system is changed under a condition.
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Fig. 1. 2DOF Control system
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Fig. 2. Neuro PID Controllre
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Fig. 3. Servo motor by Neural Network
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Table. 1. The parameters of DC servo motor

DC Servo Motor
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Fig. 4. Response of the Neuro Network 2DOF PID

system( K ;=0.048, a=2, B=10)
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Fig. 5. Response of the Neuro Network 2DOF PID
system( K ;=0.028, a=2, B=10)

Y5+ K;=0.028, a=2, B=102 43 A
2 A=SH AUt A €

i
poik
o
i3
¥
¥
e

1% 6. 4% % 2DOF PID AlojAl9 2%
(K;=0.028, a=0, B=10)
Fig. 6. Response of the Neuro Network 2DOF PID
system( K ;=0.028, a=0, B=10)
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Fig. 7. Response of the Neuro Network 2DOF PID
system( K ;=0.028, a=0, B=0)

a9 7 K;=0.028, a=(, B=02=z 4% A

o2 A3 AAE 1¥ 39 AFFE AHEES A

Ao AZAZEE A4 (DA 8K FHIAES 3%

o a9 40 vste F=gGAEsE AAHD A

gol =2 E Alzke]l IA MAE A& & F ATk
|\

2 =FdAMs22F5E PID Aorig A3gez
Jstgon 2= AeAvlHE 23T F e H
FEe ANRGT o Aol ME AF AN UF
FEAOR e ANACI AN HAgs] AFE l%al
O 4% Agel ARE AN Al AL B4
2 JESRAU FARL A25S A5 SHU
dasAw Aol Aot
deeie ash Bt Ae4E AERE HIAL A
ANLE FoiAE Ae ¢ 4 Yok 2HRE YRo|
SA% 2 as BE Y73 dAHmE FEd Ao

7'<
H45e 9 5 ok

bt}

|

Mo
ro

[1] H. Butler, Ger Homderd, and Job von Amerongen,
"Model Reference Adaptive of a Direct-Drive DC
Motor”, IEEE Control system Maganize Jan. 1989.
Vol. 27, No. 8, pp. 8997906, 1991.

[2] 313, FT “EHIAAN AT TS A VBT
2A4FE PID Aofzle] AA”, A FHEFANTTI
20008 = &AFgst&d 3], Vol 4, No. 1, pp. 3787385,
2000.

[3] Shu Yamamoto Ara, Masaki Sugiura Jun Sawaki,
Kouki Matsuse ”"A Design Method of 2DOF PID
position controller for Linear Servo Motor Drives.”

[4] old¢, d9A, 58, 0] F “2xF% PIDA0]7]
2 o] &% AGVY gAY #A} ATV =E
=], 4907, 535, pp. 2417248, 2000.

[5] o]F+ “AAI=zF BAVIE 2t 6AdE PID Al
o]71” A7183E] =], 490 5%, pp2257234, 2000.

[6] C. C. Hang, K. J. Astrom W. K. Ho "Refinements
of the Zieler-Nichols tuning formula” IEE pro, vol
138, No. 2 March, 1991.

[71 Mituhiko Araki, and Hidefumi  Taguch:
"TWO-Degree-of Freedom PID Controllers” ICAS.
vol. 1, No. 4 pp. 4017411. 2003.



