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Convergence Progress about Applied Gain of PID Controller using Neural Networks
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Abstract —Recently Neural Network techniques have widely uesd in adaptive and learning control schemes for
production systems. However, generallly it costs a lot of time for learning in the case applied in control system.
Furthermore, the physical meaning of neural networks constructed as a result is not obvious. And in practice since it is
difficult to the PID gains suitably lots of researches have been reported with respect to turning schemes of PID gains. A
Neural Network-based PID control scheme is proposed, which extracts skills of human experts as PID gains. This
controller is designed by using three-layered neural networks. The effectiveness of the proposed Neural Network-based
PID control scheme is investigated through an application for a production control system. This control method can
enable a plant to operate smoothy and obviously as the plant condition varies with any unexpected accident. This paper
goal is convergence speed progress about applied gain of PID controller using the neural networks.
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figure 1. structure of PID controller
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figure 2. structure of neural networks

o714 At € EﬂO]ﬂe Ag Gotgs E

= E—— 2(t+1)

olw, N3% 4L 474 Kp, Ki, Kdz ZA3dH.

output layer:

s Wy(t+D)=— of

VoW,

hidden layer:
& Wi(t+D)=—n aa[%h."'“A Wi (9
jt

3. Ak eiet MY 23
31 Ap AR

A Aad F2EA Aag BROZE A7) 43}0]
o A d(delay)e) -062 ¥ 37 L 2R 4& gz
AP, a3z o Axge Ao A¥er HFA
(overshoot)7} 30%°]8}elil, setting time”tA] €]
square error + square control input)E Ha%EE AE F
Hog g}

(sum of

a8 3 28 ¢
figure 3. Robot arm

32 849 ax

2175 PIDAlo} 7o 4 48 Kp O]K&w 7.380]51, Kd
olEgE 07, Ki o5& 1730000ith A¥Z2# FFAE

- 90 -



0.0023, (sum of square error + square control input)2
004428 FAHA #d 7]1E AojrdAq e Kp ol 5ite
8520131, Kd o] 532 0.78, Kig 1383000|t}. A¥A7 HF
A& 0.2856, (sum of square error + square control input)
2 008762 SAHHAY. 2Y 49 5= Zz A% PIDA| o
719k 71 Alolr)el AFA G AygE e A7 33 olr)

Response

Control Input

overshoot=0.0023

5:10 15

A 5

ISE=Integral of Square Error, IE =Input Error

a7 4 AAY PIDHO{7Ie] M52t Hof

figure 4. Overshoot & control input of neural networks
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figure 5. Overshoot & control input of PID controller
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figure 6. Convergence time comparison of Neural Network-based
PID controller & General PID controller
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table 1. Comparison table of Neural Network-based PID
controller & General PID controller
Ao 7] A7 7 PIDA] 9} 7] 71E A7)
Kp=7.38 Kp=8.52
FRd9 o534 Kd=0.7 Kd=0.78
Ki=173000 Ki=138300
A 0.0023 0.2856
sum 0.0442 0.0876
FE A 21 sec 32 sec
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