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Design of Improved Neuro—Fuzzy Controller
for the Development of Fast Response and Stability of DC Servo Motor

(Young-Ho Kang : Lark-Kyo Kim)

Abstract - We designed a neuro-fuzzy controller to improve some problems that are happened when the DC servo
motor is controlled by a PID controller or a fuzzy logic controller. Our model proposed in this paper has the stable and
accurate responses, and shortened settling time. To prove the capability of the neuro-fuzzy controller designed in this
paper, the proposed controller is applied to the speed control of DC servo motor. The results showed that the proposed
controller did not produce the overshoot, which happens when PID controller is used, and also it did not produce the
steady state error when FLC is used. And also, it reduced the settling time about 10%. In addition, we could be aware
that our model was only about 60% of the value of current peak of PID controller.
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Fig. 1 The Speed Control System of DC Servo Motor Using
Neuro-Fuzzy Controller
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Table 1 Nonlinear discrete section

Level T Z PB [PM| PS | ZE | NS [NM|NB
7 1100 <x 1.00
6 75 <x< 100 (1.00{0.50
5 50 <x= 75 }0.50|0.75|0.36
4 30 x< 50 1.00{0.71
3 15 x= 30 0.60(0.86|0.40
2 5&xg 15 0.20]1.00{0.80
1 1&g 5 0.10(0.75{0.90]0.25
0 -1=x=<s 1 0.50|1.00]0.50
-1 -5=x { -1 0.25]0.90/0.75}0.10
2 | -15gx < -5 0.80(1.00(0.20
-3 | -30=x < -15 0.40/0.86(0.60
-4 | -80=x < -30 0.71(1.00
-5 | 5=x < -50 0.36{0.75/0.50
-6 |-100=x < -75 0.50/1.00
-7 x <-100 1.00
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Fig. 6 Experimental results without load.

Reference --—-PiD -------Fuzzy Neuro—Fuzzy]

3200
3000 r
2800 r
2600
2400 |
2200

2000
0.54

Speed{rpm]

1.62 2.16
Time[sec]

Neuro-Fuzzy|

Reference ~---PiD ------- Fuzzy

a7 st AgEZane] MMz
Fig. 7 Detailed graph of experimental results without load.
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Table 3 Numerical Results of Experiments without Load.
PID Fuzzy Neuro-F
uzzy
9% QOvershoot (%) 43 0 0
Settling Time (sec) 0.22 0.28 0.19
Steady State Error (%) 0.72 2.61 0.83
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Table 4 Numerical Results of Experiments with Load.
N —
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Fuzzy
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Settling Time (sec) 0.28 0.31 0.25
Steady State Error (%)| 0.71 2.86 0.84
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