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ABSTRACT

This paper present an approach to fuzzy PID control of DC servo control system. This approach assumes
that available nominal controller parameter settings through some classical tuning technique (ITAE
table). By using an appropriate fuzzy matrix(which is 3-separate Look-up Table)?, we determine small
changes on these gain values during the system operation, and these lead to improved performance of the
transient and steady behavior of the motor speed control system. this is achieved at the expense of some
small extra computational effort, which can be very easily undertaken by a microprocessor.
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Fig 2-1. Block diagram of DC motor control system.
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Table 3.1. Discrete of error and change of error.

2% (%) 2 AU (%) ol H

Ex=+50 AE > +25 +6
+50>E=>+40 | +25>4E>+20 +5
+40>E>+30 | +20>4E>+15 +4
+30>E=>+4+20 | +15>4E>+10 +3
+20>E>+10 +10> 4E > +5 +2
+10>E>+0 +5>4E>+0 +1
+0>E> -0 +0>4E> -0 0
-0<E<-10 -0<4E< ~5 -1
- 10<E< -20 —5<4dE< —-10 -2
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Fig 4-1. Block diagram of control system.
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Fig 4-2. Time response for the unit step.
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Table 3.2. Simplicity of Proportional fuzzy control matrix.
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Table 3.3 Proportional matrix, Table 3.4 Integral matrix,
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Fig 5-1. Block diagram of proposed speed control sytem.

Table 4.1 Response result for Fig.

Hd e HFE | HALE @Al
35 131 [rpm] 489 [msec]
Tzafestas(1S) 142 [rpm] 738 [msec]
PID 185 [rpm] 816 [msec]
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Table 4.2 Response result for Fig. 4.7

A e FE | FANE =8AL
3S 127 [rpm] 495 [msec]
Tzafestas(1S) 136 [rpm] 743 [msec]
PID 184 [rpm] 819 [msec]
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Fig 5-2. Time response of fuzzy(3S,1S) and PID control system with 2500 [rpm].
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Fig 5-3. Time response of fuzzy(3S,1S) and PID control system with 2200, 2000, 1800 [rpm].
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Fig 5-4. Time response of fuzzy 3S control system according to change of gain rate.
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Fig 5-5. Comparision of 35 and Tzafestas with PD controller time response.
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Fig 5-6. Comparision of 3S and Tzafestas with PI controller time response.
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