RPN 2 i N T

T T

pl)

OB

2001



o] = LA LAY o= fEHS

20019 12H H

IEEAPNE 2B SN 47

wagg el LA MR LEMT Gl
20014 124 H

ot
XA
Mo
XM

e S

Ell

il

F

D )

i

N
/

El




i

11

m

M

A

M. HA E% AO]7]9] TF-A] s

1. HA A ] 7]

3) Bl ¥ A s}

2. 7]

—

T

N

3. A&7

13

o

16

17

18
24

wm W
W W

Y

0
alg)

wH



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

LIST OF FIGURES

1 Equivalent CirCUitS Of dC SEIVO TNOLOT  srrerreerresrressemrreesemserseeneaiaeeens 4
2 BlOCk diagram Of dC servo motor drive .................................... 5
3 BlOCk diagram Of MRAFSC ................................................................ 6
4 System block diagram of fuzzy logic controller «seseeeeeeeese: 7
5 Membership function for the control rules - 8
6 Typical time and freqUENCY TESPONSE -« iwrrrrrssremmirimiireeens 12
’7 FOHOWing error an31YSiS diagram .................................................... 14
8 Configuration Of COHtrOl ObjeCt SyStem ........................................... 19
9 DC servo motor drive speed response (no load) «eeeeeeeeeeeeeeee 21
10 DC servo motor drive speed response due to the load
disturbance ............................................................................................. 22
11 Response of the MRAFSC for DC servo motor «eeeeeeeeeeeeeese: 23



LIST OF TABLES

Table 1 FUZZy 10giC ruleS ................................................................................

Table 2 FuZZy mOdel for tuning the FLC mleS .......................................

Table 3 Parameters Of DC SEIVO TNOLOT  rrerreereresrremesrmrermesenretsetieceeateanees



Adaptive Fuzzy Speed Controller Design
for DC Servo Motor

Seong-Bum Cho

DEPARTMENT OF ELECTRONIC AND ELECTRICAL ENGINEERING
GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Ho—Chan Kim

SUMMARY

This paper presents an adaptive fuzzy speed controller algorithm
for DC servo motor. A model reference adaptive fuzzy speed
controller (MRAFSC) 1is designed in order to overcome the
difficulties of extracting rules in the fuzzy logic controller (FLC)
and the defect of the adaptation performance in the model reference
adaptive control (MRAC). MRAFSC comprises inner feedback loop
consisting of the FLC and plant, and outer loop consisting of an

adaptation mechanism which i1s designed for tuning a control rule



of the FLC. A reference model is used to design the criteria of a
fuzzy controller which characterizes and quantizes control
performances required in the overall controll systems. Experimental
results show the good performance in the DC servo motor system

with the proposed adaptive fuzzy speed controller.
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Fig. 1 Equivalent circuits of dc servo motor
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Fig. 2 Block diagram of DC servo motor drive
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Table 1 Fuzzy logic rules

Ae

T x 7
NB| NM| NS | ZO PS | PM| PB
NB|NB [NB |NB |NB | NM | NS 70
NM|NB [NB |NM | NM | NS 70 PS
NS|NB | NM [NS NS 70 PS PM
e ZO | NM [ NM | NS 70 PS PM | PM
PS | NM | NS 70 PS PS PM | PB
PM | NS 70 PS PM | PM | PB PB
PB | ZO PS PM | PB PB PB PB

3) H] 3 A 3}

3 AEY F7 FG FEL A WE FHU 2% FFE
7F AAH UEYA HE d ol #ES HAo 22 A ZHE
Ygome AgHsl Sdsuz gAA e AR T MY 2e
Eas A7198) v 3= sfjofsttt, v A3t st WHol= 1)

=AW (center of gravity method), i) & <4

method), iii) *=°]*¥ (height method), iv) Ht} = 3

(center of sums

A (center of

largest area method), v) 3k ™ (max criterion method) 5°] $l

=d 2 =TolAMes HYAs dyer FATANS AP o8

Aoz Fdstd v 2o (WS, 1997).

/zz-zAll(xl) Tl t Azm(xm)

(8)
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e (kT) =y,,(kT) — y(kT)
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Table 2 Fuzzy model for tuning the FLC rules

de,,
NB| NM| NS| ZO| PS| PM| PB
NB| NB| NB| NB| NB| NM| NS | ZO
NM| NB| NB| NB| NM| NS | ZO | ZO
NS| NB| NM| ZO| ZO | ZO | ZO | PS
e,| 20| NB| NM| ZO| ZO| ZO| PM| PB
PS| NS| Zz0O| ZO| ZO| ZO | PM| PB
PM| ZO| ZO| PS| PM| PB| PB| PB
PBl ZO| PS| PM| PB| PB| PB| PB

7T x T
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