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Abstract

In this paper , the author proposed FLVSC (Fuzzy
Logic Variable Structure Controller), of which control
rules are extracted from the concepts of VSC(Variable
Structure Control). FLC (Fuzzy Logic Controller)
based on linguistic rules has the advantages of not
needing of some exact mathematical model for plant to
be controlled. The proposed method has the
characteristics which are viewed in conventional VSC,
e.g. insensitivity to a class of disturbances, parameter
variations and unceriainties in sliding mode. In
addition, the method has the properties of FLC -
noise  rejection  capability etc. The computer
simulations have been carried out for a DC servo
motor 1o show the usefulness of the proposed method
and the effects of disturbances and parameter
variations are considered.

LAqE

FLC( Fuzzy Logic Controller )&= 1965d Zadeho} 2]
3 Hoad Nz FY oY Fa gRFolEN Sy »
4ol E7bs uxAY £ u]dY 3 AHd % 7e}
o ERAME EUY 4 vds FHAE 49 2 A
252 k-2 (ill-defined) AF Holof Ao T Q5 q
2tk

FLC9 7|&#7AYd-2 Zadehol 2j3] Aets =]t Ao §
£2] 2229 AlE: 19749 Mamdanio] o]2} o]FAMon
3 A3 A AN Aojrgel x4l oL A¥e
2 go] AAo 2 43H u} Qlrh FLCY 4% EE 3
£€ Aol AA HLHAN iAo oY &
5& A8 AAYPIL gon ALY BE A2 Yo
&3t A= AFelrh[1-3]

1976 d MacVicar—Whelano] #J¢1g} #o]132 =24
2 Eof AW HEX 9} {YX Hajle : error)e} M}
2] W3}(ce : change in error)o] 2slo] #ojclalel 2
< ZA3= meta-rules} 2AF Far Arh[4] 2 of
FLCe 712442 AL x| Ao #uy 4
A A Zol7] e HoFA(4y) E: HIARAE
2] x9lo] a7EE 24 AoAole] F Lo} =Y Pl
ol7let AR B & 27 i 448 g Tist: A
T AR(AA) AN AN g Z3tsicl

2 4729 a2 FLCY HilojHME AN dAYY
o gl MY 55 EAAL X elstd MRA
F Aojof Az og AZY $ AE Mo|FHZ Mtsin
o] Mol & o] & FLC #8748 Yol glct

H LY FLCo =™ Ut AMolFA e 23 MR
ole} BAsle] FHG U Qe pHPFEAI(VSC :
Variable Structure Control) 7 delA] &3l on o8
Eqlste] MW Aolrle AT &9 Huxae 39
Hiatle)el 2 F¥(ce)o® HAHH 23 FPoNA o] A
33 (VSCe 7§ switching line) =7]7t22] Aojit3
& A =9 4 Ucke FoU A S Ao 2

382

o] Mojrlx= 49 feloldREoly nietnE Wi}, mdo
SHYY U seol d FAsirh AUz Aol Ao &
‘32t A2 FLCY 7414 (robustness)§ =3}A[7 A3}
8& 2Yul FAg HoyA e} HolA P uly oy
otz JhEFZE AolAL] &84 Y FYNSe BMg
A 23 glcka & 4= alch #2of FLC ¢ 7Ad3} VSC
Y Adg SUY A7 wol HEHI glor}56] & o
oA Aetsia}l 3= FLVSC (Fuzzy Logic Variable
Structure Controller)t= A 244 of 4] T THo] ©Wg
USL 2] 71&2) FLCAHA N 275= 7|28 A% E Ry
oA 23] dAZ FHestrz mdale] BrlssiAY e
S4Pd A7t Adste] AN VSCe A go bt
71el AF Holdx ARHO T AgY 4 9ot

2. Ha Aeo7) g spEFx Ao]7)

Qe FLC 4AAFL thez 2 UAz 748
t}[7,8]

dolA Aol M U Y

¥ 2] 2} (fuzzification)

¥ 2] implication 2} $Z(inference)
H| ¥ 2] 3} (defuzzification)

|

Y JPFE Ao7)9) dAREL vk Zoh[9]

- 2% <d(phase plane)olr dAA7} Wt Aol
& Yehde A4 3yA(E)e) 4 A

- A% 4¥9d HAS MYY AqAAB) ¢y
3, 3 293P dg gl gelold £5& o A
e HF el ol2Ast:= Mol AR

X, X8 e 22AA oiste AYPeAL F owge

qay

s(x) = cixi + Xz (2.1)

0% FoAHY Al e = xy2 T FE & = 7} sx).x2)
= 0 & gl 4o 2gsty] A= 4 (2.2)9 243
Aol ol X ofo}yict.

={ u’ > u, if s{x) >0

u < ueq if s(x) <0 (2.2)

A (2.2)od4 ut s = 0§ NHA{EK FYPH 57 Aol
e} 3ojc}.



3. AYY Ao F=
3.1 Aol

E8clM Hosh= FLCY Mol HT Aojo]&
$8Eoh 53] MuAcjgor FHZ U3 = PRz
Aol Yol RFstdoen mepq FLC7 AUE 71824
A 54, A4F 81 Bl B AY AEE &= v
AYde2z ANHA Aejs o3 AT dsto] o]
718 4AY 5 A& 549 2 AY 9 vielnly Az o
g 70“:1:8;4 7HFE Mol7le] 484%52 53& A 7t

< orh

Aol ¥ PDAo7]8] Aojld el Ao,
RP (representation point) 7} switching lineojAle] 432
Z2lel nlgiicl= A2 Y E Fuzzy Aoi3g& F2%
KAWAJI[10]8] wig 7Pz 548 47 ¢35to 7t
Wz el switching line 2} switching ¢l 9] RA=HE
&Yt

Z, AT 299 WA e ) W Hajo] HIH( e )of 2Y
S7t 48& tha A Pol Bste AL FA b4
203 5oz ANy

Ueq = fle,ce) — ueq = f( 0., D)

A7), O., 2 D = 2% 1. odx9} Yol 44T0fM A
A9 switching linez} RPE 2a3pd, 6.= ¥A| RP
#1442t - switching line ¢ 42k 6@, = 6. - 4,),
Dt o=y WA RP7R|Y Az, D=ve'+ce’ 2
ReojHr}.

Bc
B

Bl N RPex. éx |

6r

ag 1 AREdgele] fdda 9 Az

Fig. 1. Phase error and distance in phase plane
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3 3. g]x|Ajolof A-&¥ Fuzzy look-up table
Table 3. Fuzzy look-up table for proposed FLVSC

Pl o 1 R 5 [] 7 8 |8 w1 |z
F 400 |4.7¢ |6.00 |7.96 |8.00 |-8.37 | 9.3 |-10.80 [-11.27 |-11.34 |-11.38 [-10.83 [-12.00
5 |-4.00 |4.55 |-6.00 |7.45 [8.00 |-8.28 |-9.00 [-9.72 |-10.00 |-10.28 |-11,00 |-11.72 [-12.00
7 ]3.38 |4.07 |5.05 16.00 |-7.3 |7.77 8,00 | 8,23 | -8.62| -8.11 [-10.00 |-10.89 |-11.38
73 | 2.00 | 2.55 |4.00 |5.45 |-6.00 |6.28 |-7.00 |-7.72 | -8.00 | -8.28 | 9.00 -9.72 |-10.00
2 1073 1.7 | 323 |[4.20 [4.73 |5.40 |6.62 |-7.63 | -8.00] -8.37 | -5.62| -8.66] -6.73
1 [0.00 |-0.55 |-2.00 | 3.5 |-4.00 |4.5 |-8,00 |7.45 | 6.00] -8.00 -5.00 | -8.00 | -6.00
9 ]0.00 [0.00 |0.00 | 0,00 |0.00 |0,00 |0.00 |0.00 | 0.00] 0.00] 0.00] 0.00] 0.00
L |0.00 |0.55 200 |3.45 [4.00 |4.55 | 6.00 |7.45 | 8.00| .00 8.00] 8.00[ 8.00
2. [0.73 |1.77 | 3.3 |4.20 |4.73 | 540 |6.62 [7.63 | 8.00| 8.37] 8.62| 86| 8.73
3 [2.00 |2.55 | 4.00 | 545 |6.00 [6.28 |7.00 | 7.72 | B.00| 8.28| 9.00] 9.72| 10,00
4 3.3 [4,07 |5.06 [6.00 | 738 |7.77 |8.00 |82 | 8.62] 9.11] 10.00 10,89 i1.38
5 [4.00 [4.55 |6.00 [7.45 |8.00 B2 [9.00 |8.72 | 10.00]10.28] 11.00[1.72] 12,00
5 1400 [4.74 |6.00 | 7.26 | 8.00 | 8,37 | 9.3 [10.60 | 11.27 ] 11.34| 11.36 | 1,63 | 12.00]
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with disturbance.
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