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Abstract - ® =EdMe #3 £H=29 2x Ao
Aol 9lojA, HA o]29 & WL AAYUYG.
gLz BEAS EYF D, o FHIEHF /&
RAAL Arls} vx] 24 & Ajse duAES Al
Agtk AAE Aolrle AA L2 YNFTHA &
X0z AEHAY

1.4 B

H R (Fuzzy)Ze 7Adel Aul(Zadeh) ol <&
FFE (1) o|F2, HA &L o Fopd HFHoz
A EHAUTH2)-(4). °lE F AFA HopilMe 9o
Y (Mamdani) 2 93 2 718 7ide] AAE
olF2 (5)(6), 98 A RN AFHoz ALy
ATHT7I8). HAA S & MFe, A9 Ao X
A3 APE HR &L ol &3y AEAAE TR
2 e A== odd 4 JdoH5)(61(11). WA 7]
29 AFAe] o]2o 2 A3y FE, A FYHA &
2 (Il1-defined) TEA2E £d€ A7t AR HH
Aojstz Jdoid ole HAAE AL A} FL
3 =AE7 H F 3

ojzigt  BHAAM  fFEl 23 Z(Glass Melting
Furnace)9] 2% A& ARA Y FL& 8§ Bopt

g F 9. 458 dFFe fHdq {2 ==
e Sz e AFY EFES 7] AT A
2% A7t BFAt}, AR BT &2 2% A
ol £3E 2 Ui 71T 32 B¢ES 139 &
AFE EFE 99lo] @ Mot ol Sz ¢ A
oz & 9g%g vXA "otk v, oEd SR W
B @A ofy A oldHA FEdtu Uvi(13). ot
ZA oEF L2 2% Aol oYk £AH L=
SAAY Bow dolglE 4ot

B =2dMe HXA 7Y} & Aoyl AEE ¥
it A=E S AAHQA L2 FHEL v
AP Ado|X|gk, 1 F FEAQY 49 FYe /&
Ao71E £#3) A4 4 9 AxE T2 HMYHA &
AL HaFr} & FHod(Well-defined) A3 F g
flre, 2l GAE 73 Qe 71E Ao o] HA
3% golsl, © Hold Al A 71U 5 s
webA, ol# g & o FGge M AY 2d&
ulgte 2 3 7]Z2] PI{Proportional Integral) A7}
& olg3ln FHAEL(11l-defined) F#ol U&=
AE7e] A AL o]l &3l= BIE A7E AT
2M4, A29 AL AP P P ANE
EEE A7l AA TV B2e&d Qi A 4FHe
2 HEHA

2. #a 832 (Glass Melting Furnace)

%8 gAze 42 BAA N AHF FoF FF
%9 3htoltt. & £¥EE ¢ ARE £8319 ®¥
E (Molten glass) 82 9E oL, o|& A8 F
qM QB & Y2 e TF ] g FF2
o AT A ¢ BFE AFAQL IFE XA |
. o] o, %2 &2 2% Aoje &5 A&FHe
A5 g ZAFd #3 B 25E A #X
e 28E A k.o gz BQEE 1 8
Aoz Qdtd ofz fAEA olal=Ex Ean Ut
(13). &, B& F79 a3 £88 Y & W5y
3299 o2 BEo] EAFoRH A F4 B
do Ay B oz ge] U

a¥ 12 A¥AHA f2 SR FEEA A
A U2 agelt}. %2 £2e 2A T 59
@ 22, &, A (Melter) & 213o]y (Refiner) & +
5o . HeE #& Hdeg o83 A4y, o9
2 FFo)E F& Hdozm xEd goz Jehyold
A}, 3agA ez deE e AZUAY FRo|a o]
e 9218 g9 Fxolr. #Ele 98 27A
dE e} 9ZdA FgHo A3t TE(Port)EolM B
A-CHE dasld 7Hdgezx, fe=z sEdstE
doNA Hrt. "M LI F BL 22E
(Throat)&tx £8j$+ E28 $3l9 Yoz £9
Eoi7tA "ot Aol e £3E /8 Eo 43
37 A3 ex2 A Z2FEAA "o}

da Z7E 28 1949 98 9 ofee] Age)
Bl (Regenerator) & £35td Tz WA 1274
Mgl o] Z+ Al B MY XEE XFstn Y
I o] TEJE 94 Y FFH &S A% sEEH
ARE d4A71% WY (Burner)Z7b F&Ho vt 3dF
A elolEloA Aret Adrt FEEHO 94VF dojyt
E ¢ gE o gAddolEHdMe 94 Jtxvt Wi
g4 g9 52 &9 d4 a2y wWEde ¢ A2
A By BAdE HEESS FHSA 1 o] A
A @aAvAIE Al elE Wie] ARFIA At di
221 A4 7)ol wake 208 F72 wHA . &,
P29 FAUHCEZE d& TV EEE FF¥le T
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¢, B8 FMe di 7tag HEshe 988 34 5
I, 208 Foe 2 9% uAl "ok wEA, gEy
= A& 7h29) EqAE A ddelEd A AEE
o] HA |rt.

3. o] ¢uelE

3.1. Sz A £M

L2 UlFe 4 JHE 3 sk, 48 A
9 2= AAEe] dH uidEl HAA Hx=H
HA &% MM (Crown thermocouple)y HE ul2e]
Fgol Axso] 9y Wie F7) 229 @A} ofiix]
& 23se 49%E€ stn, ¥"g 2% X (Bottom
thermocouple)= el wHiged] AX=o] &5 He
29 228 s dd. gad HFTHY Sz 2
Aoje] EAL ALYy 489 g A, &5H &
g B9 2%, = g 2% #AM9 e A £
Al Aee #ZE + Yo

o] ¥ FRY & ANEE 493 TE 5HL 2
Foh 27 LEE R Asdelt Ag 9% dlg &

%, %3 & mdel A, 22w 98 24 U Ay =
o Al oA 5E AR AT BeAUME 7t
259 od v e B S9L dehpact
olol g, vlg eEL WY SEeRee) WY A7
849 42 & yrel BT va, SERSROEE
o] 3084 A1z
oz 5o Eﬂom fope 1 Adste 54¢ e
g 44 54 9%

woteh, g7le) &%, #8 42
(Glass color), w38 E«] xH A Eﬂ s 24, 18n
4887 e Rotzre &Y B9 4 &, ZEPul)d o
3l o2 A2 FEFS BA %E}

2. Hoi7ie} MA|

2R SAAEL vE 259 FF 25T FAld
B3t $£F5L2 23 AoE AP & uig 2w
AY s B o, 1 o] AFPAEE dh A
2%e 2P} g W, WY v Lxs} gm, A
3 exst nEold ARE O FUY FF ol

2 =RolME 7129 PlAC7IS 94 Aozl 34
£ ZAFsten Axsgh 1&g &3 dolElE B9 ¥
A 2, FH 2xe AFAd A¥ 14 AT X4
(First Order Plus Dead Time, FOPDT) Ed¢] &4
< YEIATH15). &, A% 13 Alxdld) 4zl /\17J
Ado)l TFE FHAE JEAct old, AR
®, A A7HE 48 Az 4¥ 2d=2 Yehjo] ;‘i‘ﬂr
:LE']L]- vie 25 = X d Al7re]l 30Eo|A] 5A]7F o]ato

2 ABA F3, AFSF E=F 1AM 6AIZE AER o
780}2 oA 7iEe] *W Alzgo 2 mdyEr]e oy

+ Aoz wyArt.

a8d, AF &xE utdg 2%d vlEiA 7 A|zto)
w27 gie] Rz £Hxt &Ko HHY 2xE
ZAAFY 4T X WS fRETCE £olslA] @
ARelvt oA oHd AS HF 2k 4¥d
FOPDT 24 vlgloz 3t 7]&9 PIAo7I=2A 37
o2 Ao g £ UrH14)(15). HAA 77} ) Bo}
g FFHez HEHm YA T ol FE H|AMYo]A
v, 2 H99A] Fe(lll-defined) A&EE oz ¢

=]

.

Ao geojd "art JoH2)-(6]. & AYH A¥ Alx
o] iAE 7129 A3 Aorist ¥ Z&Holn A
371 % o]t

ad 2¢ AAE B3E Adrd Adxeld. HA &
#o] A~ (Fuzzy Rule Base)® #lE £%F 8 ol A
A 259 EH#g(Setpoint) S AHFE FRolm U
AR7te] Aol F(Rule)EM FHE HA Lxs
FOPDT 24& wlgon 3dla AA" PI Aojrld <3
A Aojg e Fxojrh

Buttom Fuzzy
Temperature Rule Base

Crown Temperature
Setpoint

A

Conventional PI
Controller

b

Fuel
Fig. 2. AAIE 238 Ao 7d.

HA 28 Al~#"(Fuzzy Inference System)o] ¥
& vl 2% (yy) 9} v 2x9] W3 (dy,) ol £HL
Ay 2% EFEHe WEF(dydoldh F Y 948 w
9} dype 47 579 dojAQl HEoR FIUHEUT F,
Positive Big(PM), Positive Medlum(PM) .
Zero(ZO), Negative Medium(NM), 2#]iL Negative
Big(NB)e2 U¥th #Hx 329 &84 Jdy.e T
9 dojAel F¥om E¥HAD. &, Positive Big(PM),
Positive  Medium(PM),  Positive  Small(PS),
Zero(ZO), Negative Small(NS), Negative
Medium(NM), Negative Big(NB)e & Udth AAH
B23he Aloj7] FYdAdA AdsiA ~ALH S FA.

glolE 1& fd2 AAZRY FHE HA & Hol
Bojt} ojEldt £ nigozm ZAIGE (Approx1mate
Reasoning)9 & W4 2 F8& 3 &9&
ABHA "o, HA] 2 dyeE B = RdMe 7 ‘3:1_
WtAel  ®&E  £4F  FE(Standard  production
inference) (2)-(4)0] AH&E%T. =F 9 HA
(Defuzzification) 2 FAISAH (Center of gravity)
o] AR rH2]-(4].

Table 1. #A] & Ho]

z

Ayp\vo NB NM 70 PM PB
NB PB PB PM PM PS
NM PB PM PM PS PS
Z0 PM Z0 0 Z0 NM
PM NS NS NM NM NB
PB NS NM NM NB NB

AAE PI A7l HERUS AA A2l g8o=
2e Zgdc 29 38 ANE 3 &A= Aojre A
A 2o},
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Fig. 3. B¥% #2 $3l= 2= A7l
4. g &N

AAE B Aozl A4 TV Baed §2 44
FA AR, 1¥ 4% 179 5 £% 23 L 3§
g we] A¥AQ vl 2o WIE HodFrl 19 4
oM utet £xol BHEL (oltt €% WEle x1°CH
Tola o] We] EF WA 0.43°th 19 55 AN
B34 Ao71g 157Y B¢ ALRES 4o wg 2x
Wgloltt, 13 3% nlAiA 2 BRYE Qo £x ¥
B} £0.5°CAECD o wWe EFE HAE 0.239)4
$% AL AYFHAES A3 viEA HH 2= “‘ﬂ?
e A6%E ZQon, BEEZHA7} 53%2 SoEUSL
& & gith
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5. @ &

PI Aj71+ HX xﬂ<>174 ]

al £z 2% Aol LuIEL A
Alggict, ¥E, AAHY /e SR Fdge] Bt
2, W EelAR), 11 & dRe] $ALE & A% A
71E HAEdld FEY ARy AFAN 4L Ve
o, wgA oY T FYE EEd dHMe H4¥ 2de

g o2 & PIAZ|E o) 43z, 7]et & BAHA &
E(lll~defined) H¥of walxe N& g2z Ao X
2L o] 23 HA Ao} WL AMREAT. AR A7)
T AA B3 BHA ol &Fo 1 TEAE dFSAY.
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