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TOM TAT

Trong nhimg ndm qua, vxec nghlen cinu ung dung dai so gia fr trong, lmh vuc didu khién da
¢ nhimg 1hanh cdng ding ké. B diéu khién sir dung dai 56 gia tr phat tridn tir logic md ¢6 thé
{mg dung t6t cho che 46i trong cong nghiép. Tuy ohién thujt todn thidt ké  b) diéu khién bing
logic md va dai sb gia nr o do phire tap, théi gian tinh toén km hon bd didu khién PID s& gay
kb6 khin trong qua trinh thiét ké cho céc déi tugng yéu chu cao vé df tic dong nhanh,

Bai bdo trinh bay y tudng va thudt todn thiét ké b6 didu khlen bing dai sb gia hr voi vwc
ting thém diu vao nhim b sung lrong thdng tin vé sy lhay dbi trong hé théog cling nhu nhiéu
téc ddng, tir 46 giup ngudi thiét ké gian luge duge s gia tri ngdn nglr va tip ludt dléu khlen
giam thiéu khdi heong tinh todn din dén giam thoi gian tinh toan cho vi xir li (b6 didu khién)
dugc lya chon thuc té.

Tir khéa: b didu khién sir dung dai sb gia tr, bo diéu khién mo, giam thai gian tinh ton.
1. PAT VAN DE

Cac bd didu khién thong minh ngay cang dwgc img dyng nhiéu vao céc hé thong thue 1
trong coug nghiép. K.hl su dung céc cong cy tinh toan mém nhu logic md va dai s6 gia tr trong
dleu khlen ¢6 wu diém: c6 thé dlcu khién dugc cac déi tugng ma thong tin khdng ddy du va néu
thiét ké t5t thi ban than céc bd didu khién ndy 12 cic b diéu khién thong minh nén kha phi hgp
véi cic déi tuong phi tuyén.

Tuy nhién cac bd didu khién trén cling én tai mét sb nhugc didm:

(l) D6 phirc tap cuia thujt todn Idm, thdi gian tinh todn 1én hon so v6i by diéu khién PID v
dan déo khong thé diéu khién dugc céc dbi tugng yéu chu cao vé b tac dong nhanh. Vi vy, van
aé glam thoi gian tinh toan va don gian héa trong I4p trinh vi xtr If (bd diéu khién) luén duge cac
nha thiét ké quan tam nghién ciru.
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(2) Véi y tuomg la: néu 1ay day du c4e trang thai trong khong gian pha cva sai l¢ch dua téi
déu vao bd diéu khién (n.hu bé diéu khién PID) thi s& cd thé giam duqc hé ludt va glam 49 phirc
tap tinh toAn cia b diéu khién. Tl y tudng d6, céc tic gia da thiét ké bd didu khién mor véi 3
diu véo la sai léch, dao ham cia sai léch va tich phén cla sal lgch va da dat duqc nhimg thanh
cong nhét dinh. Két qua thu dugc 1a da giam dugc tuong dbi n.hleu so fuat, diéu khién cho qua
trinh thiét ké bd diu khién. Vi dy nhu giam duqc tir 75 luat diéu khién xuédng con 27 ludt diéu
khién trong [1]. Tuy nhién, viéc 1am nay vin 1dn tai cac han ché:

Viée ndi suy dé tinh todn gia m dAu ra bd didu khién la rit khé khan vi phai ngi suy
trong khong gian 4 chiéu vai nhiéu phép tinh v cong thirc phuc tap.

S8 lugng Tuat didu khién con khé nhiéu, vi vay |ap trinh khi thiét ké bd diéu khién van
con kha phirc tap.
Theo llép c4n dai so gia i, ta ¢6 thé két nhap (¢ trong s6) cac gid trj dinh luong ngir nghia
cuia céc bin vao (4nh xa: R’—)R) dé xéac dmh duge méi quan hé vao - ra trong khong gian 2
chiéu va cé thé gian luge sé lugng luat didu khién kha nhiéu so v6i dleu khién mg. Trén co s&
phén tich trén, bai bao nghién ciu phua‘ng phap thiét ké b didu khién md véi 3 diu vio, tir d6
4p dung véi ho diéu khién sﬁ dung dai s6 gia tir va so sanh dénh gid Két qua dat duge bang mé
phong trén d6i tuong phi myen cu thé.

B6 sung dau vio thir ba déng thai glan lugc s& Jufit diéu khlen G ddy 12 mot bai toan méi
véi i lhuyct dai | s6 gia tir. Viée bd sung nay nhim cung cap thém théng tin d4u vio cho
bd dleu khién déng thai khong duogc 1am tang tinh phi tuyén va phic tap héa qua tnnh
thiét ké. V6i muc tiéu diéu khién hé (hong bam theo tin hiéu véo, bai bao di chon ddu
v&o thir 3 1a tich phén cua sai léch nhim khir sai léch ('nh. dam bao d6 chinh xéc cho hé
théng,

Viéc ting thém diu vao thir ba s& bd sung lugng théng tin vé sy thay a6 trong hé théng
ciing nhu nhleu tac dong, tr 46 gmp ngudi thiét ké glan Iuoc dugc sb gid trj ngdn ngir va
tap luat diéu khleu gidm thidu khéi lugng tfnh toan din dén giam thai gian tinh ton cho
vi xir 1i (bd didu khién) duoc lya chon thyuc té.

2. THIET KE BQ DPIEU KHIEN SU DUNG DAI SO GIA TU VOI 3 PAU VAO

Nhém tac gia nen hanh nghién ciru va so sanh phuong phap thiét ké bg didu k_hnen sir dung
3 diu vao béng dai sb gia o va loglc md voi clng mét thuat toan lhlel Kké. Cac két qua diéu
khién va hiéu qua thye hién duoc the hién qua bai todn didu khién mot déi tugng phi tuyén trong
thye té.

2.1. Phwrong phép thiét ké bj diéu khién sir dung dai s6 gia tir
2.1.1. Gidi thi¢u t6m (Gt dai 56 gia ti

Dai s6 gia tir (Hedge Algebra - HA) 14 sir phat trién dya trén tu duy logic v& ngén ngir [3],
[4). Véi quan hé vio-ra lheo logic m& phai xdc dinh cac ham lién thue mot cach réi rac thi véi
HA c6é mdt cau tric aal 56 dudi dang quan hé ham, cho phép hinh thanh mét tap gia tri ngén ngﬁ

1én vé han sao cho chu tric thu duge md phong 16t nglr nghia cua ngon ngir giup cho cac qui
trinh suy luan cia con ngudi.
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Ch!ng han, khi xét mot tdp gid tri ngdn ngir 1a mién cua bién ngdn ngir cua bién chan li
TEMPERATURE gbm céc tir sau:

T = dom(TEMPERATURE) = {Large, Small, very Large, very Small, more Large, more
Small, approximately Large, approximately Small, little Large, little Small, less Large, less
Small, very more Large, very more Small, very possible Large, very possible Small, ...}.

Khi d6 mién ngén ngit T = dom(TEMPERATU'R_E) 6 thé biéu thi nhu la mgt ciu tric dai
s6 AT = (T, G, H, <), trong d6: T la tap nén cia AT; G 1a tAp cac tir nguyén thity (tdp céc phan
r sinh: Large, Small); H 12 lap chc toan tr mot ngdi, goi la cac gia tr (cc trang tir nhan); < la
biéu thj quan hé thir tyr trén cac tir (c4c khai niém md), né duge “‘cam sinh™ tr ngit nghia ty
nhién <cua céc tir>. Vi du: dua trén ngir nghia, cdc quan hé thi ty sau la ding: SmallSLarge,
more Large<very Large, very Small < more Small, possible Small < Large, Small < possible
Small, ...

2.1.2. B diéu khién sv dung HA

B diéu khién HAC (Hedge Algebra based Controller) gdm 3 khéi nhu Hinh 1.

x || Normalization | * R‘ﬁ‘lj:nB‘;S:d& “ | Denormalization | ¥
—> & SQMs —> HA-IRMd n

[U) m

HA Controtler

Hinh 1. So db bj diéu khién HAC

Trong d6: x gié trj dit dhu vao; x, gid tri nglk nghia dhu vio; u gid tri diéu khién va v, gia tri
ngit ngha diu khién. B HAC gdm céc khéi sau:
Khéi I - Ngir nghia hoa (Normalization & SQMs): bién ddi tuyén tinh x sang x,.
Khéi 11 - Suy luan ngir nghia va hé luat ngix nghia (Quantified Rule Base & HA-IRMd):
thue hxen phép ndi suy ngit nghia tir x, sang u; trén co s¢ anh xa ngir nghia dinh lugng
va didu kién hé luét.
Khéi 11T - Chuan ho d4u ra (Denormalization): bién déi tuyén tinh u, sang u.

2.2. B) diéu khién sir dung dai 56 giata 3 diu vio - NEW_HAC

Téc gi4 trong [1] d4 thiét ké bd didu khién m& v&i 3 dlu vao 14 sai lch, dao ham sai léch,
tich phén cua sai l¢ch va da dat dugc nhimg thanh cong nbét dinh véi két qua la da giam dugc tr
75 Juét diéu k}uen xuong con 27 lugt diéu khién. Tuy nhién, viéc ndi suy dé tinh toan gid tri diu
ra bo didu khién 14 rat khé khan vi phal ndi suy trong khong gian 4 chiéu véi nhiéu phép tinh va
céng thuc perc tap. Viéc gjam xuong con 27 [uét digu khién 3 tdt hon nhiéu so voi hé luat ban
dau nhung so luqng lujt diéu khién nhu viy van con khé nhiéu va kha phirc tap khi lap trinh
thiét ké b diéu khién.

K¢ thira bai todn trén cua didu khién mé theo tiép can HA, ta c6 thé két nhéap (c6 trong s6)
cac gia trj dinh luong ngir nghia cua cac bién vao (anh xa: R*—R) dé x4c dinh dugc mbi quan hé
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vio - ra rong khong gian 2 chiéu nén cd thé tiép tuc gidn luge thém dugce kba nhidu 6 lugng
udt didu khién.

Két qua nghién ciru ciia (1)
Da thiét ké bd didu khién m& gom 3 du vao: dlu vao sai léch e(l), ki higu E véi § bién
ngon ngit; dau vao dao ham sai léch de(r), ki biéu DE véi 5 bién ngdn ngix va diu vao
tich phan sai léch ie(r) ki hiéu IE véi 3 bien ngdn ngit.
i gian luoc fir 75 tap luat didu kinén con 27 tp Tujt didu khién cho bd diéu khién mo
nhd thuc nghiém véi y kién chuyén gia.

Thuit todn thiét ké bp didu khién sir dung HA 3 dAu vio - NEW_HAC

Buoc I:
Chon bg tham s6 véi 3 dhu vao gom dhu vao sai Igch e(t), ki hiéu E v6i 5 bién ngdn ngi;
dhu vao dao ham sai lach de(t), ki éu DE véi 5 bién ngdn ngit va diu vao tich phan sai
Iech ie(t) ki hiéu [E vai 3 bién ngon ngir. Piu ra 12 dién ap mot chiu ki higu U vé&i §
bién ngon ngir.
Tinh toan céc gi4 trj dinh lugng ngir nghia cho E, DE, IE, U.

Biedre 2: Cai tién hé luat
Thanh 13p bang SAM tir 27 ludt diéu khién [1] véi cac gid tr dinh luong ngit nghia da
tinh cho E, DE, IE va U.
Pé tranh mét maét thong tin so véi viée s dung phép két nhép “min”, sit dung phép két
nhép c6 trong s6 cac gia trj dau vao voi:

Input NEW_HAC = w,*E+w,*DE+ w;*IE
theo Output_ NEW_HAC =U

Liic ndy, diu vao Input_ NEW _HAC 2dm 27 gia tri dinh luong ngi nghta v dhu ra by
diéu khién Output_ NEW. _HAC gdm 5 gid trj dinh hrong ngir nghia. Két nhip 27 diém
dinh lwgng ngir nghia ndy bing phép ldy trung binh cac diém c6 cling gia tri ahu ra
(Output_ NEW_HAC). Tip luat didu khién s& giam xudng chi con 5 luat diéu khlen
Qua khao sat lhav ring véi phép két ohdp nay lugng thong tin bj mat mat 13 it nhét,
khéng lam ting d$ phuc tap cia dudng cong ngir nghta ma lai cho két quéa chinh x4c
nhat.
Dé dam béo hé zhong vin trong mién xac dinh, 14 lhém 2 luét tal hai dau mién véi gla
tri 140 va 1. Vay bd NEW_HAC cii tién dugc thiet ké gdm 3 dAu vao va 7 tap lujt diéu
khién,

Budc 3
X8y dung duong cong ngir nghia.
Giai dinh lugng ngir nghia tim gia trj thye.

3. UNG DUNG B NEW_HAC CHO HE THONG PHI TUYEN BALL AND BEAM

3.1 M6 t4 hé théng
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Quiput Gear

Hinh 2. Mé 14 hé théng Ball and Beam (2].

H¢ thong Ball and Beam duoc s dung rong rai, dugc md ta trong Hinh 2, nhiém vu cua
diéu khlen la giir cho Ball & vj trf mong mubn. Vj tri ctia Ball duge do bdi cam bu:n Ball 1an doc
trén chiéu dai cia Beam, Beam dugc lmyén dong qua truc dong co dién nén c6 thé nghiéng xung
quanh trong tam thng qua tin biéu diéu khién déng co. Céog viée diéu khido 1a dleu chioh mét
cach ty dong vi tri cua Ball trén Beam bzng viéc thay d6i goc cua Beam vi Ball gia tc ty 1& voi
46 nghleng cia Beam. Day la nhiém vy dléu khién khé khén boi vi Ball khong dimg yén trén
mot vj tri cé dinh trén Beam, Trong thuc té, Ball and Beam ¢ céc thanh phén dQng bai dong co,
c4c nhidu 13m anb huong dén céch diéu khién. Xay dyng duge md hinh phi tuyén cho hé Ball
and Beam tr cAc cong thirc (1), (2), (3).

i:%gsinaf )
a=L¢ @
L
nk,K,
6(s) RJ
vis) B, KK’ @
i s(s+—L+—"-%)
Jeo R‘,Jq

3.2. Thiét ké by NEW_HAC 3 diu vio

Buoc I:
Chon bé tham sé tinh toan:
= {Negative (N), Positive (P};
H = { Little (L)}; H' =(Very (V)};
Nhian ngon ngix trong HA cho cac bién d4u vao, ra ahur sau:
Bién ngdn ngir E, DE, U:
Very Negative (VN).
Little Negative (LN).
Little Positive (LP).
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Very Positive (VP).
Bién ngon ngir dhu vao thir ba IE:
Negative (N).
Positive (P).
Theo [1], ta c6 27 lut diéu khién twong duong cho cac nhan ngon ngik HA nhu Bang 1.

Bing 1 27 Yuit diéu khién.

E=W
DE=W U=LP
IE=P
E-w DE
DE=W U=LN
[E=N
IE=W U |VN|LN| W LP[VP
VN |VN[VN|VNILN|W
LN |VN|VN|LN[W]|LP
E W |VN|LN[W [LP|VP
LP |LN|W|[LP|VP|VP
VP | W |LP|VP|VP|VP
Tinh toan cac gié trj dinh lugng ngir nghia cho E, DE, IE va U

Buoc 2

Thanh I4p bang SAM tir bang 1 véi cdc gia tri dinh lugng ngit nghia da tinh cho E, DE,
[E va U dugc Bang 2.

Bang 2. Bang SAM gdm 27 lujt.

IE = 0,675
E=0,5 |U=0,625 DE
DE=0,5

IE = 0,325
E=0,5 |U=0,375
DE=0,5
[E=0,5 U ]0,1513]0,3988| 0,5 | 0,6012{ 0,848
0,1513 0,125 0,125) 0,125/ 0,37 0,5
0,3988) 0,125 0,125/ 0,375 0,5 0,625
E 0,5 0,125 037§ 0,5 0,625 0,875
0,6012 0,378 0,5 0,625 0,875 0,879
0,8488) 0,5 0,625/ 0,875 0,875 0,875
Lua chon cic trong sb két nhap theo kinh nghiém, sir dung phép két nhap c6 trong sb két

nhap cic ddu vao Input_NEW_HAC=w,*E+w,*DE+ w;*E theo U ta co bang SAM2
nhu Bang 3.




N/c phuong phép thiét ké bo didu khién sty dung ba déu vao béing logic mo va dai sb gia tir

Bang 3. Bang SAM?2 gdm 27 luit.

Rule|  MPH | OuRu o 588 0.625
NEW_HAC |NEW_HAC
1| 0225735 0,12515| 06299 0,875
2 | 0328065 0,125 16| 0,400735] 0,375
3 0,35565 0,125 17| 0,503065 0,5
4 | 0383239 0379 18| 0,53069 0,629
5 0,48561 0,519 0,558233 0,879
6 | 0339439 0,12520| 0,66061 0,873
7 | 0441769 0,12521 0514485 0,5
8 0,46935] 037922 0,616819 0,625
9 | 0496939 0523 0,6444 0,879
10| 059931 0,62524| 0,671983] 0,875
1| 0370085 0,12925| 0,7743¢ 0,879
12| 0472415 037926| 0,50875] 0,625
13 0.4 0,527| 049125 0,375

Sir dung phép tinh trung binh cho cic gia tri dinh lugog ngi nghia cia bién vio trong
bang 3 trén tuong mg bién ra theo cong thirc:

(3 Input _NEW _HAC,)/ n

véi n l1a sé ludt c6 cong ddu ra Output_NEW_HAC (U). Lic nay con 5 gia in dioh lugng
Input_ NEW_HAC umng img v&i 5 gid trj dinh lugng Output NEW_HAC (U). B sung thém 2
phén tir trong HA mang y nghia “tuyét i voi gid trj 12 0 va | ta dugc bing SAM3 nhu Bang 4

gom 7 luét.

Bang 4. Bang SAM3 gom 7 tujt

Rule Input_ NEW_HAC | Output_ NEW_HAC
28 0 0
1,2,3,6,7,11 0,343455833 0,125
4,8,12,16,27 0,443397 0,375
5,9,13,17,21 0,5| 0,5
10,14,18,22,26 0,556622 0,625
15,19,20,23,24,25 0,65659166 0,875
29 | |
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Bude 3
Pudng cong ngir nghia dinh lugng biéu dién méi quan hé vao - ra thé hién trén Hinh 3.

12
1 /'

0.8 /

0.6

/ ——Senes1

04 /

0.2

Hinh 3. Puémg cong ngir nghia dinh hrong bidu dién méi quan hé vio — ra,
3.3. Két qui mé phéng
3.3.1. So sanh két qua véi b diéu khién HAC 2 déu vao

Thiét ké bp HAC 2 ddu vao gi':m sai [éch va dao ham sai léch.

M6 phong trén Matlab - Simulink b HAC 2 dAu vao va 3 diu vao véi so dd md phong
nhu Hinh 4 va két qua nhu Hinh 5.

Leve2MATLAB
SFunchont stem)
Band-Limded
VWide Noised

Hinh 4. M phéng hé véi 2 by HAC.
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HAC 2 NPUT - NEW HAC

NEWHAC ||
< HAC2WNPUT

Hinh S. Dap tmg h¢ thong vt 2 by HAC.

Nhén xét

Véi hé lhong phi myén Ball and Beam 12 mét hé thong chiju nhiéu 4nh hudng cua nhiéu,
da thiét ké 2 b6 diéu khién HAC 2 dau vao va 3 diu vao. Két mo phong nhan thiy c4 hai
b6 diéu khién dap img nhanh, thai gian qud 46 nhé va chiu duge sur tic dong cua nhidu.
Két qua moé phong cho thay bo diéu khién HAC véi 3 ddu vao dép vmg nhanh va vin
dim bao chét lugng, diéu ndy ching to tinh dung dén cla phucrng phap thiét ké bing
viée bd sung thém théng tin cho hé théng khi c6 thém dau vao va tinh chinh x4c cua
phép két nhap.

3.3.2. So sdnh két qua véi bj diéu khién FLC 3 dau vio

Theo két qua cia tai liéu [1] chi giam duogc tir 75 luat tiéu khién xuoug con 27 tap luat
didu khién mo. Mubn gian luge thém so luat diéu khién cia bd didu khién md tir 27 fuat
nay thi lai phai qua thuc nghiém nhidu 1dn véi y kién chuyén gia.

Von phuong phap thiét ké by NEW_HAC 3 dau vio da gidm xuang con 7 lugt ditu
khién tir 27 tdp Iual md. Véi y nnmg mong muon nep tuc gidn lu(yc 6 luat déu khién
cho b diéu khién mé tr 27 fudt didu khién xuong con 7 luat didu khién véi cung thuat
t04n thiét ké tuong duong (b6 NEW_HAC 3 diu vao) dé kiém tra tinh dng din cua
thuat toan. Tir 7 tép lujt cia bd diéu khién NEW HAC 3 du vio, dm chiéu so sanh anh
xa duge 7 lujt mé wong dwong tir 27 tap lujt diéu khién mé. Thiét ké bo diéu khién md
3 dau vao vai 7 tap luat diéu khién tuomg duong 7 Juét cia by HAC 3 dhu vao:

If E=LN and DE = VN and [E = W then U = VN (Rule 6)
If E=LN and DE = W and 1E = W then U = LN (Rule 8)
IfE=LPand DE = LN and IE = W then U = W (Rule 17)
IfE=LPand DE = W and IE = W then U = LP (Rule 18)
IfE=LP and DE = VP and IE = W then U = VP (Rule 20)
IfE=W and DE = W and IE = P then U = LP (Rule 26)

405



Nguyén Hiu Cong, Ngb Kién Trung, Nguyén Tién Duy

IfE=W and DE = W and [E =N then U = LN (Rule 27)

M6 phéng bo FLC va NEW_HAC 3 du vao véi cing thuat 1dn thiét ké va hé luat diéu
khién c6 so d6 md phong nhu hinh 6 va két qua nhwr Hinh 7.

Fuzzy Logx

Con oo Subsysiens

Band-Limtea
inlegrater A

Level2 IATLAS
Demvaive Saluratond o0

Lo
Vinfe Norse2

Hinh 6. Mé phéng h¢ théng véi by FLC va NEW_HAC.

NACJ mur FLC 3 ieuT

e

|
. o : e
By
15‘ ' -- . .
Ve . )
: " ! "
20 ST RO ]
| o L | ] | il
8- e L T L DA ST L S R 'Y
10} -a ' - )
' W \ 0
5 V- Pt '
f i g ' ,
ob TR -
5. 4 — . — .
1 2 Kl q 5 6 T 8 9

Hinh 7. Két qui vé1 bd FLC v NEW_HAC.
Nhin xét
Két qua mé phong cho théy, néu cing giam xuong 27 tap luat thi chét lugng bd FLC va
b6 NEW_HAC la nhu nhau. Tuy nhién, néu giam xudng con 7 tap ludt thi bd

NEW_HAC van dim bao chét lugng trong khi b6 FLC voi 7 tép ludt (anh xa tr 7 tap
luat didu khién caa NEW ' HAC) khéng thé diéu khién dugc.

Phuong phép sir dung HA v6i viéc tang déu vao va giam sb lrong luat la huéng dang
din, cho ta két qua 16t trong khi ciing véi cling mot thuat toan thiét ké thi b diéu khién
mé& khéng thue hién duge.



4. KET LUAN

PET LUANIi thquAN|éu khlén md khong thyc hign dug vio va giam sb luemg luat la
huéng dung din, cho ta két qua (ol trong khi ciling voi cung mét 1huatV|hquAN|éu khién m&
khéng thue hién duo vao va giam sb lugng ludtpha cia sai léch, dig gian pha chién m&s kh ding
dan pha chién m& khéng thyc hién dug vio va gidm sé ]u(mg ludtpha ciia sa1 lgch, d cho ta két
qua tbt trong khi cing voi cung mot thu Vig dn pha chién mé khong thye hién dug vao va giam
s0 lugng lujtpha cua sa:g hé thong cing nhu nhidu tac dong, tir d6 giap nguoi thiét ké gian lugc
duoc hé luat diéu khién, giam thiéu khoi lugng tinh toan dan dén giam thoi gian tinh toan cho vi
xtr li (b6 diéu khién) dugc lya chon thuc té.

Phuong phdp sém d mdHA vuong phétang d phaao va ging d phaao va d m& khong thuc
hién dug vao va giam sb luong ludtpha cua vng d phdio vdd mo dig d phad. Kdig d phado va d
m& khdng thue hién duo vao va giam sb lugng ludtpha ciia saig hé théng ciing nhu nhiéu tic
déneg, tir d6 gitip ngudi thiét ké gid ké moi trong linh virc diéu khién tr dong.
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Nguyén Hiu Céng, Ngé Kién Trung, Nguyén Tién Duy

In recent years, the study of hedge algebra applications in control has been remarkably
successful. The Hedge Algebra based controller developed from fuzzy logic can be applied for
mndustrial objects. However, the algorithm for designing fuzzy logic cootroller and Hedge
Algebra based controller is more complicated. Namely, the calculating time greater (han that of
PID controller could make difficulties in the designing process for objects that require high
speed response.

This paper presents an idea and algorithm to design the Hedge Algebra based controller by
adding more inputs in order to supply additional information about the change in the system as
well as the noise, then helping the designer to simplify linguistic variable and control rules, and
thereby to reduce calculating time for microprocessor (controller) that is chosen in rea).

Keywords- Hedge Algebra based controller, fuzzy logic controller, reduce calculating time.
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