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THIET KE BQ DPIEU KHI EN MO THICH NGHI
CHO CAC POI TUQNG KHO MO HINH HOA

Phram Thi Béng -bBing Danh Héng - Lé Th Thu Ha(Truong PH Ky thugt cong nghép - PH Thai Nguyén)

1. Pat van dé

Nhu tadé biét diéu khién thich nghi kinhdién d& c6 nliing thanh cong rit dinh, song
v6i nhitng doi tuong cd tham & thuong xuyén thayioi (trong pram vi nhat dinh) va nfat 1a doi
twong phi tugn manh (vi di: Canh tay Robot 2 thantbip thi thich nghi kinhdién t ra kém
hiéu qua. O bai bao nay, (s dung logic m dé thiet ké bd dieu khién mo thich nghi tec tuyen
theo mé hinh ru.
2. Noi dung

So d6 ciu tric @a ke thdng diéu khién thich nghi theo mé hinh du kiéu (Model
Reference Adaptive Fuzzy Controller — MRAFCrtiinh-1.
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Hinh-1. MRAFGdiéu chinh hé s6 khudch dai dau ra

Bo Qiéu khién mo (FLC) c6 2dau vao va mt dau ra Wi hé so khuyéch dai dau ra K (vi
quan I¢ dau ra @a b diéu khien mo 1a tuyén tinh), co té duoc bieu dién nhr la F.e va éng
thém ndt gisi han tré T nhr biéu thrc (1) (Hinh-1) gbi han tré T <5 tién toi khéng khi 1§ théng
tien den diem can lang.

U =K (T + Fe) (1)
v6i:  F- ham quyudc (gia dinh) aia b diéu khién mo
e- sai éch gira tin héu chi dao vadapungdau ra ¢ thong.
Nhu vy ta thiét ké co ciu thich nghidé chinh dinh h s5 K cia kb didu khién mo véi
cac Iuit chinh dinh:
Khi d6 quy Iuit diéu chinh thich nghi chohsd khuéch dai dau ra @ia FLC c6 th xacdinh:

dK ge
- Theo Gradient ta co6 ati chinh dinh: a =YG,, K (2)
) .. dK
- Theo Lyapunov ta c6 &t chinh dinh: ot =YW Ue (3)
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Véi: He s6 y trong (2 va 3) noi lenbt do hoi tu cia thuit toan thich nghi, nduoc lya
chon va kém chrng qua kt gua mé phong

€ = ym — Yy l& saidch giradau ra @ia md hinh rfu va k¢ théng
Uc 1a tin hiu dit vao K thong

Gmla ham trugn cia md hinh riu.
Céc hrée tong hop b didu khién mo thich nghi:

e Bo didu
Buoc 1: Thiet ke bo diéu khien my e khi&n
Bo didu khién mo duogc thiét ké voi 2 dau vao mo
e (sai éch) vaj.edt, cac ép mo caa 2dau vao va 1 I

dau ra U nhr hinh-2:
- C4cdau vao @a b diéu khién my duoc

chon nhr nhau: Gm 7 tip md hinh tam giac &i
gia ti ham lién thdc nhr hinh 3
- Pau ra ¢ia b diéu khién mo ciing duoc

Hinh 2. $ dé khoi bé diéu khign mo

thiét ké gdbm 7 &ip md hinh tam giac (hix cac ham Singleton) nthinh 4.

M
B]_ Bg Bg 4 B5 B6 B7

e;jedt -3 3 U
Hinh-3 Hinh-4

- Chon luat diéu khién: Luat diéu khien &p ding cho 1 diéu khien my FLC Ia Iut tuyén tinh
véi td hop N? luat c6 chng ©Nng quaét:

R.:Néue=geval=fthiU=uqveik=1(,j)=i+j;n=5EN
- Trién khai nénh dé hop thanh theo nguy&id max-prod va gi mo bang phrong phapdo cao.
Budc 2: Thiét ké co cdu thich nghi

Co ciu thich nghiduoc thiét ké theo Iyt Gradient (béu thic 2) hdic Liapunov (béu
thirc 3) dé chinh dinh tham 8 khuech dai K dau ra aia b dieu khien mo.

3. Két qua mé phéng khi dung thich nghi kinh dién va mo
- Bdi tugng tuyén tinh Hic 3 Wi cac tham § K; Ty; T, thayddi, dugc cho i ciu tric gin

1 K
dung sau G = 4
J 2(p) p+1£T1P2 +T2P+1] )

- Mot @i tuong phi tuygn: 05y + [1+ 0,5sin O;Lt]y =3u-siny (5)
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VGi:  u- tin hiéu chi dao (tin hiu dat vaoddi tuong)
y- daptng dau ra @iaddi tuong

sin0,1t- nhdu tacdong theo thi gian vaoddi tuong.
1
P+1

- M6 hinh ndu c6 ham trugn: G, =

Hinh 5. K&t quz mo pleng thich nghi pp Gradient bac 3 wi K=2, T,=0.05,
T, =0.5; hinh 5.a: Kinhdién; hinh 5.b: MRAFC
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Hinh 6. K&t quz md pling thich nghi pp Gradiemi tieong phi tuyn
hinh 6.a: Kinhdién; hinh 6.b: MRAFC

4. Nhan xét va két qua
_ - Vi két qui md phong ta thy b diéu khien my thich nghi cé cht lvgng ©t hon nhieu
bo dieu khien thich nghi kinhdién khi doi tuwong la Hic cao vadoi tugng phi tuyn.

- Huéng phat trén, thiét ké bo diéu khién thich nghi theo md hinham véi luat chinh

djph dong thyi 2 tham & (hé s0 khuéch dai dau ra K va & s0 tich phan saiéch (K)) dau vao B
dicu khien mo).
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Tom tit
B6 diéu khién thich nghi kinhdién daduoc thiét ké vatng duing nhiu trong thrc €. Tuy
nhién i nhitng déi teong c6 tham & thaydoi va phi tuyn manh thi I diéu khién thich nghi
kinh dién con b han ché. Bai bao nayiua ra phrong phap 8 dung logic mb va céac lat thich
nghi kinhdién tich kyp thanh b diéu khién mo thich nghi theo mé hinhiu. Két qua mé ptong
cho tHy chit lugng aia ke thong ©t hon nhiéu so i bo diéu khién thich nghi kinhdién.

Summary

Adaptive-Fuzzy controller design to control objectghat is modelized difficultly

The classic Adaptive controllers have been designed and applied widely in the fact. But
there is a barrier when using classic Adaptive controllers for objects that have unstable and
strong nonlinear parameters. This paper introduces a method that uses fuzzy logic combining
with classic adaptive laws for forming MRAFC (Model Reference Adaptive Fuzzy Controller).
The simulation results have shown that system control quality is much better than before.

Tai li¢u tham khao

[1] Nguyén Tang Grong, Vi Hitu Nghi (1996), Xay deg ¢ i wu thich nghi tir kb nhiéu
tiéu arc trong W loc muc tiéu”, Tuyén tip cac bao céo khoapt Hoi nghi toan quc lan tha 1l vé tu
dong hoa, tr, 91-97.

[2] Pang Xuan Hoai (1998Y; biéu khién thich nghidp my tap my doi véi hé phi tuyén trén @
S xap X tuyén tinh vao ra’, Tuyén tap cac bao cao khoat Hoi nghi toan guéc lan tha 11l vé ty dong
hoa, tr, 175-184.

[3] Phan Xuan Mink& Nguyén Dodn Phréc (1999),Ly thuyét diéu khign my, Nxb Khoa hc va
ky thuat, Ha Noi.

[4] Phan Xuan Mint& Nguyén Doan Phéc (2002) Ly thuyét diéu khién my in lan thiz 3 c6 sra
chiza bo sung, Nxb Khoa lc va I§ thuat, Ha Noi.

[5] Nguyén Throng Ngd (1996)¢Chinh dinh théng 8 téi wu aia b diéu chinh khidoi tirong
chira xacdinh”, Tuyén tip cac bao céo khoat Hoi nghi toan quc lan thr Il vé tr dong héa, tr, 379 -
385.

[6] Nguyén Theong Ngb (1998)Ly thuyt diéu khién tr dong hién dai, Nxb Khoa hc va K
thuat, Ha Noi.

[7] Nguyén Dodn Plxdc & Phan Xuan Mint& Han Thanh Trung (2003)y thuyt dieu khign
phi tuyén, Nxb Khoa loc va i thuat, Ha Noi.

[8] H.X.Li anh H.B Gatland (1997)Fuzzy variable tructure control’ IEEE Trans. Syst. Man,
cybern. B. vol.27, pp. 306-312, Apr.

[9] Han.Xion Li (1999),“Approximate model reference adaptive mechaismnimminal gain
design of fuzzy control system”|EEE Transactions on Systems, Man.And CyberseRart B:
Cybernetics. Vol.29. No.4. February 1999, ph-666.

76



