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UGC LUONG MO TRANG THAI HE PHI TUYEN
VU NHU LAN, VU CHAN HUNG, VA PANG THANH PHU

Vién Cong nghé thong tin

Abstract. The authors have proposed a fuzzy filtering scheme with the asumption that the mem-
bership functions are triangular. The nature of the proposed method in this article is using fuzzy
logic to find the nonlinear function in the problems of estimating system state. This method is much
more simple than the other ones such as (1,2, 3].

Tém tat. Mot lwge db loc mo duwge dé xuat véi gid thiét ring ham thudc cé dang tam gidc. Bin
chdt clda phuwong phap dé xudt 1a st dung logic mo tim ham phi tuyén trong bai todn wéc lwong
trang thai hé thong. Phuwong phép nay don gidn hon so véi nhiéu phuong phap khéc nhu [1,2,3].

1. MO PAU

C6 thé trinh bay tém tit bai todn wédc lwong trang thai kinh dién nhu sau.
Xét hé phi tuyén:
Tnt+1 = f(Tn) + Wn, (la)
Zn = BEn) + Un, (1b)
trong dé vecto z, - trang thai hé théng & thoi diém n, w, - nhidu tring chuin, z, - vecto
quan sdt, v, - nhi€u quan sat, f(.) va h(.) 1 cdc vecto ham phi tuyén cia trang théi.
Gid thiét rang céc ki vong:

E(z0) = Zo, (2)
E[(zo — 20)]" = P, (3)
Elwyp] = E[(v,)] =0, Vn, ‘ (4)
Elwn v]'] = Qo (5)
[vn vT] = Rop. (6)

Bo6 loc Kalman md& rong cho phép tim dwgc wée lugng T4 cua trang théi z,4; trén co
s& cdc quan sét z, (n =0,1,2,...).
Néu tinh phi tuyén & hé (1) du tron thi c6 thé khai trién (1) xung quanh trang thai nhu

sau:
flon) = f@n) + 22| (@n - 5a) (7a)
T T
h(zn) ~ h(Z,) + 8haag ) s (Tn — Zn). (7b)

Tir d6 c6 thé viét (1) dudi dang:
Ty = f(fn—l + K, [zn - h(_fc\'m{-l)]) (83)
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K, = P,H,(R, + H P, H,)}, (8b)
Py = Fu(Poo1 — KnHy Pao1)Fy + Qn, (8c)

vol By = f{3,) vi H,= k%)
Nhu vay wée lugng thu dugce chi 1a gin ding. Ditu nay goi md cho viée sit dung logic

mo. Nhiéu tdc gid da sit dung kha ning nay [1,2,3], tuy nhién dudi day sé trinh bay mot
phuong phép hoan toan khéc, don gidn hon va dé st dung hon.

2. PAT BAI TOAN UGC LUQONG MCO

Cho hé (1), wéc lwgng tim dwoc cé thé viét dudi dang tong quat:

~

Zr = [(ZTr-1) + 9(2k, T—1)- 9)

O day g¢(.) chinh 14 ham mo ta sy sai léch gitra wéc lwgng tim dwge va trang thai chinh xde
cia hé (1). C6 thé néi ring khong cé mot phwong phap nao tir triede dén nay cho phép xac
dinh chinh x4c ham nay. Nhu vy c6 thé coi g(.) 13 ham md. T day, gidi phap cho vén dé
néu trén 1a sw dung logic mo tim ham g(.) theo quan diém [4].

3. GIAI QUYET BAI TOAN UGC LUQONG MO

Céu tric bo wée Irong mo dwoc thé hién nhu sau.
Uéce lrgng loc:

Tr/k = ZThjk—1 + 91(2k T/p—1)- (10a)
Uéc lrgng du bdo:
Tr/k—1 = Th-1/k—1 + 92(26-1, T—1/-1), k=1,2,... (10b)
g9i = [gila Gi2y - - - 7gin]T>
g C [minirmaxir] C B, ¥=1,2:.:31; i= 1,2,
v(i diéu kién ban dau:
.71,'\0/0 = .’E'O.

Céc vecto ham g1(.), g2(.) ¢6 2 vecto dau vao ej, Ae; va ez, Aes twong tng va tai thoi
difm k cé:

~

etk = 2k — h(Tr/ke-1), (11a) -
Aerr = e1r — €1(k—1), (11b)
ea(k—2) = k-1 — MZTp_1/k-1), (12a)
Aeg(k_1) = €x(k—1) — €2(k—2)> (12b)

vi:
€ik = [ez’kl, €ik2s -+ eikm]Ta
Aei = [Aeikr, Aejka, - . ., Aeikm) T
eikp C [minetkp, max eikp] C R,
Aeirp C [Aminetkp, Amaxeikp) CR, p=1,2,...,m.
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Gid st rdng co s& ludt mo mo td quan hé gitra cdce sal 88 ekp, Aejrp va gir(.), gor(.) duge
cho tai bang 1 va bang 2 theo dinh hudng cia tri thitc chuyén gia dudi dang ngén nglr tu
nhién: qud nhd, nhd, hoi nhd, trung binh, hot lén, 1on, qud lon.

Pau ra g1,(.) va gor(.) 12 5 tdp mo va 7 tdp mo tuwong ung cung dudi dang ngén ngtr tur
nhién nhu trén (xem bang 1 va bang 2).

Phan bd cdc tdp mo tai dau vao va dau ra gid thiét 14 déu nhau (chwa xét dén bai toan
t61 wu tham s& ham thudc).

Bdng 1. Co s& luat cho g1,(.) tai thoi diém k

Aelp(kz)
qua nho nhd trung binh | 1én qué 16m
qué nho qud nho qué nhd nhd nhd trung binh
nho qué nhd nhd nhd trung binh | 1ém
eip(k) - : > =
trung binh | nhd nho trung binh | 1én lém
16m nhd trung binh | 16n 1ém qué lén
qua lém trung binh | lém 16m qué 1én qua lém
Bdng 2. Co s& ludt cho gor(.) tai thoi diem (k1)
Aegp(k = 1)
qua nho hot trung | hoi 1ém qua
nho nho binh 16m 16n
qué qué qué nhd nho hot hoi trung
nho nho nhd nhd nhd binh
nho qué nho nho hoi hoi trung | hoi
nhd nhd nhd binh 16n
hoi nhd nho hoi hoi trung | hoi hot
ep(k—1) | ypg nhd nhd binh 16n lén
trung | nhd hot hoi trung | hoi hoi 1ém
binh nho nhd binh 16m 16m
hoi hoti hot trung | hoi hoi 16m 16m
1én nhd nho binh 1én 16mn
l6m hoti trung | hoi hoi 16m 16m qua
nho binh 16n 16 lén
qué trung | hoi hoi 16m lém qua qué
1én binh 16m 16m 16m 16m

Ham thuoc d&i véi gi-(.) va g2r(.) nén sit dung tam gidc dé tinh toan dom gidn. Nhu
viay c6 thé dinh nghia ham thudc véi 3 tham s6 (lilj, C’ilj, rl-lj) clia dau vao j (j = 1,2),
(i=1,2,3,4,5) déi v6i g1,(.) va (lfj, ij, rfj) cia dau vao j (j = 1,2), (i = 1,2,3,4,5,6,7)
déi véi gor(.).

Ham thudc cé dang:

1 + (:c — Cijr)/liﬁ néu = lijr S (33 = Cijr) S 0,
pijr(x) = $ 1 — (& — Cijr)/rijr néu 0 < (z — Cijr) < Tijry (13)
0 cac truong hop con lai.

) R A o
O day: = = ez hodc Aejg,
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biau ra g1,(.) sau phép gidi m& theo phwong phép trong tam cé dang:

5
_Z Hitr (yglr)y?lr

7

& =1
gir(2kTp/p-1) = — ; (14)
'21 Hi1r(y?1r)
1=
4 0,0
'21 tize (Yior )Yior
9or(2k-1,T—1/k1) = ; (15)
tizr (Yio,)
i=1
vai
Y9, - trong tAm tap mo diu ra thit 4 cia g1,(.),
Y, - trong tAm tap mo diu ra thi ¢ cia gop(.),
va
,uil'l‘(y?lr) = SUP{Nelr (e(l)k:p) A .U'Aelkpr(Ae(l)kp)}’ (16)
Ni?r(y?QT) = Sup{/"'ezr(egkp) A ll'Ae2kpr (Aegkp)}' (17)
Véi tap dau vao ro tinh dwoc truéce:
Elkp = e(l)kp, Aery, = Ae(l)kp; (18)
€2kp = egkp, Aegkp = Aegkp. (19)

Nhu vay da x4c dinh duge wée hrong trang thai tai cdc thoi diém k theo (10), (14) va
(15). Luu ¥ rang trong truong hop e va Ae qué 16n c6 thé phét trién thém phin t6i wu héa
tham s6 ham thuoc. Phin nay sé dwogc tiép tuc xem xét thém trong twong lai.

4. KET LUAN

Bai bdo da dé xudt cich gidi quyét twong déi don gidn bai todn wéc lwgng trang thai hé
phi tuyén dya trén co s& logic mo. Gidi phap nay khac han véi cdc gidi phap [1,2,3]. Phuong
phdp trén con ¢é thé str dung khi nhiéu w(n) va v(n) trong mo6 hinh (1) khong phai 13 tring
chudn. Truomg hop nay cdc phrong phép wée lwong kinh dién khong gidi quyét duoc.
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