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TOM TAT

Nhan dang mé hinh hdp xam 1a dy doan cac tham sb ciia md hinh trong dé nguoi st
dung biét trwédc mot sb thong tin vé ddi twong. Bai bao nay trinh bay k¥ thuat xay dwng ciu tric
mo hinh hdp xam tuyén tinh cho viéc dw doan tham sb qua cong cu nhan dang cta Matlab. Cac
tham sb can nhan dang va cac tham sb da biét dwoc dwa vao md hinh hdp xam qua 2 vecto
doc lap dé dé dang thay déi lwong théng tin cung cdp cho mé hinh. Bai bao ciing gidi thiéu
phwong phap nhan dang mé hinh hop xam qua viéc s dung truc tiép ham téi wu fmincon trong
Matlab. Gradient ham muc tiéu dwoc tinh toan va cung cép cho ham ti wu dé tang dé chinh
x&c nhan dang. Panh gia hai phwong phap dwoc thwe hién trén dbi twong bac 2 don gian va
trén dong co khong dong bo.

ABSTRACT

The identification of grey box model is an estimate of the parameters of the model in
which we know a priori some object information. This article presents the technique of building a
grey box structure for estimating parameters by identifying a toolbox in MATLAB. Known and
unknown parameters are transferred into the model by two separate vectors used in changing
easily the information supplied to the model. This article also introduces another method of grey
box model identification by using direct function of fmincon in MATLAB. The gradient of
objective function is calculated and supplied to the optimization of function to increase the
preciseness of identification. The evaluation of these two methods is realized on the 2" order
simple object and on the asynchronous motor.

1. Pit van dé

Nhén dang tham sé cia mé hinh dbi twong 6 vai trd va ¥ nghia to 16n trong diéu
khién tu dong, 1 co sé cho viée tinh chon cac bd didu khién hay phat hién sy bién doi
thong s6. Nhiéu k¥ thuat nhan dang di va dang duoc phat trién nhu phuong phép binh
phuong bé nhat [1], phuong phap tap hop hoa [3], phuwong phap mo hinh khéng tham sb
nhd phén tich pho tin hiéu [4], v.v... Trong bai toan nhan dang mé hinh c6 tham sd,
nhiéu yéu t6 anh huong dén két qua nhan dang nhu: mé hinh nhan dang, mé hinh nhiéu,
tin hiu kich thich, v.v... M6 hinh nhan dang lai phu thudc vao vi¢c chon bac cua cac da
thirc d6i v6i mo hinh ham truyén dat, hay s6 chiéu cia cac ma tran trang thai d6i voi mé
hinh phuong trinh trang thai. Nhu vy, néu ngudi str dung hoan toan khong c6 thong tin
vé d6i tugng nhan dang, thudng goi 1a hdp den, thi viéc nhan dang rat kho khin dan dén
két qua nhan dang chira céc sai s6 do nhiéu nguyén nhan khac nhau. Dé minh hoa, xét
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mot ddi tuong dao dong bac 2 c6 mo ta toan hoc dudi dang phuong trinh trang thai
tuyén tinh gian doan tong quat :
X, = AX, +Bu,
Y, =Cx, +Du,

1 001 0 17
trong d6 A= ;B = ,C= 2)
—-0.01 0.992 0.1 0

Tir dit liéu mo phong vao ra cia ddi twong nay véi nhidu 2% dugc thém vao ngd
ra, sir dung cong cu nhan dang (identification toolbox) ctia Matlab, tac gia thu duoc két
qua:

1)

(3)

~ 10.9526 -0.1568| . 00307 | . [4.0245]
0.0125 1.0394 —0.0059 20.628

Mic du cac ham danh gia ciia Matlab cho két qua khé t6t (ham ton that va PFE
la 6.1%107) nhung c6 thé nhan thdy mé hinh nhan dugc trong (3) c6 su sai khéc rat 16n
so voi mé hinh cin xac dinh ciia d6i tugng trong (2). Nguyén nhén 1a do mé hinh trang
thai cia Matlab ty chon khac véi moé hinh trang thai do ngudi sir dung dinh nghia.

Mot van dé duoc dit ra 1 trong trudng hop nguoi st dung di biét mot phan
thong tin ctia d6i twgng hay thong tin vé mo ta toan hoc cia mo hinh ddi twong, lam thé
nao cung cap cac thong tin ndy cho bai toan nhan dang. Mot kiéu mo hinh dbi tugng
trong d6 da biét mot phan thong tin dugc goi 1a mo hinh gan 15, hay mé hinh hdp xdm
(grey box model). Trong bai bdo nay, tac gia gidi thi€u phuong phap xay dung mo hinh
hoép xam dé nhan dang qua cong cu nhan dang ctia Matlab, dong thoi x4y dung mot
phuong phap nhan dang mé hinh hop xam qua cac ham t6i wu. Hai phuong phéap nay s&
dugc ung dung dé nhan dang mo hinh bac 2 don gian trong (2) va md hinh tuyén tinh
ctia dong co khong dong bo.

2. Nhan dang mo hinh hgp xam qua cong cu nhin dang cia Matlab

Trong céu trac mo hinh hop xam c6 thong tin chua biét va thong tin da biét. Gia
thiét da biét trude s6 chibu cua cic ma tran trang thai va gid tri cia mot vai s hang
trong cac ma tran trang thai. Cac thanh phan con lai cia ma tran 1a thong tin chua biét
can nhan dang. Qud trinh nhan dang mo6 hinh hdp xdm qua cong cu nhan dang dugc
thuc hién qua céc budc sau:

Buée I: Xay dung cau tric mo hinh hop xam bang dong 1énh

[A,B,C,D,K,X0] = MfileName(p,Ts,p_apriori)

Cac ma tran trang thai A, B, C, D va K chtra cac tham s6 chua biét va da biét.
Dit cac tham s6 chua biét trong vecto p, cac tham sé di biét trong vecto p_apriori.

Burée 2: Tao md hinh ban dau dé nhan dang mo6 hinh hdp xam hdp xam béng 1énh

Minit = idgrey(MfileName,p,’d’,p_apriori,Ts)
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Budc 3: Nhan dang cac tham s6 chua biét béng 1énh
Model = pem(data,Minit)
trong do data l1a dir liéu dung cho nhén dang.
Vi du sau day sé& trinh bay cach x4y dung mé hinh hop xam cho déi tuong duoc
mo ta trong (2). Gid st m6 hinh (2) dugc viét lai trong (4), trong d6 cac so hang trong
dau {} da xac dinh, cac thanh phan con lai la cac tham s can nhan dang.

SER- I

Vi gia thiét nay p_apriori=[L 001 01 1 0], p=[a,, a, b,]. Mo
hinh hgp xam duoc xay duyng qua m file simple_model nhu sau:

[A,B,C,D,K,X0] = simple_model(p, Ts,p_apriori)

A=[p_apriori(1) p_apriori(2);p(1) p(2)];

B=[p(3); p_apriori(3)];

C=[p_apriori(4) p_apriori(5)] ;

St dung 1énh Minit = idgrey(simple_ model,p, d’p_apriori,Ts) dé tao mo hinh
ban dau, két qua nhan dang md hinh hop xam trong (4) nhan duogc 1a :

. 1 0017 . [226*10°] » [17
A= T e Yo (5)
—~0.0099 0.992 0.1 0

So sanh két qua nhan duoc trong (5) véi mé hinh chinh x4c trong (2) c6 thé nhan
thiy cac thanh phan da biét trong vecto p_apriori hoan toan dugc gitt nguyén trong két
qua nhan dang. Cac tham s6 chua biét dugc du doan vdi do chinh xéc rat cao. Ngoai ra,
v6i viéc xay dung mé hinh hop xam qua 2 vecto cac tham sb da biét p_apriori va chua
biét p nhu trén, ta c6 thé dé dang thay doi sé luong cac thong tin da biét dé cung cap cho
mod hinh nhan dang.

3. Nhan dang mé hinh hdp xam qua cic ham ti wu ciia Matlab

Pé kiém ching va ddi chiéu két qua nhan dang & trén, tic gia xay dung mot
phuong phap nhan dang mé hinh hop xam qua cac ham tdi vu cia Matlab. Str dung mo
hinh sai 1éch tin hiéu ra [1], ham muc tiéu dugc xac dinh nhu sau:

N N
f(p=e =y - v(mf (6)
k=1 k=1

trong d6 N 1a chiéu dai dir liéu ; yx(p) 1a tin hiéu ra ctia mé hinh chtra vecto cac tham sb
p can nhan dang va y,™ 14 tin hiéu ra do ludng dugc cia ddi tuong. Theo [1], vecto tham
sO du doan 13 nghiém cua phuong trinh:

p=argmin f(p) 7)
p
Dé giai bai toan (7), tac gia sir dung ham fmincon trong Matlab nhu sau:
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p=fmincon([f,g] p,.-...) (8)
v6i g 1a dao ham cta ham muc tiéu theo cic tham sé p. Tir cac dinh nghia nay, tac gia
xdy dung cac budc dé nhan dang mo hinh hop xam bang cac ham tbi wu cia Matlab nhu
Sau:

Bude 1: Dinh nghia c4u tric md hinh hop xam trong m file qua céc ma tran trang
thai A, B, C, D chira vecto cac tham sd chua biét p va vecto chira cac tham s6 d3 biét
p_apriori.

Bude 2: Xay dung ham muc tiéu theo (6)

Buée 3: Tinh dao ham cta ham muc tiéu theo cac tham sé p.

o (p) (axk J !
g = =2 C Cx .~y ©)
op, ; op, (O -7)
Dé x4c dinh aip dao ham theo tham s6 p; ciia md hinh (1):
Py :8—Axk - A% a—Buk (10)
P, op; P, Ip;

~ 14 o A A A s A e OA
Do da biét trude cau truc mo hinh hop xam, thuc hién cac phép tinh 0. va

i
B 4 tinh bidu thirc (10), tir @6 tinh dugc dao ham ciia ham myc tiéu.
i

Burde 4: Xac dinh cac tham sd nhan dang theo ham fmincon trong (8), trong do6
bat tiiy chon gradobj dé c6 két qua nhan dang chinh xéc.
4. Ung dung nhéin dang tham s6 mé hinh dong co khong dong bd
4.1. Xay dung mé hinh hop xdm cho dong co khéng dong bé

Hai phuong phép nhan dang mé hinh hop xam trén ddy dugc ung dung dé nhan
dang tham s6 dong co khong dong bd. Theo [2], tir cadc phuong trinh co ban vé quan hé
dién tir ctia dong co khong dong bo, chon cic bién trang thai x = [¢Sd 72
tin hiéu vao u = [usd U, " tin hiéu ra y= [isd isq]T , cac ma tran trang thai mo ta

dong co khong dong bo theo cong thire tong quat trong (1) nhu sau:

1- plTs 0 p5Ts Kw pZTs 10 10
0 1-p,T. —K p,T T 0 1 0 1
A _ pl S ® pZ S p5 S B — p4-|-S C — (11)
PsT 0 1-p,T, —-K_T 00 00
0 p,T KT, 1-p,T, 00 00
3 R, +R. L, R, 1 R,
Vol p; = oL pZZO'L ’pszL_a p4:I’ ps:oL (12)
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Rs, Ls, Rr, Lr la dién tr¢, dién cam twong tng cua stato va roto; o=1-Lr/Lg; K, =
qo voi q 12 sb doi cuc va w1a tbe dd quay cua roto. Gia st trong qua trinh thu nhén di
liéu dé nhan dang, tde do dong co khong ddi nén K, 1a héng $6. p la vecto cac tham sb
cia mod hinh tuyén tinh can nhan dang. Tuy vao mirc d¢ thong tin cd duoc, co thé
chuyén mot s tham sd p chua biét thanh tham sé da biét p_apriori dé xdy dung mé
hinh hop x4m dong co khong dong bo theo (11).
4.2. Két qud nhén dang

Dit liéu mo phong duoc tao ra véi cac thong s6 nhu sau Rs=10; Ls=0.38; R,=3.5;
L=0.3; g=2; »=1500 va Ts0.001. Nhiéu tréng c6 bién do 2% dugc thém vao ngo ra.
Céc ma tran trang thai cAn tim ctia md hinh dong co theo cong thirc tong quat & (1) 1a :

T

0.8313 0 0.0438 05890 10 10
) 0 0.8313 —05890 0.0438| . 01/ . |01
A = 'B” =0.0125 .C" = (13)
0.0117 0 09883 —0.1571 00 00
0 00117 0.571 0.9883 00 00

Gia sir ca 5 thanh phan trong vecto p déu chua xac dinh. Thuc hién nhan dang
V6i 3 phuong phép trén cung dir lidu, két qua nhan dugc cho trong bang 1.
Bing 1. Két qua nhdn dang mé hinh dong co khéng dong bg qua 3 phwong phdp
(i) M6 hinh hép den; (ii) M6 hinh hép xdm véi cong cu nhdn dang; (iii) M6 hinh hdp xdm véi ham t6i wu

No A B C
0.7260  0.0611 0.1240 0.1675]||—0.1156 -0.1156 14353  1.0585
< 1/—-03029 1.1250 0.3578 0.3144|||—0.3646 —0.3646 —0.8484 -0.6801
) 0.0158 —-0.4902 -0.1818 -0.0265 1.6148  1.6148 —0.0957 —0.0964
—0.0064 -0.0954 04174 0.0833||| —-1.3960 -1.3960 -0.0138 -0.0249
0.8312 0 00434 05903 1 0] 10T
.. 0 0.8312 -0.5903 0.0434 01 0 1
(i) 0.0125
0.0117 0 09884 -0.1571 00 00
0 00117 0.1571 0.9884 10 0 0 0]
0.8312 0 0.0438 0.5889 (1 0] 1 ol
0 0.8312 -0.5889 0.0438 01 01
(iii) 0.0125
0.0117 0 09883 -0.1571 00 00
0 0.0117 0.1571 0.9883 10 0] 0 0

Céc két qua nhan dang trong bang 1 ching to véi mo hinh hop den (i), két
qua nhan dang khong thé chip nhan dugc. Bang viéc cung cip mot s6 thong tin qua
mo hinh hop xam, so sanh két qua dat dugc v&i md hinh chinh x4c ctua ddi tuong
trong (13) ¢ thé nhan thdy phuong phép (ii) va (iii) mang lai két qua nhan dang c6
do6 chinh xac rat cao.
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5. Két luan

Qua viéc xay dung mo hinh hop xam cho cong cu nhan dang ctia Matlab va ung
dung cac ham tdi vu vao cac mo hinh hop xam nay, bai bao di gidi thiéu hai phuong
phap nhan dang cho cic md hinh tuyén tinh di biét mot phan thong tin, con goi 1a hop
xam. Két qua nhan dang d3 chimg t6 rang khi xay dung tot cAu tric ciia mé hinh thi két
qua nhan dang s& rat chinh xéc, tranh duoc cac sai s6 do mé hinh gy ra. Phuong phap
nhan dang mé hinh hdp xdm nay co thé dugc ung dung dé nhan dang nhanh mot ddi
tuong hay theo ddi su bién d6i ciia mot thong sb nao dé trong mé hinh.
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