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VE MOT BAT TOAN KHONG CHINH XAC DINH THONG SO

HE CHIU TAC PONG NHIEU VOT CAC QUAN SAT ROT RAC
PHAN I: BIfit cAv TRUC (BAC) HE

NGUYEN THUC LOAN v} NHU LAN
- HOANG HONG SON Vidn Khoa hge TT va DK
Trung t&m Vat I lj thuyst NOBERT AHLBEHRENDT

Vién Hdn lém khnd hoc
Gong hoa dian ehit Pire

Che bal todn yhe dinh thong s6 he thong (identification) 1lén quan dén-vige nhin va

xir Iy mot khél lugng théng tin kha lon irong qua trinh hogt dong binh thuedng cha h¢, Vél
sir glap db ofia may tinh, cd the thu duge cde k€t qui khé nhanh nhung &6 chinh xtc clia
che k6t qua d6 con tiy thude réil nhidu vdo dd tin cdy cla nhitng dit ligu ban dau. Ben canh
a6, céc sai &b lam tron (dirge tioh 10y tronyg qua trinh tinh toan trén may tinh), cde sal s6
clia phrong phap tinh va sai 86 quan st d8 ddn dén nhidu treeng hop khéong ddm bio a6
obinh xc clln thit trong cic k6L qud danh gia thdng ¢4 db phye vy bal todn didu khidn
ti€p sau.
. Vi vay, citn thiét xdy dyng cde phuong phap xic djnh thong s8 khong b &nh hudng
vl tinh sal lge t4t yéu cfin cde théng tin ban ddu, cde phép lam trén, nhidu ho théng va
sirémg A6 nhidu quan sat, MOt 86 két qui khé quan Lrong d@ gldl quyét bai toan trén di dugo
cong b6 & [1], 12], [8]. Chting dBng 1hel m& ra mé! huwong mél eho che bal todn @énh gia
trang thai he théng. O ddy el dung cdc két qud do A& gidl quyét tiép vén d& khéng chinh
trong bai todn @dnh gi4 thong sé hé, @ blio thu duge che két qui dn djnl 1am co sd cho
bai toan dign khidn téi wu,

I — BAT BAI TOAN

X4t bai tohn dénh gid thong o6 he dong lyc sau ddy:

(1) = A %0 + B ult) + wit) ()

vél Méu kién ban dau
E[x(to)] = Xo

E[x(te) x"(t)] = po
& day x(1), A(), B(D) la cée vecto trgng thai v thong s8 chua bidl cia d&i tegng ;s wit) =
nhitu ddu vio tréing chultn c6 ky vong Elw()] =0
vii hidp phuwong sal
Blwtt) wi(t)] = Q1) 8(1=%);
pll) ~~ la veete didu khidn (fHu vho).
Cic quan et r&i-rec dwge mé ta bliny pheong irinh
z(tx) = H(t) x(ix) -+ v(ty) (2)
trong dé s(tx) = vecto quan 44t (ddu ra), v(te) ~ sai a8 quan sat cé ky vong. B[ v(te)] = 0
vd hibp phuwong sal E[v(tw) v (1)] = R(tk) by, . .
Gl o 6= {I}). k=1, N 14 dby lién (idp fdng htru-bgn che (L&l di®ms T = mux Ay,
Aty ® tyy) = (g 12 khedng tLof gian mi che (1éng o6 thye 18 khéng thay 4d gia trj (gid thiét
tye. divdig), ’ ’ ;
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: Nhe vjy trong ltiwé.ng {ti Lirt) ¢o thé md A cie thooy sé chuu bidt nhu' bivm lh?)l
gian biing cde pliwung trinh
A =0, Al =Ax

()
' B.(t) =0, B(ty) = By
o 0 day Ay, By 14 cho ma trin chusa bigt trude.
Ta xfic djnh vecto trang thai tdng quat sau day _
5(t) = ¢0l [Xtvees Xuy 81fesss Buns Difyeee baw] -
vi phuong teinh (1) = (8) tré thanh : o
y (= AUy g+ B 1 u) + nl) _ (5)
w(lk) = (k) p0te) -+ vk Cw

Bal to&n xte dinh théng b duge col nhw bai loAn ddng thol dbnh gid tryng Lthal va
théng sd h¢, c6 nghia la danh gid veelo trgng thai md& réng y(t) theo chc két qui do rél rge
2(tk), k =1, N, R

& [5], [6] va [7] an xét véi A, B, H ve chc ma trfn dfe trung thong ke Q, R
dugo biét chinh xéc. e

'h-ong che bail tohn wng dyng, khi che ma trgn A, B, H ‘ehi biét duge midn &-—
xfip xi cfin chang, c6 nghia 1a chi bi&l rlng cdc gid tr] chan thgrc efin ede ma trdn d6 ndm
trong 1An edn ® ndo 46 xu ng (qua nh gia tT} cho trude (co th¥ 1A rét nhd).

Thém vho d6 che sui 86 tich lay tropg qui trinh tinh tofm trong m¢t 86 truwdng hgp
¢6 thé lam hdéng todn bd thudt (odn tinh toAn.

Véi cdch dit véin d& trén, et xufit hign nhitng viin d8 sau ﬁ&“ -

a) Litu ¢6 thé of dypng chc thudt todn d& c6 d® tim ude lugng y(t), c¢b ng]ﬂn la che
thuit toan d6 edn &n djnh d6i véi eche sai s6 nhod trong cde dit 1fu bun dliu khong ?

) Néu cAu trd o1 1a khong, thi thufit todn dn @jnh theo nghla vira néu cln tln nhw
thé nao?

¢) D61 vol bl toan @hnh gla thong s6 gldl quyét vién a8 dn dinhelathuft toAnrasao?

Céo chu hdi a) va b) dit duge gidi quyét & Hlf. [2], [8], con chu trd 181 cho ¢) 1a mye
dich clia bal nay.

Il ~ PHUONG PHAP GIAf BAI TOAN KHONG CHINE PANH GIA THONG 80

V&l L >y, dudl the dong cia dldu kign ban diu y(ty), nghiém clia (§) ed dang
t

v =, to) ylte) -+ f‘i) (t, ) [B(®) u(z) + ()] dt )]
o
trong @6 @ (t, 7) = ma trgn ehuyén.
Nouw @it t = tger va 180 0ol to = b1, 3,00 i, thl cé th® bitu di&n céc quan sat (6),
theo x(tk+1) nhu sauv:

ti+1
4(t) = 'ﬁ-(tu{@"! (ke ) [y Qi) Ef D(tys1, 7)
tl o
[B(2) u(e) + n(®)] dt} 4 vt ®
i=1, k.
Cha y ring
¥ O-! (tkets 1) =@ (b, trrn)
nhu vy . .
At =H (t) Gty they) ylre)=H ) B, k)
tk+1 :
f¢(tk+1. 1) [ B (2) u(z) + n2)] d7 - vit) ' (9
1] . L
Pt i=1, k
: HE) @l tes) = H () 4w
4
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bk .
= H () (1w JQQ) (tkesy O 0 (7) AT+ ¥ (1), =§ () ()

ti
k41
=H ) © (€1, tiw) J.‘D (tkst, ) B ('r) w () dv _-1-1: )
e P i Lk '
H] .
Khi @6, ta ¢6 hé¢ phwong trinh sau: :
2 () = H (t)y (e + w + E ()
L} A - ; l
2 () = H (00 y (teen) +uk + EC) : (13
2 (tkat) = H () y (tert) + v (tgest)
hay duwél dang veto:
- ﬁ y (tk+1) 4 u ok M ' (14)
trong do
T o~ - ) e , T
= (20,0, 20ke)]  , B =[H (0,0, H G, H (k+)]
S =S T T
u [ul peey Uk 01 » 'n = [E (tl);ul' E(tk)l v (tk"i‘l)] [
véi @fe trung théng ke
E[n] =0
vi i
Lot
E(u)J‘ @ (1, 7) Q (v) dt 4 R (t)
t
BT ] = 2=
. 1+t
T (1) = J‘KD (t,2) Q (7) d7T + R(ix)
tk
R (lk+1)
To day woe lwgng loe cd dléu kign
N e
y (xet) = B [y (ke) /(2 = u) ]
~T _=l~=1l~T _=-1 —
=(H 2 H) H Z (z-u) (16
T dav. ta dua v& dang nhu & [1]
, ngy‘(nm) = b (16)
veél i
~T -1~
a=H Z H (18a)
~T -1 i
b=H X (z2~u) (18b)
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T két qud ofta Iy thuyét @al &6 tuyén tinh suy ra rng trd trirdng hep tinh ché wou
cle a t8l, hay khi ldn cfn 6 xung quanh gia trj clia ma irén a gin nhw suy bién, con Igi luén
ludn nhin dwge che thuft todn gidi dn djnh, Trudng hep khi cde thuft toAn ndy rkt nhgy
" vol che sal s6-nhé, thi sd din d€n cde bai todn khéng chinh @«nh gia théng s6 trang thal,
Dén day c6 the st dyng cac Lkt qud & (17) khi thujt todn d4hh git mft &n tﬂnh, citn tIm
uée lugng 161 wu theo nghia

LI 2 . [
J=I|a-y“*h 1I+ot||yil‘-(->_ml=n : (17)
vél @ l& théng s chinh Ch!khﬂndp di nhd, vﬁ nhw v#y ‘
yltiep) = [a = a1]"'D 1 (18)
trong do
~ AT el X
a = H X H
~ :"T e ] ~ S22
b=H 2 (z=nu) (19)°
Cha yring 2z = Z = u = H y{+) + 1M, va khi do6
b=z
vl c H Z _
Thoéng s chinh & dwge tim trén co s& thda min
et L) T‘ P
J () =E[ly ~ 5,) (y=y,J)] -+ min (20)
3
Ti ddy ta rat ra
2 7 (@) ~T a7y :
— - —Je = i
76 E ? [y =~ ye] o = (21
Sau moOt vai phép bién @di ma trdn, t (21) ta b :
: h() = tr [C,P] =0 (22)
trong 46 Cy = Aw + Ax' Aw (228)
A==(a=01 "1 [(a =D71T,, (22h)
P=EI[yy'] =

Phwong trinh (22) c6 the gidl bling phwong phap lip ndo @6, Tir ddy ta tim dwge gia tr} t6i
wu clia théng s6 chinh @, theo nghia 20

I — Vi DY SO SANH,

P& ¢6 th® thiy rd vu &idm cla phwong phap st dyng thong s6 chinh, la xét hé déng
lyc sau day
X () = a; x
x}(t)= - 8y Xg— 8y X sa)p > 0;1=123
Bal todn & dAy la xéc djnh cédc h¢ 86 a = 'm. az , aa' theo cdc quan sht réi rac
, )

g (k) 3 3 (K) + vy (k)

& day x: .x; Ia nghi¢m ddng eda hé pheong trinh khi a‘; = |, a; = 4, a; = 3, v&i diku

kign ban diu x; (o) == X, (0) == 2, vi z = [ :1 ] iy
: ‘ 2



tocto diiy quan st phin bd chudin cd che ddc trieng snu
L[z) =0
E [z (k) z° ()= Rdu

'H¢ phung teinh trén voi cde b 88 ajiap 8y ©6 tinh ché ‘wée khé 01, do. a6
ching réit nhdy vol cho sal s§ quan et _ .

Bl toin duge gidl véi che gla tr] R lan lugt biing By ==0.01, Ry = 0,26, Rs = 0.5

Gl € = |I'n— a® Il £ 1 sal 86 xfic djnh cho h¢ s6 ay, 8y, a3 bling phwony phip thong
thuong [4] khong ¢6 thong s& chinh, con €uo = Fa—a®ll &% 1a sal* s6 xte djnh che h¢ s6
béing phwong phap st dyng thong s6 chinh t81 wu. ' :

K&t qua thu duwgo nhw sau!

Reosoooo0,01 0,26 0,5
B“D L N A L | 0.094 0;269 0.363
Bgo o= +1,002 14,93 23,734
o, 0,23 ;

Nhw viy. ta thiy phwong phép st dyng thong s8 ehinh trong baiodn danh gl thong.
86 cho két qui dn dinh khi 'h¢ théng nhiy vol cudng dd sai 88 quan sit, ddm bido dd chinh
xd¢c cso hon so vol céic phuong phéip khie. Ngwge lai, khi h¢ 86 ¢6 tinh «h& ude 101, eche
phuong phép trong [4] cho két qud khong tin edy. ‘
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PESIOME

06 HeKoppexTHO 3afaue HAGHTHOHKALUN napamMerpon
CTONACTHYECKHX CHETEM ¢ AHCKPEeTHHMH HUO0AI0AeHHIMU
qaeTh 1: HABECTHE CTPYKTYPA (MOPALOK) CHCTEM

[lpesaonen METOL HAeHTHOHKELUN TIADIMETPUB CHCTEM, HenoJbiyoulnit koshdiki.
pent peryaapuanuun THEXOHOBR. [puBesen npuMep Cp2BiCHKA ¢ LPYrymMn MeTOLEM -
[MOKHSHBRIOUMH JOCTOHHCTBA TAHHOIO METOLA HAX OCTUAYHBIN:,
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