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. Trong qué trinh glai bai tofn wée lugng & thol glan thye, ‘t_hlran.g xufit hi¢n véin dé
“eiing m¢t lde phii ddm béo d¢ chinh Xép clia wée lugng vd khél lwgng tink todn nhd nhét,
. Vige @6 nhidu khl diin dén nhitng khé khin' 1én, Th¥i glan gin @Ay ¢6 hang logt cOng trinh
a% ofp-dén véin @3 trén [1, 2, 8, 4], Che phwong phap ndy chit yéu dya trén gld thit réng

" ado bién trgng thal khong duwge quan sit ddy dd g trng théi” @idm, tuy nhién quan sat -

- @uoc lidn tye vél sal 86 dang 'tep tréng, Trong khi @6 c¢6 mot 16p “hy k¥ thut (vi dy luyde
 kim, ctio thiét bj héa, chc v4t bay, ..) v! nguydn nhan kinh 1§ hay han ch§ vd k$ thudt,
khong th® quan sat dwge mot cach lién tyc & tivng thol didm. D81 vél oho hé ndy, nhu clu
tinh todn 16n hon nhidu-so vél h¢ thultn tay & [1, 2, 3, 4], vi thé Vide giim bét khél lweng
tinh todn déng val tro thiét thye cho cdoc hé ky thuft. Trong bal ndy @8 xufit m{t phuong
phép giim' nhe khéi lwgng tinh toAn bo wée lwgng. So vél phuong phap & [5], phwong
Phép ndy don gidn hon, dfic bigt 6 tde dyng trong nhitng khodng théi glan ddu ofa qui
trinh wée lugng trang thal. - . ' ' :
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.Cho m{t hd¢ ttiyén tinh dwge méd t& dudl dgng phuong trinh sau day
N : x1(t) s» F1(0) X1 M -+ Gty W), ! (1)
: X(to) = Xo X s ‘
voi : ’ &

Coexi(t) 1A yeélq trqng'thai n chisu.‘
Fi(t) = Ma trdn lén tye c6 s6 chidu n X n,

W) = Qué trinh ng‘ﬁu'nhien‘ n ohléil:da-ng tap tréng chulin ¢6 ky vong bitng 0 vima trgn
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Gid st blén trang thil dwge wée lugng theo cde quan sht rord rec sau day:
Z(t) = Ha Q) x () + V) - @
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Z(tu) la vactor quan ‘ght roi rqac m cluéu. i
Hi(tn) = Ma trgn quan git cd m X n dwge xhe dinh qua chiu trfw cu thé ctin thiét bi quan sht
‘va khong phy thudc viéo trgng thai x(t).

@id o ring nhidu V(i) 1a ngiu nhiﬁn. ¢6 phén phéi chulln vél kj‘ vqng bﬁng 0 va phuong

[T} nhu sau )
S E[van v’ (tp] = R(ty) n, : | L (@)

vod Rity) 14 ma tran :;é,c dinh duong, dic tru-ng cho ou'dng dQ ct’m nhiéu trﬁng chulln t_
by ~ ham Kroneker. - o . AR
Bfu «T» bldu thi sy chuyﬁn vl ma trﬁn- ' : ’ )
P Ngoal ra chfp nhin 1ﬁng nhiéu V(ts) khong phq thude vao tmng thii ban diu 1:1(to)
vh W(t) co nghla 1A o
E[V(it)xlfto] =0, Vik=0[,. | . aw
E[VioW (t0] = 0, Vk = 0,1, | , (%)
Théa min che didu kign 'trén nhim dim bio'sy tdn tni vi' tinh duy . nhsit ciia nghiem & phuong
teinh (1) va egp (xi(t), 2(tx)) ¢ phan b6 hiu nghi¢m Gauss [6]. .

" Bo lgo [5] c6 nhuge d1¥m 1a khong dim béo dwge 49 chinh xde’ cla u'bo legng loe V]

+ glai dogn ddu clia qua trinh wéo lwong. Ngoii ra v‘j&. glai phuong trinh ma trgn trong &jnh

"Iy 3 & [5] khong phdi bao glo cOng don glén va vi thé 6. th® 'din dén hfu qud xfu, lam

phtte tap cde tinh toan by wée lwrgng. P8 khir higu tng ndy, phél sl .dyng phuoiyt phap & 7]

@ nhgn. duge wée lugng veeto, tre.ng th&l cho hé (1) |6l uu theo nglﬁa binh phuong cye tidu:
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lﬁ(tm) == Py(tias/to)H (tk-H) [Ht(tk+1) Pa(ty. |-1/!k)Hl (tk+|) + R(tkan) I~ . (6)
, Pt H)""Plﬂl:'i'l/lk) Ki(tks1) Hy (ik+:)P1(tk+|ft;.) (N
Gia m’r . Vo
m(t) = () xa(t)e ¥ by ®)
a(t) Ja ma trgn kh&ng suy bién n X n. @. " ' :
Kh @6 he (1), () twong @wong vol he saut ot | By
xa(®) = Faltyxa(t) + GOW® o B b 3L 100
| 240 = Ha(ti) xalte) + V(60 . ' (10)
& dﬁy xa(to) cnng Ia bign treng thai véi ky vqng biing L b o
Blxa(to)] = B [0t x1(tp)] = 6* o, : o
v ma trin higp phtmng sal P30 cd quan hé¢ voi Pro nhu sau : ‘
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* Néu lgi ding phuro‘ng phip [7]; a& nhin duwgé woo lwgng trang thﬁi B (BJ. (10) nh w aau
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_Pa(tus1) = Pa(tiea/te) = Kaltesr) Haltk41) Pa(tk-i-:/w v P : iy (30).

Teén co -s& cde bidu thie (1), (2), (3). (4) (8), (), (10) (16) (17) thu duge, quan lle" .
glﬂ-n ode woe luong nhu sau:. ; :
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T (1) = altxy(0), Py t AT P ROTERSAT ™)
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* Néu xét dén cdo bidu thie (5). ), ('l). (18), (19). (20), (28), (24) st co |
[+ xl(tk-u) = U(les1) :n(u-u’ , . (2%
Pi(they) = a(tkﬂ) P2 (ih+|)u (tks1) A ; (26)

Céc bidu - thire lrén ¢ho théy e6 tha tinh todn cde wéc luxong x1 (t). x; (tu+1) viLr

* ma trdn higp phuong sai Pi(t), Pi(tks1), Pi(tksr/te) qua hé (0), (10) va a(t) Nhw vhy vén 48
- Jam gldm kh6i hegng tinh todn b ‘wéo lwgng phy thude vao cach chon « (t), ey thd 12 (t)

¢dn duge chon seo cho Ihbn man dldu kign trlet tidu Fﬂ(l)- 06 nghin 13 triﬂ tieu hitu
‘thike (13)

a"(t)E;(t)u () - a"lpakt) = 0 "t S
véi @idu kién ban dau - T R -
' ‘a(te) = 1, e “ (278)
© Knl 46 PR W
CPa) w Gl QW Gy O )
" Paftd) = Ppo . I (288)°

GIki phuosg trinh (27) don glén hon #Et nhidy phuang trioh ofe djnl 1y & & [5]. Sau @6

" ¢é thd tinh todn ma trdn higp phwong sai Pi(t) theo (22). Pn(tm-l) theo (28) rét don gidn ma
a9 chinh xie viin duge ddm béo.
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Ly vi du & l&l at so aﬁnh c&c két qud, '
Xet he dcmg l\rc, duge cho trén dogn [0, 11 biing cde phuang trinh uu asy¢ .
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} Kénh quan s&t tucng h; [5] nhuag ‘duge 1o xgc h(m :

. Z () = af(te) + 0,1 V (tw) ' ' | gENS
: Y : .E[w“)(t,)]—- Ele@(t) ] = 0 (32)
: ‘ E[V(tuw ] =la ﬁu. m= 1 . : (33)

: | E[Vi)] =0~ : = (34)
Cée phitu ti cfm ma tefn hlep pluwng sal ¢la vecto . | :
‘ (o000, 2@ (10) bhng PY, trong 46 1§ = 1.2

= 12 0|
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Gih st che quan sﬁt Z(tkf duge t1én hanh & cde didm tk. cac di&m miy chia khoﬁng

{0,1] ra 10 phitn béng nhau véi 4o dai -0, .. - .
Ciin xéo dfnh A0 chinh xac clia bg loc biing phuong phb.p d% xufit trén vé. 80 sanh ol
phuang phap & [5]. :
P8 x4o djnh che phiin tir cda @ (D) biing phrong phap (5], at'r dung bi%u tlu?c nhan ‘

duge ola @jnh 1y 8 trong [6]. Nhw vAy ma trn & () c6 dgng _ :
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fp(t) la nghlem ld'n nhit ol phu-o'ng trinh

‘bde 2 sau dby .
P:z Q) (p () -+ (Pri (D)~ Paat) @ (1) = P12 (1) = D ' (36)

@ dﬁy PU“)- (Lj = 1,2) 12 cdo phan t& oclia ma trfn higp phu-dfng sai cﬁa qué trinh x(t) =
' (sm(t) 2@ (). Che két qud tinh toAn duge thd hign béng dwdng cong'1.

Biing phuong phap a8 xuﬁt & bil ndy, thu dwge & (t) dang sau Ady ;
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Chc k&t qui-tinh toln: duqe thd hién bling dudng cong 2. T che @d thj thiy .ré rang vol 8
lwgng quan st nhd bo loc [5] khong ddm béo ao chinh xfic, nhu vy kém hon so vél b lga
duge tinh toén bling phuong phap chen a(t) nhw trén. Ngoal ra thoiglan tinh toén ciia phuong
phap [5] Igd 1én hon so v6i phwong phap & bai nay vi giil phuong trinh tim «(t) elia djnh
Iy 8 ér (5] phirc tap hon so vél phwong trinh. (27). :



i B 'lu;jr nhién & thod diém ban ddu t = 0, do ehlnh xﬁc ctia hal b(: lou la nhw nhay

Nguyen nhan thé nhdt 1a do tinh dc 14p clia cdc thanh phin vecto (x(l)(to) x(m(lo) (ma
trdn hi¢p phuong sai c6 dang dwdng chéo F10). Nguyén nhan thir hai la do chi quan-sat duwge

mét thﬁnh phin x( ) (t) do &6 khi ning wée luong du'qc @ (1) ohi xu#t hién Kkhil quan uél
duqo dong hee thay db! cfm thb.nh phhn x(n (. ' :
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"“Eb thj mb Ii phuong ni clia sal a6 m&oluang Do I.hi mb m phuong eai sai g u(‘;o lu‘qng

"Pat). Tb&uh phhn £ (0 ofa b6 loc [5] béing = Paa (1) clia x @, Pudng cong 1 mé th
- Quéng cong'1 va cdia bd loc duge tinh'bing ~ theo phirong -phap (8], dudmg cong 2 theo
phuang phép trén bdi d:rdrng cong 2, ¢y huang phép rén.
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* B [7] npefsoKeH "M@TOR GUGHKH ‘cacrosnun ne,umer-‘mon 'HenmpepHBHOH eucrmu
nog, nncxpembmu nabalofennaMu. B nacrosiied ¢TaThe, ¢ NoMOULBIO 9TOTO METO/A | PAC-
CMETPHRAGTCA OJIHH MOAXOX K YMPOLICHHIO BHUHCAGNHA KOBAPHAUHORHOK MATPHIE AN
OUEIHKH COCTORHHR QHCTEMHM, OUHCHBAEMON GTOXHCTHHECKRMY AHHONHMMHE JHQGDEPEHLH.
aALHEIMK YIIPABJASNHIME NPH YEAOBYM HAGHORCHHS, B AUCKPSTHLIE MOMEHTH BPEMOHH KO-
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