U EE 1LY Bt SR Vol. 11, No. 1

1994 42 2 J§ CONTROL THEORY AND APPLICATIONS | Feb. , 1994
~-FT B RS ME B R A R RR @B@F" ﬁ

TRw FAA
CHIRL TR B B4R 7 - L3, 200237)

B8 AT — R xmﬁ%@ﬁ%ﬁﬁhﬁ%@%%ﬁ% JSL PR B SR
%%E&Bﬂ(?‘#”ﬂﬁz&ﬁﬂfﬁmﬁﬁﬁﬂﬁﬁiﬁ%ﬂvk)ﬁ%ﬂﬂfi&ﬁé‘ﬁtﬂ!“J@ BT —2HH
W BB, 36 5 th T ) AT ORI PR S A R G B IR B B0 s BUE 4
T O PIESE A SCR 807 5 R A e

Qé@ﬁl BB BB RORAL AR A 3 PR, ERCEE

1 7 IESES s Rk R
B BL £ () € Liw a1 (B Li (a,5)), M H 3L (1181, S OTHEMB IR N+ 1 B~ X
EXSZHALY -
| - fWO~ Lfm@) =re@. a

=0

ﬁ“f—' AE A TTRAME
fi= -J wOFf O, @

Ty = Lw(‘)[‘l’s(t)]zdt, i=0,1,,N

PWALP() 91 (O pu(O T R E ALK ] [0, 5](F (0,63 LAY N+ 1 4~ LE R L
REE P=[fo, Froo s T RE OB N+1 %E%Eﬁ%&ﬁ%»w@%ﬂ&&

xﬁr“xrﬁ ?/szlm‘imé O , AR D 782

B() = DB). ()

CEL,RERE D Wibfx(matgmitﬁﬁ <D(t)l§91iﬁ§3‘1.ﬁﬁﬁ. SCLUIRIH Taylor £8 %1 f £
1 B 5 1 SCIE 3 25 R R A 16 B A 36 SRR Taylor 48 010 Bk 1) B A 4408 L 0E 1, 23
HMT—HMoKREME DM EXE BEH— BRI )T IE 3 B A A AR B 36
FIRRHERE D BB,

EHE 1 HEDHNEGHNTTE GAIRTY.

(dy=0, j=iskj<0,
dyg == wg,

darnj = @by — clg—n; @

+' ;;g'.:“di(j’“l) + (bs' - _")ds) + 4 +1 ;(,«{.—1)9 g== ] ,2,'"N,j > IR

—1

« EXERMEEETHIHHE.
AT 1992489 H 10 HCE]. 1993481 H 5 H MRME R



14 — R SRR FAE R GEH R S A 95

1,
st ag={" ) im0, Lo MRS R SRR ABRER:
ik %“n'f:*%%'j‘“%ﬂ%.fﬂﬁ‘iﬁ'?ﬁ.%}ﬁ])T.mfi.ﬁﬁgﬁ'ﬁﬁglﬁﬁﬁ?&%ﬁﬁm
%‘ .
. ¢j by 1 ‘ )
tp; (&) = ‘j_‘%«—l(t) — "&‘i%(t} + ‘;;j*}’,iﬂ(t) y )
G () = O + algs(®) + bgu(D) — agia (D), o ®

'f%’-:—ct(3)ﬁ)\iﬁ(6)%f“fﬁK(S)W’f*%%%"“/‘i\ﬁ¥ﬁ
Zd(ﬁ'l)‘i(pj(t) =G ws(t) + a; Zdlj [:_L‘p]—-l(t) - "J"w_;(t) + ¢J+I(t)]

J=0
i1 B

+ b Edu¢;(6> C; Zd(r—l)ﬂg;(t) L (7)

A?’iﬁ(?‘)ﬁﬁﬂﬂis‘ézmﬁ %(t)ﬁ@%%k#ﬁ%ﬁﬂﬁlﬂem’%_ﬂf*ﬁ% CUEHE. o
2 ESSERGHIESRIEE Lo

S LB AR 5 2 7 4 S M STSO :ﬁ%é@ﬂmm BYPCH 9O, HE AR
P20 A MR U R AN v (OB, REHH yOTFERA

g () = fg(t — )u(r)dr. . ’ 5(8)

W g() € LiLa,b](F Liw(a,0)) BT, B (Z)TU.A
Jo~ S =dew. 0 ®

$=0 : . .
BRO RARG® F @ =~ crffcb(t — Du()dr. S aw
4 2() = J'@(t — Dulr)dr, | - ap
R (10) WER y ()~ Tz (). ‘ B¢ )
R ADFHFE A ¢ REHFFAXGOMXADE . | ‘
£(¢) = Dz () -+ <1>(a)u(t)s 13
w(@) = 0. ' ‘ A

B, F Bk R R R g (ORI R G 13, (14)$ﬂ(12)}5)fﬂ‘5@4ﬁ7“§lﬁ]7ﬁﬁ
ERL. B SRR, b%ﬁﬂ*?‘?ﬂﬁ]f‘@ﬁﬁﬁkﬁlﬂlﬁﬂﬁﬁﬂﬁ'ﬁm
3 %lqﬂm‘]ﬁh@ﬁm?ﬁ%

IR AR 2 OF AR
u(t) ~ Zu,(p(t) = UT®(1) U
AL, IR 45 }ﬁjc[ﬂﬁaméﬁifiz‘é@ﬁ:?ﬂf‘m ﬁ‘;<13> <14)w<12>yfﬁm&k§sﬁ]ﬁ&
3 R v O TR FE RN
N+1

1O = G DT WURID B0, L ae
Hop PR L]R LH) xmwmg GOTER 2] a B TS B B G |



%6 - B0 5 1%
' N41
%waﬁﬂﬁg%M%ﬁWwamﬁﬁﬂme@%%mﬁw%%iﬁﬁﬁﬂ
BAIRE 4 y O TP RN ' ,
g () = H(E + (). A7
BOBE AR B T3 B0 3w (o) I R 3 BB 9 (e =1, 2, o0, M) PR RE FR Y
sk U 7 B 2 9 ()3 — (R AL, W AR S8 A\ 3 o (O WO TE 25 S8 FF B 3 18 U A X R B9
g B () Gimm 1,2, oo , MO SRR A2 10 ik e o 57 B 3 0 (OO TE A2 JB IF BB B 6.
TR B /D R R, G R RR N S RIBSM ¢ W5 ¢, AT
BHIRE /D

M
T = > [y — HHGT- a8
e

BT Y N>colif, FHBEMFFIRINIREBTE. XFE, YW RHF I THEEM H
A KB PRIV TP, e BB HH. ‘?HZ\FFEI%B‘JEF%FEMF“@J H U, tﬂ%

lim [-—-HTHJ“%EIEEﬁ‘ﬁIﬂF BRI RY /N e fg— ﬁﬁtl&“ﬁ %'I%/T%lm
¢ = (I"H)~HY,

(%) y(t) H ()
B e={s],yz[3},ﬂm(§}.
L] lycew) Lt i)
&’ﬁﬁﬁ?&ﬁd\:ﬁ?ﬁﬂ@ﬁﬂ G HIAETE ¢ AT i RS HES

NP P(j — DH()
0 =66 = D+ 5 g iyrG = DI

P(j) = —l—{mf ~n-F <; = }}g;ﬁ?f’_“@f }(Iﬁ(;)“],
5 2 AR R fik o g B B AT 40 B R R K

g () = G*®()
i g0 = GTHOUY, = 1,2,,M

[y — HURGG — D],

j::-«._ 192’...’M

N+l
Wi B aE, ??%IN By T 52 10 T A 0 5 0 A B Zy‘”“’tp.(t)——

N

S0 | BEHBETHE. |

B GOm0, 1, N DR 90 G=0, 1,000, N4 SR L7 R 9O
1R N SRR :
T

N+4-1

nihw“mu»WEywmuﬂuu~ZkﬁwumgWVr+<ﬁ”%%H“ (19

Zﬁi»aﬁn‘i&%ﬂ(w) )gtT%% N .
| REGF

bR T R ARG G(o) = — + 5 + %



1

3

— PR A AR SRR R RAE RGN P A

97

R,k B R RIK T B (90 ,i=0,1,-

1 IO T Mo o B B R R O 2R MO A THELRT R Efﬁﬁﬁ ﬁ%hl"?ﬁi&
B ABAES ‘

wORBWEBEM TR

y (&) = y* (¢) + kgauss(0,1).
Kof gt OFFEBR 0@ =10, REHH H DL, Causs (0, DRRHEHNE, HEH 1 E‘JI(:
,N}jﬁ Laguerre g’/\ﬁ’N“S,a'f‘oaﬂ

=1, RABMEE.
A1l gOWEF ARG E L LB ;
g g o gs g g R
K —0. 0] 2. 999987 |—3. 0000150. 9999848| — 1. 05449E—05 | —7. 265232E—06| —1. 688326E—06] 0
,fﬁx_—_oyl 2.99375 |—3. 0216830. 9708201 —0.0237915 |—1.718742E—02| —4. 011674E—03 | 0. 0760159
gx=o.5 2.968814 | —3.10836|0. 8541756 —0.1188983 | —8.589457E—02| —2. 004842E—02 0. 1699769
K=1. 0] 2. 937562 |3, 2168380, 7082363 . —0.2378857 | —0.1718524 |—4.011154E—02] 0.2403838
HE 3 —~3 1 0 0 0 ;

R O AT BR85S 19 T — S S
A, 3455 H P RS 0 P 50 P 28 0 B o o L SR AOS99 TR A
e AT B T |

£ F X W

[1] Chang, Y. F. and Lee, T. T.. Application of General Orthogonal Polynomials to the Opnmal Control of Tune-Varymg :
Linear Systems. Int. J. Control, 1986, 43(4):1283—1304- ; G :

[27] sparis, P. D. and Mouroutses, S. G.. The Operational Matrix of Differentiation for Orthogonal Polynomml Series. Int
J. Control, 1986, 44(1):1—15 :

[3] Eg8% . £17R. —*ﬁ*%?&fl‘)iii%#&ﬁﬁ%ﬂg?t’ﬁ@f 'Xﬂimlﬁﬁiﬂ%% E?;MK'%’@& 1992, 18(1) 25— 32

(4] Lcw1s, F. L. and Mertzics, B. G.. Analysis of Singular Systems Using Orthogonal Functions. 1EEE Trans Automat
Contr. , 1987, AC-32(6);527— 530 '

(5] W8 FOBREH ARG, ST AR T AL iiRAL, 1983, 28—36

A New Non- Pammeter Model and Its Apphczatmn
to System Identification

WANG Jiangi . and . WANG Shlenyu

(Research Insutute of Automatxc Control, East China University of Chemical Technology Shanghm, 200237 PRC)

Abstract. In this paper, a new method of solving the differentiation operetional matrix of the general orthogo-
nal polynomials is proposed. The realization problem of impulse response function is discussed by using. the method
of approximation impulse response function via orthogonal polynomials, and a non-parameter: model is obtained.

An algorithm of identification of the impulse responge function using this model is given.- At last, an example is
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presented to illustrated the effectiveness of this method. :
Key words; modelling; non-parameter model; impulse response function; realization identiﬁcation; orthog-

onal approximation
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