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1.1
X ERY, Q= diag( 0ily, 93, -, Gl ), ;“ki _ oy, .
@y, ., K,M € SR,
KX = MXQ, (1)
SR™" = {A €ER"" A" = A}-
1.2
X (SVD) , . X
X= U[Z ﬂVT: [U1,U2][z ﬂ[vj (2)
0 0 Vi
U= (Ui, U2) € OR™", V= (Wi, Vo) € OR™', 2= diag(01, .-, &), ( OR
), r=rank(X), 0> O(t=1, .-, 1), (2) (1),
K"[Z g]"’r: MU[E ﬂ Ve (3)
0 0
K= UKU-= [K” Klj M= UMU-= [M” Mlj (4)
Ky Knl’ My Mxl’
Ky, My € R™'
(3) U, 4
[Ku Kj[zﬂ]_ [Mu Mlj[ZVTl Q}. s)
Ky K 0 My M 0
(5) .
KiZVi= M2V Q (6)
K2 SVi = Mo SVi Q, (7)
Vivi= L. Vi (6) (7) ,
KuX= My2Viev, (8)
Ky = My 2V QV, (9)
A= Viow, (10)
A€ SR K,M € SR™", K.M € SR”", Ku,Mu € SR™',Kn,M» €
SR () K= Kn, Mp= Mby*
(8 (10
SKuxX= 2Mu2A- (11)
(11) , K, M, A € SR™' ,
AM == M 3A, (12)
A
A= o0 (1)

Q € OR™, D= diag( W1, - Wl ), B> > U, Zm = e
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M= QTWH 20,

(12)

DM = MuD,
(15) , My

M= C= diag(Cy, -, Cy),
Cii s
Kn=(Z'g(s'9)"
Ky = My 3AY !
Mu= (Z'@Qc(x'o)"

(T'Qga(x'g)
M 3AS

UKU= [

U'MU= l
M,

KX = MXQ,
K .M

ey . (diag(*)

22

X'Mx = 1,
X'KX = Q-

XMX, = I,
XKX, = 7,

T

('gc='e)! M’ﬂ.

(M AT )
K»

M

sz (xla X2, - xr); Q.,: dlag( Q%, w%’ ..y

p: (PI’PZQ "',Pt)T’
p , K(p), M(p)

B

K(p)= DpkK. M(p)= XpM:.

p.
a(p)- @ =0 (i= 1, -
Newton (27)
filp)= @i(p)- o (i=
f)= (fi(p).fAp). ~fr(p))"*
Np) = “i(p)

r)

1, -

o

-

r),

)(r <

[3]

]

n),

(14)
(15)
(16)
(17)

(18)
(19)

(20a)

(20b)

(21)

, Q= diag( o, ©3,

(2)
(B)

(%)
(%)

()

(27)
(28)

(*)
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K(p)xi= N(p)M(p)x;

ON(p) x{aK(p) );aM(?’)}xi-
aPJ aPJ
(20)
ag — = X'{(Ki— M, ) x;,
Di
(*) .
ow(p) oA(p),

i 2 [Np) Opi

1 OM(p) 1 0Mp) 1 ON(p)
INp) Opv [N(p) Op2 I N(p) O
1 0M(p) 1 0Np) 1 0Np)
f(p)= —“ﬁﬂpl = | Sxp) %1 [x(p) O Ix(p) O
1 9dMp) 1 90Mp) 1 9Mp)
L) O [h(p) O Ixip) |
()
,t £, s Moore Penrose
™) ™= rip™)e (30)
E+ 1
p(k+1) — p(k)_ (k)’ (31)
14
23
filp) = @(p)- o
f(p) Newton fe3le r 7 (p)
(o] [7] N (10)
P = p4< m B Xi, Xiv 1, o5 Xir m= 1,
Xi= (xi,Xi1, -, Xit m 1) € R
oK oM
D(?&)—[_ml}_ [_alglf_l] . (j= 1, wst),
pP=r J pP=pr
[ 6]
A =PXD(N)X) (32)

(29)

Pre)

* (32)
(32)

N(p)= “(p),
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(& =
()= 2a(p)
[2] 4.14 Newton
24
[1]
1) (20a) (20b) K2, K», M21, M

(6), ®= TV,
K” CD: M” (DQ’

K11 Mll
2)
, Ku K , My, M
(34)
U X
3
) X UV
U,
UK(p) U= LUK(p) U UM(p)U= 2UM(p)U
(20a) (20b)
n yl CD Z_l T M 242—1 T
3 k) U {( Q) (_IQ) (Mo )]’
i= 1 Miu>AX K»
. (z'gccz'g)" M%&]
UTMi U= |: .
i; (p) Mo M2
Kn=(z'Qamz'Q), Mu=(z'Qc(z'Q)"
= 3V,

Ki ©= M O,

(27)

r

(33)

(34)

l8,9J7. (4)

5 (26)

(35)

(3%6)

(37)
(3)
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Proper Application of a Kind of Matrix Construction
Method in Physical Parameter Identification
of Dynamic Model

LI Shu, ZHANG Fang, WANG Bo, ZHANG Xiao gu
(Institute of Aircraft Design, Beijing University of Aeronautics &
Astronautics, Beijing 100083, P R China)

Abstract: The expressions of matrix construction by using the singular value decomposition ( SVD)
are applied to the physics parameter identification of dynamic model. Then, based upon to the char
aderistics of a kind of matrix construdion method, the orders of the parameter identification model
can be reduced. After reducing, the mathematics and physics correspondence relations between the
subsystem and the original system are distinct. the the condensation errors can be avoided. The nw
merical example shows the benefit of the presented methodol ogy.

Key words: dynamic model; parameter identification; inverse problem; vibration; matrix construc-
tion



