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Abstract: It is pointed out that the lifting technique is not suitable for H » synthesisw ith w eighting functions of
sanpled-data systens A coording to the gecial structure of the sanpled-data control system, the signal channel is
really composed of two parts A ocontinuous-time part and a discrete-tine one So the frequency regponse can be
obtained via the classical sampled-data theory, and thelL 2-induced nom of the systam can be obtained aswell This
method is smple, intuitive, andw ith clear physical meanings

Key words Sampled-data system; L ifting technique; Frequency reponse L 2-induced nom; H « synthesis

1 L2 e,
3) [8,9]
) ) L2
’ 10 )
) L2 )
[1]. 1 H
, H LY ) H 0 )
( (Shaping),
) ] H © ]
3 1
1) [ 1] L] L]
[2,3].
2) , H o
. 2004-10-27; . 2005-01-24
(54100179).
(1976- ), ,

, : ; (1933- ),
; , ; , H o



1134 20
el (3 (5,
_ Kd (FPW )~
L, Z= PW - PH O, Ka (FPH ) (7)
H o w (1) = exp (jut) ™
2 (phasor),
W (jo) = 2mo(w- w). (8
1 (2, (FPW) "~ (1,
) P s (FPW) =T 3 F - k)P (-
’ ' F ( jkw) 2mo(w-  w - kw).
). w z ¢4 az/z, F
(FPW)"
w e 7 z, w
* g (FPW) " = TF (j©) P (j©) 2md(w- ). (9)
uu y y (9) ,(FF’W)*
. o FU@P G /T, ©)
z L2 L2 . 1, (FPW) "™ = _-I:!-FP\N- (10)
T A (10)
T=P- PHKs(l + SFPHKq) 'SFP. (1) (10) @,
(1) .
- o - b Kd(TFPH)W_
> - C 1+ Ka(FPH) T T
Ka (EPH)’
P P ki) W D
(11) 2
F, |w|> w2 |FPH |=0,
* ,Y* (S) (2), w< (;(L/z
(FPH) = '_I:!‘FPH.
Y (9 = '_I:!‘ksz(s+ k), 2 (11)
) T _ Z= (Gu+ GuKq (I - GzKi) 'Ga)w, (12)
1 ( d
): (12)
Z()= P(W (9 + P(IH (U (9, (3) Z= (Gu+ GuKa(l - GaKa) GuaW. (13)
Y (s) = (13)
(FPW) " (9 + (FPH) (U (9), (4) F (G, Kad)
U (9 =- Ki(9Y (9 (5) Z=F@GKaw, (14)
Ky H ,
H(= (1- €™/ (6) _ [Gn(Jw) Gu(jw))] 19
(4) Gow (ej‘“T) Good (e““T .
w P F (14) (15
3 /
(FPW) " L2 o]



10

L2 1135
) , L2 Q 1108 1,
Q 110 8 (12)
, ( 2 w= 0628 Q 110 7(- 19 117
: B, + ),
3
1 P F
P9 = (53+2:(L)) 1 20)° o1
_ o A AN
F(s) = (s+ 5_’_()2, - 0.05 \ \ \ \ \
Ke " 00
Ko(z) = 8-3008(z- 0918 (z- 0 1246) V V \/ V V
(z- 09998)(z+ Q 073 44) 015
T=Q1s (11) 30 40 50 s 60 70 80
2
L , Q172 9( 3 w= Q2
-15 244 B). , [1] 3 Smulink
L2 , Q 1729, (11) P F )
( ).
-15 4
% -30 / \\ “ ”
N \ |
é -45 ) ( 1,
-V ,
-60 e
102 100 10° 10 L, '
Sf/(rad/s)
: H «C )
2
, (References)
, , [1]Banieh B A, Pearson, Jr JB. A General Franevork
(51 “ " for L inear Periodic Systems with Applications t0 H «
’ ( 1 Sanpled-data Control [J] IEEE Trans A utanatic
Control, 1992, 37(4): 418-435
(13), ' [2] Chen Tongwen, FrancisB A. H «-optimal Sampled-
! ( data Control: Computation andDesign[J]. A utanatica,
), 1996, 32(2): 223-228
(Stationary) . 3 [3]Mirkin L, Tadnor G Yet another H «» discretization
w= Q 628 rad/s , [J] IEEE TransA utanatic Control, 2003, 48 (5): 891-
, 894
' 0B [4] Yananoto Y, Khargonekar P P. Frequency Regponse
@, 1, of Sampled-data Systens[A ] Proc o the 32nd Conf on
13 rad/s( 2. 3 D ecision and Control[C]. San A ntonlo, 1993: 799-804
[5] Yanamoto Y, Khargonekar P P. Frequency Regponse
Q 628 rad/s ! of Sampled-data systens[J] |EEE Trans A utanatic
(Perform ance) Control, 1996, 41(2): 166-175
) ) [6] Yananoto Y, M adievski A G, Anderson B D O.
3

Computation and Convergence of Frequency Regponse



1136

20

via Fast Sanpling for Sampled-data Control Systems
[A] Proc o the 36th Conf on D ecision and Control
[C] SanDiego, 1997: 2157-2162

[7] Yananoto Y, Anderon B D O. Approximating
Sampled-data Systems with Applications to Digital
Redesign[A ] Proc o the 41st IEEE Conf on D ecision
and Control[C] L asV egas, 2002: 3724-3709

[8]ArakiM, Ito Y, Hagwara T. Frequency Regponse of
Sampled-data Systens[J] A utanatica, 1996, 32 (4):
483-497.

[9] Braslavsky J H, M iddleton R H, FreudenbergJ S L 2-
Induced Nom's and Frequency Gains of Sampled-data

Sensitivity Operators [J] IEEE Trans A utanatic
Control, 1998, 43(2): 252-258
[10] Anderson B D O. Controller Design: M oving from
Theory to Practice[J] 1EEE Control Systans, 1993,
13(4): 16-25
[11] Franklin G F, Powell J D, Workman M.

Control o Dynamic Systems[M ] 3rd Edition Beijing:

Digital

T singhuaU niversity Press, 2001

[12]Wang G X, Liu Y W, He Z, et al The L ifting
Technique for Sampled-data Systens U seful or
U seless? [J] Acta A utanatica Sinica, 2005, 31 (3):
491-494

( 1128 )

(8] . M ] | 2002
95-108
(Wu Q Z Operation Reseach [M ] Beijing: China

M achine Press, 2002 95-108 )

[9] Shansur R, David K S U s of Location-allocation
M odels in Health Service Development Planning in
Developing Nations[J] Eurgpean J o Operational
Research, 2000, 123(3): 437-452

[10] Bongartz | A Projection M ethod for Nom L ocation-

allocation Problens[J]. M athematical Programming,

1994, 66(3): 283-312

[11] - .

[J1 , 2001, 4(4): 22-26
(zhao X Y, Wang D W. Optimization M odel for
Bi-level Distribution Network Design Supply Chain
M anagement[J] J o M anagement Science, 2001, 4
(4): 22-26 )

[12] A Isiwaiyel M H. A Igorithms D esign T echniques and
A nalysis[M ] Singapore World scientific publishing
Co Ptel td, 2003: 279-298

( 1132 )

[3]BurgesC J C A tutorial on Support V ector M achines
for Pattern Recognition[J]. K now ledge D iscovery and
D ataM ining, 1998, 2(2): 121-167.
[4] , . [J]
( ), 2002, 41(6): 687-691
(ZzengW H, MaJl A Novel Approach to Incremental
SYM L earning A Igorithm [J] J o X iamen U niversity
(N atural Science), 2002, 41(6): 687-691 )
[5] , . [J]
, 2003, 27(5) : 34-37.
(LiK, Huang H K. Research on Incremental L earning
A lgorithm of Support Vector M achine [J] J o
N orthern J iaotong U niversity, 2003, 27(5): 34-37. )
[6] , : .o SYM o
ISVM [J]. , 2001, 12(12): 1818-1824

Xiao R, WangJC, Sun Z X, et al An Incranental
SYM L earning A Igorithm ocISVM [J] J o Sd ware,
2001, 12(12): 1818-1824 )

[7] GertC, Tomaso P
Support V ector M achine L earning [A ] A dvances in

Increnental and Decremental
N eural Infomation Processing Systens(N IPS * 2000)
[C] CanbridgeMA:M IT Press, 2001, 13

[8] Scholkopf B. The Kernel Trick for Distances [R ]
M SR-TR-2000-51,M icroft Research, 200Q

[9] Snola A J Learning with Kernels [D ]
TechnischeU niversitat, 1998

[10] Platt 3 Fast Training of Support V ector M achines

U sing Sequential M inimal Optimization[A ] A dvances
in Kernel M ethods - Support V ector L earning [C ]
Canbridge, MA: M IT Press, 1999: 185-208

Berlin:



