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Abstract

Ride comfort and energy recovery efficiency are both the most important problems in
the research of regenerated suspension. In this paper, two kinds of control algorithms
are designed, both of which adopt the double-layer control strategy. The upper layer
adopts the LQR control algorithm based on genetic algorithm and the output feedback
control algorithm based on extended LMI, while the lower layer adopts the
back-stepping method to realize the tracking of the output of the upper layer controller
by the actuator. In order to better coordinate the relationship between ride comfort and
energy recovery, three performance optimization schemes are proposed in this paper:(1)
Only ride comfort is considered; (2) Consider both ride comfort and factors affecting
energy recovery; (3) Consider ride comfort, energy consumption and factors affecting
energy recovery. The designed controller has the characteristics of easy physical
realization, comfort and energy recovery, and is of great significance in practical
application.

On this basis, considering the two points below: 1. The damping elements and elastic
elements in the suspension system will wear and age with the increase of the service
time of the suspension, causing the parameter disturbance problem in the suspension
system. 2. When the vehicle is in use, sudden changes occur to the sprung mass of the
vehicle due to changes in the number of passengers, the placement of articles in the
vehicle and other factors. In order to solve this problem, the multi-cell linear variable

parameter variable gain (LPV) H  /generalized H, output feedback control algorithm is

adopted to design the controller to meet the requirements of active control.
By Matlab simulation analysis, the dynamic performance, time-domain constraint and
energy feed effect of the designed controllers are compared, and the effectiveness of the

controller is finally verified.

Keywords:

LQR control  output feedback H_ /generalized H, control relaxation variable

back-stepping method ~ Multicellular LPV system
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SN FRAR B I EREE, AR N R SR FPHEH . TRAE B LR R g5 45 Mt 4.1
7No

26



. 47
o, % s Sk e
e T g L L L S T )N Y R
S5
fem |

4.1 e RR ARG A E
4.2 BT BAEFEILN LQR 4% 3t

4.2.1 BAEE:

WAL EE R — R R, AR R R SUE R P e R B B A
A AR N o 4% B0 R AT I R S H gw b G (o, B RS AR 7 Uk AT 1
e AR AR e A T TR AT AR G LR A B
4.2.1.1 BAEHEIEREEAM S
GAMBES Z WAV A B AT A, BRI R AT K B SRS A A P
DNAS AL RN, B8 5 A — PR A6 R AL RRAE 1 4 SR AL B . GA LA Rl i
Gt J 1R R AR S BT RIE 9 e R ) R AR A, DU SRR O LRI,
ST Ry, b RS SR TR L R g R, IABENLE X EA
MBI O R, AR R R AR R
N T BRI GAS AL I BB kR, @E, FATATLLAH W M7 TR
max f (x)
st. g(x)=0
Hrr, fo ABWEEL g(0) NAWFME, D IRMEX L,
4.2.1.2 WAEFILH A IR
TR ZA H— R 8 AR R
Step 1 XA AR —FhgwAd, 25 tH— AN N AN Gtk 1) a6 i
pop(1),t=1
Step 2 XJ pop(t)H B — M Getafk, THEE RGN AE
f; = f (pop(V),)
Step 3 i NG 2, WEZELE: S0, HEBR
nzjf (i=1,2..N)

S
TR AR 2 5347 A pop(t)HHBEHLIEZE N A Gy (oA il — AN B Bl i

(4.8)
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newpop(i +1) = { pop(t),,i =12,.., N} ;
Step 4 LA, RAAMFNEER p_, 78— DH N DGR crosspop(t+1);
Step 5 A= MEUNIHEZE p, , AEG DGR — N ERR AR R, TR
mutpop(t+1);
t: =t+1,pop(t): =mutpop(t); X [FF] Step 2
4.2.2 LQR =i

WM ARG PRES TN

X=Ax+ Bu 49
y=Cx+ Du (49)

FINEBMERI LR FE AR, BRIt — AN u, 813
J zéxTSx+%J: [x"Qx+u" Ruldt (4.10)

/e

Horp, QIR BIARFRIR A AR B ANy NS 5 R HE 5 5 R 3 42 1) Sk 2 1 45 AR (1)
SRR A2 1 2 G (W 2 SR AR AR R, FRAT TR R B4 ol o A etk — ik B e A
3 ] 1) R

BARAERIER T, T LB AR R SRAFERIME S 1M, DU AERAG T I /ME,
Ep

u =—R'B"Px (4.11)
Horp, P OYRTRRAERE, 250 R 2 2R RIR U T7 1%
P=-PA-A"P+PBR'B"P-Q (4.12)

HHIG AT AT, SRR H 3 IS S u B TR AR B B -R IR T7 BRI P
—RBANA S EHERBER RS T, X&RH T M T ER TSGR 3E
LAMETTCVER M, FrAIRA T A 2 1k 554, i Byl T 550 . AR, &
WETRI Al f2iE T 55, B KRG RPREE BT T 0. B-FEMD TR
I PR T W HUERE, BIP=0. MU, Z2-R3EM 71T LRI A
PA+A"P—PBR'B"P+Q=0 (4.13)
MRS MR RIS RE, X R R ] n) R R e Ik B A
AT, w =Kx, Hh, KOPRERBERE, K=R'B"P, WA LS HIERE
ST AR RGHPRESTT RN (A-BK,B,C—-DK, D) .
4.2.3 BT A HE R LQR #EH#8 5% 1T
MEFEEG R R S, &R T O R BIBUA, JRTTIX N FE [ I
BEBE R, RaeRakh XinFES8, X, sEREMES TIEM.
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WAL FAE TR TP A B 2R AN,

L5,

P SR MRS 50 R 2 BUAEL

D5 R A TR A ) i PR B AT L A
ﬁ@ﬁﬁ%ﬁlwmﬁfmﬁﬁw [ RALREEIL. TS LQR

XS BT SR RIEARYE, GA BiEGFHE—%
[ B S LS I B A SR B . {HAE, GA B #RERRMMINEE S, £ ChE
b, AT LQR #HHIE LR FIAUE, 45 LQR HIKREE RF2I KK .

x =Ax+ Bu+Gw

{y:Cx+Du

J,G400-40f

Wi B IR A TR T
B T B,
0 1 0 -1
B .
ms ms ms
A=
0 0 0 1
ke koo
L mu mu mu m ]
D= L—L 0O 0 0
mS
PR i R B 2R

%ﬁ*%éﬁ%%

JER] S RE R I . AL, 222 R B 2R
=4 TS 1 P B 22 B, B 2R A
PEIRISCRE B FE AR AR HICRE 8 A& SR MRS (1 E
B4 2R i

REMIFRAR LA . AR RA ST I& 1 (1 77 B 3 (v o e &

o

R

oS O

IX. s o

(4.14)

o

e

]
oS O

=

M 4

TR, ACRBAFEVERRIRZI A . BRIELASL, 2%

YA
;:1

Si oy s A IRl
B

BN

HUBFELJE A% e &

HI AT, FRshRe bR STl
PR =ATEERNR, NAE=8FEF, aTLdR
B DL sk T A IR IS e R 4 08 — A A
ZNREAA B LA KSR e IR BE B AR AR, (A

E 4.2 222 IR UL RE
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ok, B AR AR THORE B T DAIE I U8/ e Bk 1o P A A S R A 2R AR . X T
’f)ﬁﬁ‘é% DR, AR REMEL s &R, BIRERCRBES, RO B 2R3N
2yl T, FEEUR B AR E R B RA AR, X IR iR T BRE R
B, BiREEZRBRZORIT — s R ETIE I, RIS thZE R ipe & B, FEREAT 5

T A SR LQRIZ I 4% v THIN, w2255 R B 5C T AU AEFE QI FR AL LI o
P B R VERERUIRAR B A RRABETEEN S EFINESE X, RS EE

H S5 S4B E RBIENTIE x, —x, , RRBHPTE VMR IAEI AL x, —x,
J= jo lq,(x, —x,)" +q,(x, —x,)" +q,i )t (4.15)
¥ x=Ax+Bu+Gw it A (4.2.8), H
J= j:[xTQx +u" Ru+2x" Nuldt (4.16)

D2 sl i N 2 B ALk g Ay
Q=C"qC,R=D"gD,N =C"¢qD

Hrpr,
0 0 0 0 0
K? K? K
0 q, + 52 -4, __Sz 0 __;
mu mu 1 mu
Q = 5 2 ’ R - 5 ’ N -
KS KS mu KS
0 —q, _m_j 4 +4, +m—5 -4, W
0 0 —q, q, | 0

T PERE IR PRI AL U R B AR, Rk, WATEM RN, BIfER
THIE N FE R O, EEN 0 B B AR 1 B 1 1 e Bk DA IR B A7 2 4 3h B 2R (1 3 70 2
PEBEFER o

BAZIEN RO L, WA Ak i) BT 358 2
BAX) SWS(X) DID(X)

w SWS . =~ DID,

X =(ql,42,43),0.1< X, <10°
BA<BA,

2
¢

o~
-

min L =

| SWS <SWS,
DTD <DTD,,

HrBA . SWS . DTD ’\”'Jﬁi%$§fﬁﬁb WP BTG SR 13

Jiti{E; BA,, SWS,. . DTD, 5y il iRFWshEZLMAHRPERE, BREEHME R

MR REMNK,,, ~ C,. 00, HAKAS BRI AR E X vl

2Haq -~ g q50
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FEAL LRI, FHEM T it A EERET, KRGS HNPUERERX, 1+
BT RS —HAENEREE)E, RaEaFIRXHE RS2 CER. W
BR3P PR BRI AR AR GER I AN EE R iR 1, Oy TR IX
AN T R B SR A& N R UE R GUm 2 AL SR A H 38 R e (8 ) T 10,
XA R e SN EE, XU 1B 1A 2 ORI T B

H T WAL VA M LQRIZ I F A R AL R s B W 4.3, BRI R .

*‘
P R
¥
ME—RIRELE g~ g2+ g3
#ﬂ%#ﬁag%m&ﬁmnﬁ¢ e
LQRY%E it B +L i 3 8 PR K e > i
A 5
SEAT R, I SR SRR X
NO

4.3 BT iR 5 E % ALORIEHI BB 4R L FAE
4.3 IR I s il s vt
43.1 H,/I” X H, RER IR H

WA 3Rl 1 R DA B A B AR, B R R PRI R AR R

x=Ax+Bw+Bu
2, =Cx+D,w+D,u 4.17)

2, =Cx+D,,w+ D, u
Wt — N W EBRS e a8, A O T3 450 A B PR R S T3 w(n)
B R H 2, (1) WA BB H, a8, R 2905 H 2, (1) T 2 i 3 2 3
A
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0 1 0
k
s _ Cs O
m m
A — s s
0 0 0
ks Cs _ ku
L ms ms mu
Cl = \‘__S _& O Cs
ms ms ms

p,=[0 o o], DM{

-1
CS
m 1 1]
| B=[0 0 -1 0] %:P'_ o——l
1 ’ ’ mS mll
CS
m, i
LI 0 0
’ D11 =0, C4 = k"
9.81x(m, +m,)
0 0 0 0
1 T
0 0 —%
umax

I, MPEREMIH N 2,(0) o z5(0) B, MR ZVER A2 R GRS (4.17)

AHIE, R

x=Ax+Bw+ B,u

2, =Cyx+ D, w+ D,,u (4.18)
2, =C,x+D,w+D,u

x=Ax+Bw+Bu

2, =C;x+ D, w+ Dyyu 4.19)

2, =Cx+D,w+ D, u

AR R B H, PERE R [F]

_ kS CS O CS
C,=| m, m, m,
L 0 0 1
_ kS _ CS O CS
mS mS mS
C,=| 0 0 0 1
0 0 0 O

T
1
’ Dzlz[o _1]T’ Dzzz{;s 0}
1 17
, D, =[0 -1 W)l%:bzo-ﬂ

WA LR f St ], AR RIS I, RGN A G 2R 5] #E3,
BRI R AR G0 T 2 2 MK i) 8
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AQ+BY +(AQ+BY)" B, (C,Q+D,Y)
B’ —I D/ <0, (4.20)
C,Q+D,Y D, —7’1
cr+y'D!
TQTTT sz Z1>0 4.21)
(QC, +Y' D)) ol

Bz b a R AN (7,00, BiiEHIfNK,, K =Y(0) ",
FE K, ZEL ) B R 2 G5 R 2 v R
4.3.2 ET¥ R LMIEIRS R R H

ST LR MR AN SR, W A 100 A0 At 2 SR A5 P A 0 7 S e e ok
6 2 Gk BE (K2 v R R B & e AR B rh, BN T B b R B 20 3R 4%
AT AH ) R 2 A 1 SR R R

Rl 3 ELRS-procedure B, B T FT LK AE A Ak i) S Ak A (A Ak ) AR,
it S-procedure & H1 (146 BEAR 45 7 v I0 AT DA G| AFA AR &, A H, /] X H,IRZS
A ¥ ) H R 2 A U R R

WP s u = K. x fRNR(4.18), TI5R(4.18) Al AL #hy

x=A,x+Bw

7 =C x+Dyw (4.22)
2, =C, x+Dyw
xR (4.20)5I N5 H6. 5IFE7, W (4.20)7 2L A
-[F], (AF+P)" F'B, F' 0
AlF+P —P 0 0 C/,
B'F 0 -1 0 D |<0, (4.23)
F 0 0 -P 0
0 Cl,cl D11 0 _721

ot F AR — RS

HTP R LMIVESI N TR s, SECH, S RS, BrCAEat
B SCH, ZRE, RS RBH I H, YERES )T X H, RS N ZE I o B E IR .
5420028 2(4.23) M 7EMR, ¥R LML N H, 2495, Bix4.21)

CES/YSE
—[F1], F'A,+P F'B F’
F 0 -P
K& GRS, BT H, ka5 H, PERERLMIZRA RAFAEM [ 7y, 1E5]
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AGIEG6. 5175, XPHE KRS B, H, MRS L H, TEREM
LMK L A 20 38 0 th ZEBEAT I 4EAL B, AT SRAS 40 R 2o PR PR AN S5 UL (AR AN
BEAT T HEIR, T SO

—{Fl, (A'F+P)" F'B, F' 0
AlF+P ~P 0 0 C/,
B'F 0 -I 0 D} |<0, (4.25)
F 0 0 -P 0
i 0 Cia Dy, 0 _721_
{F], F'A,+P F'B F'
F'A,+P) -P, 0 0
( o ) : <0, (4.26)
B'F 0 -1 0
F 0 0 -AR
P F'Cl +Y'D..
: YR >0. (4.27)
C,F+D,Y Pl

SRRk 4 25 AL U A5 AR 5 R R el 0 B
.
4.4 fa s JeAs e as it

FESEBRLAT T, B VR I 1 B 15— B B SR, T A %
PRVt SR 2 s v,
4.4.1 H,/I" S H, % R iG3=§

RGE H IR 5 A R TR

E=AE+By
u=C<é+D,y (4.28)
y=Cx+Dw+D,u
kb PR R BN R GE, AT A4S 2
x,=A,x,+B,w
7, =C x,+D w (4.29)
72, =C,x,+D, W
Fr
x, =, ETT

A= LA +B,D,C BZCkJ 5 LBI + BszD41J

B.C A B,D,,
Cl,cl = [Cl + D12DkC Dlzck] C4,c1 = [C4 + D42ch D42Ck]
Dl,cl =D, +D,,D,D, D4,c1 =D, +D,D,D,

34



B 4E BRARLLFRENE S

XG5 TIANGI#2, i AR H, PEREUH s

AlP+(ALP) PB, C,
(PB,))" -1 D/, |<0, (4.30)
Cl,cl Dl,cl _721

¥ P AP SRR

Y N| | X M
P: T ’ P = T
N * M *

Hooh X Y & nxon XTRRIEERERE, *RpRERAMER. %
X I I Y
Fi = MT k ’ F2 = % NT
AHEHES PF =F,, NI
A=NAM" +NB,CX +YB,C,M" +Y(A+B,D,C)X

C=CM"+D,CX
D=D,
YEREESEMEA,, B,, C,» D ,wAR@53)F, AHF2 T

[AX +B,C], A+A+B,DC B+B,DD, [CX+D,Cl
(A+A+B,DC)" [A'Y+BC].  YB+BD, [C,+D,DCT

5 ) . <0, (431)
(B,+B,DD,)’  (YB,+BD,) -1 [D,, +D,DD, "
. CX+DC C,+D,DC D, +D,DD, I
A3, AT SCH , PERELMISRIA T 5 i R B
X I (C,X +D,C)'
I Y (C,+D,DC)" |>0, (4.32)
C,X+D,C C,+D,DC —p’l
D, +D,DD, =0. (4.33)
X 1| - \
HT , oy |TE PR HP>0, F, RENHKRIERE, BrLA
X 1
L J >0, (4.34)
1Y
Wig PP =1, W15
MN" =1-XY. (4.35)

Rk, FTOEEAERE T - XY B R RE R REGEEM N, EHSESH
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HIEIBEEu W EEH
D =D

C, =(C-D,CX)MT)
B,=N'(B-YB,D,)

-1

A =N'"[A-Y(A+B,D,C)XIM")'-BCX(M")'-~N"'YB,C,

4.42 EF¥RE LMI £ 4 R il
AR5 e 5| #7, R(4.30)A[ N

-Fl, (AJF+P)" F'B,
AlF+P —P 0
B'F 0 ~1
F 0 0
0 C, D

FT
0
0

—-P
0

0
o
_DT
0
_7/2[

<0, (4.36)

LTS AT UK LA 36) AL BT AR ZR T, O 1 AR B IR R AN S 2R ARk
T, R AR R TR, )

{X YJ, FIZLM IJ, U\“Jﬁl*}:r XJ, FeF=F,
Uu v H 0 0 U
H
:LA+BZD,(C3 BZCkJ 5 :LBIJrBszDMJ
“ B,C, A “ B.D,
C.=[¢ +D,D,.C D, C,, =[C,+D,DC D,C]
D,,=D, +D,D,D, D,,=D, +D,D.D,
R (4.36)/EFe diag(F;” F' 1 F'l, HifediaglF, F' 1 F'], i[f32F
iy
-F'IFLE (FAFE+E'PE) (BiFF) FF'F 0
F' A FF + F PF, ~FPF, 0 0 (€ R
B!FF, 0 -1 0 D/, |<0, (4.37)
F'FF, 0 0 -F'PE 0
I 0 C..F, D, 0 w2
BW=F'[F1F = _T[M]S T _1_MTX_HTUJ, ﬁzLRTT ]\;J>o
~1-X"M-U"H X1, N" S

C=C,,F, B=B'FF,, A=F'AFF,, Z=X'"M+U"H

M =(4.37) ] 22 46K
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W1, (A+P)" B" W' 0
A+P -P 0o o0 ('
B 0 ;I 0 0 |<0, (4.38)
W 0 0 -P 0
0 C 0 0 -y

I, RITHEERR, &

a=(AH)'U+(BCM) U+(B,C.H) X +(AM +B,D,CM )" X
b=D,B,X +B.U

c=H'C{ +M"'C"D]

d =D,
H(4.38) ] &y
X1, -7 -1 X"A+bC+R a+N X'B, X I 0
-Z-1 -M], A+Bd+N'  AM+BC+S B, Z M' 0
(X"A+bC+R)" (A+Bd+N") -R -N 0 0 0 ¢ +C'd'D,
(a+N) (AM +B,C+5)' -N' -S 0 0 0 M +cD, <0
B'X B 0 0 -0 0 0 ’
X' A 0 0 0 -R -N 0
I M 0 0 0 -N" -§ 0
0 0 c/+c'd'p)’ M'c/+ID)Y 0 0 0 a
(4.39)

T HIAY RLMEEGE ) L H, R, HIMIERAEAE @ 3DMEEA, %X
4305 N5 H6, 5IH7, K (4.4.5 03 HN
{Fl.  F'A,+F'P F'B, F'

F'A +P) -P 0 0
( BdTF 1) 01 g0 | (+.40)
cl
F 0 0 -P
Pl CZTCZ
S 1>0, 4.41)
CZ,CZ p I

BCHL,H, PRSI SUH, PRSI0 AR T A AR AR AE, X R4, 40)HEAT A [ AE B,
JeFediaglFy F' 1 F'1, tifediaglF, F, 1 F], TR

-F'(FIF, F'F'AF+F'RE F'B,  F'
(ETFTACIFI:ETRE)T ~F!PF, L DY SO

BCIF 0 _I 0

F 0 0 —FlTPlFl
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FIAY LM L H, e R R 5 @.39) I 5 XM FE, H¥E

_ R'" N' .
R:ETRE :\‘N'T S'J>O%)\ﬁ(4.40), ﬂf%_l:ﬁ:
-[X], -Z"-1 XTA+bC+R' a+N' X'B, X I
—-Z-1 M), A+Bd+N" AM +B,C+S' B, zZ M
(X"A+bC+R) (A+Bd+N")" -R' -N' 0 0 0
(a+N" (AM +B,C+S" -N" =S 0 0 0 |<0,
B'X B’ 0 0 -1 0 0
X’ z" 0 0 0 -R -N'
i I M 0 0 0 -N" -§'
(4.43)
FIAY LM G % S sl e v e BE AN S U R
~F'[FLE (K AJFF+F PEY (BLFEY F'F'F, 0
F'A\FF,+ F'PF, ~F'PF, 0 0 (CF)
B!FF, 0 -1 0 D[, <0, (4.44)
FFF, 0 0 -F'PF, 0
L 0 Caf Dy 0 Al |
~F'[F1,F, F'F'AF+FPE F'B, F
(F1TFTACIF1T+FlTHE)T _FlTPlFl 0 0 <0 , (4.45)
B'F 0 10
F 0 0 -FPF
P CI
{—1 ) } 0, (4.46)
c, pl
P =F'PF RN 0 4.47
= = >V, .
1 27172 NyT Sy ( )

WRIEZ-X"M=U"HFHEETR XM, HFUH#TEHRESE, AL
B, EAEMB—HX. M. U. H, EH25REUOTF
A =H[a-M"(A+B,D,C)' X -H"(B,C,)) X-M"(B.C)UIU"'
B,=H " (b—-M'"B,D,)
C,=(c-DCX)U"!
D, =d
4.5 FREZEHIAR T
PAT BHLHI SR Rt B4 4R . RO ER G R P, LY LS S LR, T
BRI, EN AL BN, U IR .
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E4. 4 F R
AL F R A A SR AT R A o R AT LA T = I B AR R e, AT AL
eI b SR i 251 R A A 5 75 22 53 b v vH P ) 48 R A3 A5 PRAT BILA 11y ) R
B b ] o ey A B AR . ASCRALER A B R Gzl %8, TR PI
A RS BLAT UL Ha R 6T b J2 4 ] s i S PR AL CERARUED) IO BR BB o PT %] 45 RE %
PRI SE B FL 5 B AR LA 22, SEBLPAT B L b 2 A Y AR R e

ERER o
MR LR E R, WAL SR B T R LB N
U=RI+ E+L£ (4.48)
dt

Pt 8 LA _E 2 P g8 A FRAB FRIRE Loy NS BR FMK FLIRE T W22 BN, €
X ARG wmZEN
e=1,-1 (4.49)
WX EE U i, 0l
U=K,e+K,| ed (4.50)
K, 9 PI 545 10 EU R EL Ko O PLAE I 28 AR 0 R 45 5 70(2.2.3) (4.48)
F1(4.50)7%

, . dI
I(peﬂr(,.joedt—(pz:RMLE (4.51)

R@ESHZ 7 KA Hee w15,

4.52
LS+R ( )

PREAIERI AR RO . IRERTEHIE A& 4.5 s .

I(s)= L(Kp +%)e(s) —(pZJ

I ref e

—»?—» PIEH 58

E4.5 TREEHIEHE

\4

LS+R
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AR = 2 ) 2 At ) BB LU 5 2R G S B R UL R D 22 A D T TR 1 ) 4 O
N, il PLE & SeUe PRAR B A ER B8, AL S5 R L it R AR T iR 2 8 ik
4.1 fso N R PR S 4 SEbr g AT ra b, tia2.9) I8 BIAE 45 L sE
2R RE B SR SERR AR 7T

4.6 i B HT
TR 28 G 42 1) 4 g P DA B 9T ¥ 42 ) 92 HE AT Matlab 07 LA HT, 1 B %%
W RV AR RIE G A e, REHST, SRR AR50k

1. EEMEE . SHTIE . RIGSLLAZ . (S WA 7 2, PIRER T2
AR AT R s AR RS H bR, 2R TP RELMIN H, /7 SCH, $ 58 il 4% 1)

A S T 8 A B T N SR 36 U 4 ] 4 X U BE B SR AN B ) S MR RE R, T
Nog e TS AR, Mg HERMHRS Y, WRA IR
4.1 HESH

ey i HLAL il
ERE Kg 320
R E Kg 40
RGN N/m 200000
A NI N/m 18000
AR JE N/m 1000
PR Az B g5 K 1 m 0.08
= e R H N 1000
-y QN N i) Q 10
S5 PR UK H 0.3

GERING £ N/A 90

4.6.1 I & LMIZ BT E S
PR LMI %23 T S-procedure ALFRZEVEREREASF A AT A ), LA
SR G AN AR R, 2R U AR MRS o ik FL BRI OR ST M R R
it Matlab #E4T 7 —4DIRS RBEE RIS R LM ZIRSE G0 H, R T
fiE.
Kl 4.6 45 H T e MRS T ST AL AN L
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