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Design of mixed H,/H . controller
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Abstract: In state space descriptions, four typical systems of mixed H-two/H-infinity control were defined. They are full
information system, full control system. feedforward disturbance system and output estimation system. Their controllers were
designed to optimize the performance based on a kind of quadratic stable. Mixed H-two/H-infinity control system was decom-
posed into an inner matrix and a mixed H-two/H-infinity output estimation system. The output feedback controller was deduced
according to this decomposition. Mixed H-two/H-infinity controller delivered here are analog to H-two and H-infinity controller
in that they have the same controller structure. the same number of Riccati equations and similar Riccati equations. The given
controllers including the H-two and H-infinity cases. can be treated as unified controllers of H-two, H-infinity and mixed H-
two/H-infinity control. Finally. a simple example was given to illustrate the proposed methods.
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it

5 mw H ok

P19 %G BEER & H/H, B R mds
il . Riccati 1 #E AT SHA) . BRI R s s5 b5
FHEBAETROH.

2) L MR T REERE IR IR & Ho/He
PERE. J; X T REFEREMGITEN9IR & B/Ha M
e, J = J, + J; BAURARE M BR ds
il AYIE & Ho/He TERE .

3) M F Riccati FEE(18)HI(19) &4 S ¥nY, i
REGNERSERIHERESH « HIpBR3H.HA
KO M1 H A ZT £ A 0. H Riccati 72
(I8)FI(19) R BH o« FIB By pREL, Rt E 3 8 45
AR & Ho/H., b RS 3 il 85 it ik e B A 1Y
Tk A

4) BAER S ER SRS « Mp B,
XA — MU R, A SO — i . FEfT AT ]
T T AT ARG . BV E XTI S
o AT (18) AN FRE R 50 F oK
HAA(19), B el @t 3 i 15 S50 8, 15 81
iy I3 SRIE R /ML % o BE RS H
#J =+ R

5) ER S MEE I H, M HZMIn91E I BIA
TR R

HR1 Yy —> i, EHHNMIES H/
H.. i IR 28 5% F LQG it i Bz Hil 48 .

MR 2 YERICAIERERSIRE J Ee.f >0
2t , EH 8 AH KRS Hy/Ha Hil OB 1 8% 55
F H. 5 R IR EHIEE

6) AT A R G &3 — M RS A
AHMIRA H/H i H 28 8 0E 7 Hy A He 521
FEE , AT LLEERIES Ho/He JH 1 H 72 B 48
—FEK.

7 %4l (Example)

AT 25 H — 57 Bp 9 5 1, 350 B AR S ARG 2
0 1 0
T O I A
0
| 0 1],Co=62=[1 0],
Dy = Dy = 1, Dy = [0 1].
XE—IMRBHNARGE. BEZEBHE Yy > 7 =
J2, EEBEH AN H R REFE. A 13) d

BT HE RESGERIT .
)
1 ol
0 1
pa=[)]. =]
Wit Al o < v BAE || 21 &IE.
X REERS Ho/H. fi i R R4 i 28 A — 1~

R EAFIH VB y = 4TS RIEEMH IR
HEHFFIHRES Hh/H BRI R H . B 5 2 y
= 48T, MERESENE J 5 55 Mg Rtk AT 1E
76,48 J > 300 —BtHUCA J = 300. /Ay HERETS
PRETE o = 0.3751 F1 B = 0.6435 4L 453 R G H/
H. .H, #1 H. fi R IE | 28 09 30 a5 B R 1 B
. Rk G. |« R REGE w) M 2, B A& R
¥l zo 13 BIAFEFORGE(BIAEEREN
AEHEM) PRI 2o B9 H, TEEL.3 MR UT
B B0 [ BRI oy 1 28 an 1% 6 BToR  TE I B R AR L A
#E THIR A = ¢ diag {sin x,.sin x,! fERHBIRSG
{5 BERTIREY A RIB(E, ILE 6 B

300,

> 250

200l

a 070 p

M5 f8tr J e MIpHIKE
Fig. 5 Relationship of performance J to « and B

W MR R R

1) AFEREMN w, B z, HE3E BB TF5TEE
| 6o 1o o B2 H 1, B0 800D TR
Hy/H, #5135 9 5B /s X R B X = Fp s 38 4% & 1
M EBIT BT, 3 2R 40 7 09 A8 7 M R AN 1)
ok, BN B B MO AT

2) WGP LRGN | 23, & 1 AL
TR R X R AR EEENER,
A T O R T IR RE .

3) hLREM AR X A RRTER
A e HH, gt — 2% E HE 6 F
O EATEM R H —E REN kR 1N LB TH
WY . RAER IR & Ho/Ha PERE R BUORMATHY . X K
BIIR & Ho/H M8 By SRR AR 1| 20 1| 3. BEAR B
EVER BB N 235 1A BRRM
MR A Hy/H. #5125 5 0 b %R £ 1 28

&) Fide | M LT OF G At AR
LR BT A . (E Y i 0 42 1R 2 o S 4 T A 3 22
B3R . MK 1 AEH.H, Ha. JBA Hy/H. fH )
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STt RE R OO R R LM B L

5) X RGEFEH LA A S R R SR
] LAY P AN RSS2 R B Ha/Ho £ A 15 B 5 1Y
£F G PR M RE B IR S8 s AR R R R G
K g 2 R & HA DT ARG LB QK 5 &
HAB LB G R AR SR R, 255 PR R 58
Pl b R (T R i A L 1o AR S PR ok
ARE—BRIB K B — T A9 PERE .

ST ERRY A A AR S Hy/Hy 5t
SR AR BT R A

A1 EHBHEEH

Table 1 Gain matrix of controller
F Lr (;:I“I T = S[)H g
H,  [1.0000,1.4142] 71.4142.1.0000° 5.3493 2.8284
H. [1.1429.1.8952] [3.9799,3.2000, 3.7115 15.8763
H/H, [1.1604,1.8831] [6.8938.5.8010]  3.4218 €2.61%
4
T 2
0
)
T 2
-
0
)
T
= 2
T
=
0

6 RGLRIMEN 2L
Fg. 6 Curve of system response
8 #4i£(Conclusions)

R T 4 FRE G Hy/Ho EHIAT BT RS X 4
FRELRI RS R Hy T H, I SR R GRS X 4 7
WA R ERFERAST, S Hy M HL TR UK
ff#— Riccati 772 . {B 21X T Riceati /IHEHH S5, K
R ER X B T

RE Hy/Ha FEH R G, /T i h— AR 5 —
MERAEIT RS RS B /H, Wl s h 28, 7T iE
R R R E R HIRHE T R R A
Hy/H., it RUsa e A R E R S i Ay o
BLERY B H R 38 Rk 2 n T8 T R B B
Y Riccati 215 3. A8 2 X LR A G582 3
TRARLE A A AR S Hy/ H 55128, S S 510738
£, 685 T H, ¥ H 3% HE v B1ER Wy, Ha FIIR
B Ho/Ho A5 S —Rb X B, a8 — ey S 451
FL LA SO A s BT B AR AT 5 AT ATk
THAMNRE Hy/H, Efleit k.
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