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Robust Control of a Seeker Scan Loop System
Using 4 -Synthesis

Ho-Pyeong Lee*

ABSTRACT

1 -synthesis is applied to design a robust controller for a seeker scan loop system which has model uncertainty
and is subject to a external disturbance due to abrupt missile maneuver. The issue of modelling a real-valued
parametric uncertainty of a physical seeker scan loop system is discussed. The two-degree-of-freedom control
structure is employed to obtain better performance. It is shown that y -synthesis provides a superior framework for
the robust control design of a seeker scan loop system which exhibits robust performance. The proposed robust
control system satisfies design requirements, and especially shows good scanning performances for conical and
rosette scan patterns despite parametric uncertainty in real system model.

Key Words : y-synthesis (x-3“3%), Seeker scan loop system (84]7] A= ), Robust stability (7¢1¢HA
L), Robust performance (74%13%5), H. Optimization problem ( H, 2 3H-A))

1.8 = HRE GA7] FARF Lol o] Fx= HFHQ 2

A 252 HAZA v Hlﬁh— #3422 &8

AHASE FetalolnE Fad By 3 AAHE Aol Uk B3 gy FAREE

o] 838} SEES AulH o7 Algof olsle] EA THE FH317] Aste Fsholze] ALAS 2

S EZG Fo BALET] wfiol] AAR 7L vl A el webx F5Aol dEAH, A28 F

S Bdol Ao wEb A AFE A5 48730 webd ZAHY 545 WehA dv

TR EAE vjE F w477} E’ﬂ% FAF R 013131 olfr2 B FAFZE &3] A0

T F FH}E BFHE7IYl dE o) &Hx E dAPet7)7h ojda, FUESY] A|2¥ mjAw

Aok ol 4L gAE] 9i5te] FFEE Aol } Baasty] giEe AAdAgN 18 d 5
« wugsdTa

180



olz: FFAAFes A 6P #3E (1999 3%Y)

UE A BEdgdol qivta B &
A g7 FARFIEE o]k of ] vhx| R B g
Ao thate] ZR1F AojNE gz o,
198031 = %ol Doyle# Stein®ol] 2l3) W& 03
Eo] X|(Singular value)E ©] 83 Aojrlel 44 2
e nAA o7 HA e HEME(Bode
ployol o3t @AW F=ZH A7) H(Loop
shaping)y& T8 ttEg Alxglo) FYdA H§
& A FHon, LQGLTREHF 2 Fr
HAAHQ g Aoyl dAMH o2 A
23 LQGLTRER I} 22 5ojA & ¢]§3 A
o]7) AAMPRe v zx3tE 834 A (Unstructured
uncertainty) 18 THE § o, Ala® vjsf¥S
o) B84 g Tx3te B3 A(Structured
uncertainty)& 2AGANA OHE & = gl 2
& B4 28 18] dste Tz 5
o] ] (Structured singular value, z)>70do] 475
Row, 71E H Aol7]o] AAYHT E3Fetd
w-FAE (p-synthesis)o] A <FEQeh o] WY
EWES Fxrztd EFAAT vFzsE B3
A& AAHE 4§ F e we HAFHA Ao
7] AAHOR 1990 el Sojx @e 4T
Q Ag A HEHT QUoh B =R A 7
M7} FAFETE A2 o] Ade 2
B&ddo] ok Hel 2gtsle] o]
7o) md BEAdE EoHe ©A7)

e E75=
Eg] %Eﬂz‘ﬂ

qlth. upet

o

2. HAMT| FARZS mAY

21 Y7 FAIRZo S5

gaz)e] FARZE @A77} AlAl(Field of
viewlo JElvE 24 & €A FAES FE
ol 45 AxoA ATEHE BH1 A4 g
AlAle FAES AANE 2-9 2-&2E9 7%
A Ny o 49 AANYLE FE o
g g7 8 a7 wge] =R FAL

181

P E48 44 23 E noFE
A 223t Ao AATE F
28 go| AIHIE T
A9 B FARY S 7
719] % FAA}A(Scan FOV)E
FEANAZE 58 F U X
S 277 7 F337] f3te g47]
Qe 98 FFS WA ¥E

oft
2,
_grL
£
ot
=
al
Ly

e
Zol

o] A

¥

o
1 lo 18 om &
Eméwﬁ:‘m
,Jo 4

H

O;

ol =
1o
H
FO
2
o
2
ok
B
il

o
iy
i
rir
2
24
S,
a3
re,
-
fa
O'W mlm Iol
> O

o}
o
2
o

)
2
2
fu
o
X
[
_}{)1-

lo
=

b @
2

lo

=

°
!

ol
ok
X
ol
i

ol
Lo
)
i
oo
1
lo

3
ot

WEF

x

o 4 2 ¢
AL o 12 Ho Hw oo rlr

¥
1o

A
o

o
R
&
N
)

ojt

8527

Ug
P ;
a7 PRl asenin [
6 ¢
6 5. 4
el %ﬂ@%ﬂ‘;j Aol /70 A ;

Ug

Fig.1 Open-loop configuration of the seeker scan
loop system
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