
E
C

C
,C

am
bridge,1-4

S
eptem

ber2003

E
llipsoidalO

utput-F
eedback

S
ets

for
R

obustM
ulti-P

erform
ance

S
ynthesis

D
im

itriPeaucelle
&

D
enis

A
rzelier

LA
A

S
-C

N
R

S

Toulouse,F
R

A
N

C
E



M
otivation

1

Σ ∆

�Θ
:

���������������

� �

∆ �� Θ

	

�∆

��


�

� ∆�

∆�

�

Σ �
� jω�
�

� Θ

	


Σ� jω�
�

��
�
�
� ω

� �

Topologicalseparationfor
robustanalysis�

for
controldesign�

ΣK

� Θ
:

���������������
�

Σ �
� jω�
�

� Θ

	


Σ� jω�
�

��
�
�
� ω

� �

� �

K �� Θ
	

�K

��


�

non-em
ptyset



O
verview

2

1
–

D
esignofresilientS

O
F

gains
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
3

2
–

M
ulti-P

erform
anceS

ynthesis
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
7

3
–

A
lgorithm

and
exam

ple
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

15



O
verview

3

1
–

D
esign

ofresilientS
O

F
gains

➙
M

atrix
ellipsoids

➙
S

O
F

design

➙
R

esilience



1
-

D
esignofresilientS

O
F

gains
4

D
efinition

of� X
,Y

,Z� -ellipsoids
���

K

�
�

m  
p

:

!#"

K $
%

&'

X
Y

Y $

Z

()
&' "

K

()
*
+
,

Z

-
+

./0

1
2

K

�
�

m 

p
:

3 K

4

K
o5 $

Z3 K

4

K
o5 *

R

,

Z

-
+
6

✪
“M

atrix
ellipsoids”

C
entreK

o 1
4

Z 7

1Y $
�
�

m 

p

R
adiusR

1
K

o $
Z

K
o 4

X

�
�

p 

p

G
eom

etryZ

�
�

m 
m

s.t.Z

-
+,
8 Z8 1

1

✪
C

losedconvex
sets

✪
N

on
em

pty
iff

X

*

Y
Z 7

1Y $



1
-

D
esignofresilientS

O
F

gains
5

S
O

F
design

Σ 9

K
:

ΣK

T
he

system
Σ

:

���
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Ỹlft
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