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ö
w
e
r,

B
lin

d
,
M

ü
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ö
w
e
r,

B
lin

d
,
M

ü
n
z
,
W

ie
la

n
d
:

C
o
m

m
u
n
ic

a
tio

n
N

e
tw

o
rk

s
in

C
o
n
tro

l
1
0

S
tru

ctu
re

of
C
on

sen
su

s
A
lgorith

m

S
in

gle
agen

t
con

sen
su

s
algorith

m

W
e

u
se

th
e

state
feed

b
ack

u
i
=
−

K

N
∑j=

1

w
ji (x

i −
x
j )

,
i
=

1
,...

,N

w
h
ere

w
ji ,

i,j
=

1
,...

,N
refl

ect
th

e
in

tercon
n
ection

top
ology

an
d

K
∈

R
1
×

n
is

th
e

d
esign

p
aram

eter.

C
on

sen
su

s
algorith

m
of

com
p
lete

M
A
S

u
=
−

(L⊗
K

)x
u

=
(u

1 ,...
,u

N
)
T

x
=

(x
T1

,...
,x

TN
)
T

L
ap

lacian
m

atrix
L

ap
p
ears

n
atu

rally
in

con
sen

su
s

algorith
m

.

L
o
cal

state
feed

b
ack

lead
s

to
sim

p
le

g
lo

b
a
l
rep

resen
ta

tio
n

in
volvin

g
top

ology
th

rou
gh

L
ap

lacian
L
.

A
llg

ö
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ü
n
z
,
W

ie
la

n
d
:

C
o
m

m
u
n
ic

a
tio

n
N

e
tw

o
rk

s
in

C
o
n
tro

l
1
5



E
xam

p
le:

F
orm

ation
C
on

trol

A
llg

ö
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ö
w
e
r,

B
lin

d
,
M

ü
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ö
w
er,

2
0
0
7
,
2
0
0
8
,
2
0
0
9
;

S
ch

m
id

t,
M

ü
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ẍ
i
=

f
i (ẋ
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ü
n
z

et
al.,

2009;
S
ch

m
id

t,
M

ü
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er,
2009)

A
ssu

m
e

fi
are

glob
ally

sector
b
ou

n
d
ed

,
i.e.

η
fi (η

)≥
α

i η
2

an
d

g
i

are
glob

ally
p
ositive

an
d

b
ou

n
d
ed

,
i.e.

g
i (η

)∈
(0

,β
i ),∀

η
.

C
on

sen
su

s
is

reach
ed

in
u
n
d
irected

grap
h
s

w
ith

con
stan

t
d
elays

for
an

y
n
on

lin
ear,

glob
ally

L
ip

sch
itz

con
troller

,
i.e.

|k
ji (η

1 )−
k
ji (η

2 )|≤
κ

ji |η
1 −

η
2 |,∀

η
1 ,η

2 ,
if

κ
ji

<
α

i

β
i m

ax{
τ
ji ,τ

ij }
,
∀
i,j.

A
llg

ö
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ẍ
i
=

f
i (ẋ
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ü
n
z
,
W

ie
la

n
d
:

C
o
m

m
u
n
ic

a
tio

n
N

e
tw

o
rk

s
in

C
o
n
tro

l
3
2

S
im

u
lation

S
econ

d
ord

er
lin

ear
M

A
S

w
ith

com
m

u
n
ication

d
elay

τ
=

1.

A
llg

ö
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ö
w
e
r,

B
lin

d
,
M

ü
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ỹ
2

=
y
1 −

y
2 .

If
on

e
of

th
e

virtu
al

m
easu

rem
en

ts
is

lost,
th

en
th

e
system

is
still

ob
servab

le.

A
llg

ö
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ẋ
=

u

ẋ
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ü
n
z
,
W

ie
la

n
d
:

C
o
m

m
u
n
ic

a
tio

n
N

e
tw

o
rk

s
in

C
o
n
tro

l
4
9



S
ym

p
osiu

m
an

d
W

orksh
op

In
vitation

S
y
m

p
o
siu

m
o
n

R
e
c
e
n
t

T
re

n
d
s

in
N

e
tw

o
rk

e
d

S
y
ste

m
s

a
n
d

C
o
o
p
e
ra

tiv
e

C
o
n
tro

l

M
o
n
d
a
y,

S
e
p
te

m
b
e
r

2
8
,
2
0
0
9
,
S
tu

ttg
a
rt,

G
e
rm

a
n
y

W
o
rk

sh
o
p

o
n

N
e
tw

o
rk

-In
d
u
c
e
d

C
o
n
stra

in
ts

in
C
o
n
tro

l

T
u
e
sd

a
y,

S
e
p
te

m
b
e
r

2
9
,
2
0
0
9
,
S
tu

ttg
a
rt,

G
e
rm

a
n
y

A
llg

ö
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ü
n
z
,
W

ie
la

n
d
:

C
o
m

m
u
n
ic

a
tio

n
N

e
tw

o
rk

s
in

C
o
n
tro

l
5
0




