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Background and motivation
m Applications of multi-agent systems (MASs)

. I Vertex &S
®m Basic properties —~— e A

(Agent + Controller)
m Distributed control Edge
" Limited energy storage  (comm. Link)
®m Requirements
m Easy to design (existence guarantee)

m Easy to implement (no global info., reduced-order, etc.)
= Reduced-order adaptive output-feedback protocol

Problem statement
m System setup

{Adaptive law
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Agent i (nxth-order)
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A | L
B Consensus error Se; —

= Objective: s. and ¢;; are bounded

Solvability condition

Theorem 1 Both s, and ¢;; are uniformly ultimately bounded if
1. Matrices H, GG and B, are such that

H is Hurwitz, AB, — B,H = B,G.
rank(B,) = n, and rank(|B,, B;|) = ng;

2. Matrices F,, and F;. are given by
_Fu_ L _Ru_ T
F | = — R, PC,,

where R, and R, are mat_rices such that lim’TBT = I, and B, R+ B, R, =

I, , and for a given ) > 0, P > 0 is such such that
PA'+ AP — PC,C,P+Q = 0.

Comparisons with existing results
m A general parametrization for both full-order (n, = n,) and

reduced-order (n, < ny) protocols

Reduced-order vs. Full-order ([1])

Relative info.  vs. Absolute info. ([2])

No relative input vs. Relative input ([3])

Adaptive gain  vs. Fixed gain from known Laplacians ([2, 3])
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Error analysis

Corollary 1 With the parameterization in Theorem 1, s, and ¢;; expo-
nentially converge to the domain

o
D, = {Se, c;;|0 < Ve < —} :
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P4y eR'MR, P 'B, L ) 5
BTP-!  B'p-iB, ) set ) ) 5 (e — o)

and positive scalars o, €, # and ¢ are such that
1 | (I)H 6(132Tl-
~ 2)\2(£) | £Dg1 €Dy

0<o < CV@]¢’L]7

with
Oy =P 'A+ AP+ (0+40) P! —2eM(L)C, C,
Oy = MHR, — MR, A, &5y = MH + H M + 6 M.

Numerical example
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Conclusion

B A new reduced-order adaptive protocol is proposed

m A tractable parametrization condition is derived

m Estimation of attraction domain of consensus error is presented
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