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co-dessgn fer networked contred systems
Introduction - Problem Statement N

A "consensus" algorithm (or protocol) is an Consider the classical double integrator consensus algorithm :

interaction rule that specifies the information

exchange between an agent and all of its neigh- E(t) = —o2(t) — La(t)

bors over the network in order to reach an
agreement regarding a certain guantity of in-
terest that depends on the state of all agents

where x represents the vector containing the agents variables. If o = (0,

#(t) = —Lx(t)

By introducing the augmented vector y(t) = [27(t) 27 (£)]”, we have

\ :f;r(t)=[_()L é} y(t) = Ly(t) /

lMal n Idea: In some cases delays can help to .smBi-fi"za}
systen

- which are unstable without them

the ﬂa;aﬂ sanmhng paﬁeﬁ o
on an "eptim way is. moased based on a
QL LMI*s formulation.
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Proposed algorithm

The previous consensus problem can be rewritten as:

Constnnt Delay _ _'_""M‘r':m@lfyf’""effect-
T LA No “Memory” effect

The previous algorithm is modified into a new algorithm defined by :

(1) = —(A+ 621z (t) + 622 (1x)
Z(t) = —62(t) + 6% 22(ts)

Then the dynamics of 2y can be rewritten as follows

() = —(L + 62D a(t) + 0% (ty) T Al st
i oyl ald )yt

. . A D 0 I 0 0
= = . e te = Wz, ther V=] = A shere A(8) = i i) =
Qlthﬂ ) = t—te, tp <1 < tpg . [fwe take x= Wz, then ULW [ T o :| where A(4) _(A+ 8D 0 ] Aql8) ’ 2I 0 ] /
Main Result: Stability Analysis \
Consider the proposed consensus algorithm. Assume that there exist P > (), T_}“’ functions fo, g and hq for all scalars 7' and 7 € [0 7]
R >0, 5, 92, N and X that satisfy: are given by
Jallir)= (227 — 1) /20,
I + ho (T, 0)MT X Mz + fo(T, 0011 < 0 ga(Tim)=eT(1 —e7%e7) f2n_
ha(T,7) = =1~ mfﬂ(f 7) = fu(T.0)/T
5 o _T,rJ 5 r.”-l-r
{ Hhizk h“(r"f IM XM _q{_ (ffj:};\l,? <0 Then, the consensus algorithm is thus a, — stable, where
el a, = min{a, — log(cos(6T))}.
where My = [ A(§)  Aqld) ] M= [ I 0 ],M-_; = [ 0 I ],M;; = [ I =I ] Moreover, the consensus equilibrium is given by
and : - :
ITy = 2MT P( My + aMy) — MT (81 Ms + 28:006) — 2N M; z(oc) = Uz (2(0) + y572(0)) ,
= MT(RA 28 Ma 4+ 28, M)
\ I = My (RMq + 25, Ms + 25;Ma) with asr = sin(8T)/(5(1 — cos(6T))) = tan((x — 6T)/2)/6
Performances Simulations and Conclusions
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Exponential decay rate for GO Exponential decay rate for G1

The proposed stability criteria expressed in term of LMIs
complexity will drastically increase for large networks.

Evolution of the agents state for several
Drawbacks values of the sampling period T
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