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Motivation

» Distributed optimization problems (DOPs) for multi-agent systems (MASs) aim to
achieve a globally optimal solution by exchanging information among agents. They
are of great importance in various fields.

» Distributed optimization problems rely on dynamic models of agents. Due to the
Increasing complexity of engineering systems, it is often difficult or even impossible
to build accurate dynamic models of each agent.

»In numerous practical applications, especially for the digital-communication-based
MASS, it is often the case that the communication resource is limited, which means
that frequent communication is unrealistic.
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ET-MFADO algorithm

Casel: h=h'

5

Dynamic linearization model

Lemma 1 (Hou and Jin, 2011a) Given that

MAS (1) satisfies Assumptions 1 and 2, if ||u;(h)|| # ((@ijtlnxn, 3 (@i (hG)] <ma, j=1
0 holds, then system (1) is equivalently converted or oo (hl)| = ama,j=1
into the dynamic linearization model as follows: or | (hi)| = my, j#I

or sign (@, u(h)) # sign(i1),

Ay;(h+1) =U;(h)Au;(h), i=1,2,...,N, (2) Ui(h) = ¢ .
Ui(h —1)
where + (.ayf(h;l} — O;(hi — 1) Aui (ki — 1)]
[wi11(h)  @ii2(h) -+ @iin(h)] ::: Tduﬂhf‘_ — 1) 3 otherwise
wiz1(h) wig2(h) -+ wign(h) v [[Au(hy — 1)
Gi(h) = | . . B
i (h) @ina(h) - @inn(B)] wi(h) = ui(hl = 1) + B(h)Pi(h)&(hY) — di(h — 1)

is called the pseudo-partial-derivative (PPD) matrix

and satisfies ||U;(h)]| < m. Case2: h € (h; hiyy)

O;(h) = U;(hY)
wi(h) = wi(h — 1) + SR P (R)E(RL) — di(h — 1)
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Consensus analysis

Theorem 1 Given Assumptions 1 and 2, let
scalars v, > 0, 7, A,y € (0, 1), and matrices A, M,
and () be known. MAS (1) is ultimately consensus-
able under the proposed algorithm in Eqgs. (16)—(18)
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Fig. 3 The second component of the average consen-
sus error yz(h)
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Optimality analysis

Theorem 2 Given Assumptions 3 and 4, let
scalars .0 > 0 and 0 < A,y < 1 be known. The
output trajectories y;(h) of MAS (1) converge to the
optimal solution y* under the proposed algorithm in

Eqgs. (16)—(18) if there exist positive scalars w;—ws; 20l . . . . . .
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and £7-f,, satisfying Time(h)
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Fig. 5 The output trajectories of vy, (k)
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An event-triggered machine is introduced to reduce the network communication
burden and improve system performance.
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Fig. 6 The evolution of the output error ||y:(h) —u*||
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Conclusions

»\We have proposed a novel ET-MFADO algorithm to handle the distributed
optimization problem for unknown nonlinear MASS.

»We have equivalently converted the original unknown nonlinear system into a
dynamic linearization model.

»We have presented an event-triggered mechanism to reduce the network
communication burden and improve system performance.
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