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Abstract

This paper aims to study the finite-time synchronization (i.e., synchronization in finite-time sense) of Cohen-Grossberg neural
networks with mixed time delays (both time-varying discrete delay and infinite-time distributed delay). By constructing Lyapunov-
Krasovskii functional candidates and using inequality techniques, some new sufficient conditions are derived to design the discon-
tinuous state feedback controllers such that the addressed neural networks can be synchronized in a finite settling time, where the
upper bounds of the settling time of synchronization are estimated. The effects of unknown or known time-delay are seriously
taken into account, respectively, which lead to two different delay-independent discontinuous state feedback controllers. Thus our
results can be applied to the finite-time synchronization of neural networks whether the time delay can be measured or not. As
some special cases, our results also improve some recent works. Simulation results show the applicability and the advantages of
the proposed finite-time controllers.

Keywords: Finite-time synchronization; Cohen-Grossberg neural networks; Mixed delays; Lyapunov-Krasovskii functional.

1. Introduction

In recent years, several artificial neural networks, including
cellular neural networks, Hopfield neural networks and Cohen-
Grossberg neural networks, have obtained the unprecedented
development and have been widely studied in the dynamical be-
haviors such as stability [1–4], state estimations [5] and bound-
edness [6–8], periodicity [9, 10], and synchronization [11–14].
As one of the most popular and typical neural network mod-
els, Cohen-Grossberg neural network has attracted considerable
attention due to its distinguished applications in classification,
parallel computing, signal and image processing since its emer-
gence in 1983 by Cohen and Grossberg [15]. This model
includes a lots of classical models from evolutionary theory,
population biology and neurobiology. Especially, it should be
pointed out that the Cohen-Grossberg neural network encom-
passes the Hopfield neural network as a special case. In recent
years, the dynamical behavior of Cohen-Grossberg neural net-
work with or without time delays have been extensively studied,
see [16–20] for instance.

Especially, the synchronization of Cohen-Crossberg neural
networks with time delays has attracted much attention. As we
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know, the study of synchronization for neural networks with
time delay is not an easy work, since such model is a class
of infinite dimensional systems and usually admits complicated
structures [21–23]. Moreover, it was observed both experimen-
tally and numerically in [24] that the effects of time delay on
system dynamics are bilateral, i.e., it could induce instability,
causing sustained oscillations which may be harmful to a sys-
tem and it also, inversely, make an unstable system stable and
achieve some desired performances. Until now, various syn-
chronization control of Cohen-Crossberg neural networks with
time delays have been presented, see [25–28] for recent works.
In [25], the exponential synchronization of Cohen-Grossberg
neural networks with time-varying delays were studied by de-
signing a periodically intermittent controller. In [26], the adap-
tive synchronization of Cohen-Grossberg neural networks with
mixed time-varying delays and stochastic perturbation were
studied based on the LaSalle invariant principle. In [27], au-
thors considered the lag synchronization for Cohen-Grossberg
neural networks with mixed time-delays via periodically inter-
mittent control. [28] dealt with the problem of function pro-
jective synchronization for a class of memristor-based Cohen-
Grossberg neural networks with time-varying delays.

Note that the above mentioned works on synchronization
control are based on the fact that the trajectories between the
response system and drive system can achieve the synchroniza-
tion over the infinite horizon. In the application point of view,
it is more realistic if the synchronization control could be re-
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