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1. Introduction


The last few decades have witnessed the rapid development of networked control systems due to their significant advantages and they have been applied to variant industrial areas such as unmanned surface vehicles, unmanned space vehicles, smart grids, wastewater treatment processes, Internet-based teleoperation, intelligent transportation systems and so on [1,2,3]. However, time-delays are ubiquitous in networked control systems due to limited network bandwidth and they possibly degrade the closed-loop system performance. The time-delay system approach has been powerful for investigating the effects of time-delays on networked control systems, which is evidenced by several facts such as: (i) a networked control system subject to network-induced delays and packet dropouts can be modelled as a time-delay system; (ii) an event-triggered control system can be modelled as a time-delay system; and (iii) some problems in distributed control systems or multi-agent systems can be transformed into an asymptotic stability problem of time-delay systems. Thus, time-delay systems have been more and more important in modern industrial applications in network environments. On the other hand, the study of time-delay systems has been very active [4]. Since 2001, a descriptor model transformation method, a free-weighting matrix method and an integral inequality approach have been proposed. More specifically, the Wirting-based inequality, which was originally proposed in 2013 [5], has been very attractive and a large number of results on the stability of time-delay systems have been reported in the literature [6,7], which in turn stir up the advanced development of delay-related practical control systems.




2. The Special Issue


This special issue received 33 articles but only 11 of them were accepted after peer review. These 11 articles focus on networked control systems, multi-agent systems, variable structure control systems and neural networks with time-delays.



As for networked control systems, some significant issues are addressed: the impact of delays on network-based systems for droop-controlled AC microgrid is investigated in Reference [8]; Tracking control for cloud robotic systems with delayed measurements is considered in Reference [9]; An event-triggered fault detection approach to cyber-physical systems with sensor nonlinearities and deception attacks is presented in Reference [10]; and a non-standard discretization method is introduced to stability analysis of sampled-data systems in Reference [11].



For multi-agent systems, Miao et al. [12] obtain some conditions on H∞ consensus under Markov switching topologies; and Li et al. [13] investigate event-triggered containment control for multi-agent systems with high-order dynamics and input delays. A novel event-triggered sliding mode variable structure control scheme is provided to robustly stabilize memristive systems using a memory-based sliding surface, including the past and the current information of the system states [14]. By employing the Lyapunov functional method, exponential synchronization for inertial neural networks with time delays is investigated in Reference [15].



For other issues, a novel algorithm on multifractal detrended fluctuation analysis is proposed and applied to analysis of harmonic multifractal features [16]; Some criteria on finite-time stabilization of stochastic interval systems with time delay are derived in Reference [17] and applied to energy-storing electrical circuits; A nonlinearly modulated Logistic map with delay for image encryption is shown in Reference [18].



These 11 articles collected in this special issue are original works to address some interesting issues appearing in a number of practical systems. The obtained results more or less reflect the effects of time-delays on the related systems, greatly enriching the research in the field of time-delay systems.




3. Future Research


The future research on time-delay systems should focus on developing less conservative delay-dependent stability criteria using the canonical Bessel-Legendre integral inequality for various kinds of time-delay systems. Then apply them to investigate both negative and positive effects of time-delay on practical engineering control systems, such as networked control systems, smart grids and wireless robotics and so forth. such that more effective control schemes will be devised.
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