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Editorial to the Special Issue on Smart Cities based on the
Efforts of the Systems, Man, and Cybernetics Society

I. INTRODUCTION

! I ‘o achieve net zero emissions economy, the transition to
online entertainment and retail, ageing populations, urban
population growth and pressures on public finance have cre-

ated huge interests for human to run cities differently and smartly.

A term titled smart city is created which is considered as an ide-
alistic city, where the quality of life for citizens is greatly im-
proved by utilizing information and communication technology
(ICT), new services and new city infrastructures to efficiently
achieve the value such as sustainable and resilient development.
The eco-sustainable method has to be used in several aspects
such as energy, mobility, environment, and social services. Re-
search and development in smart cities is expanding exponen-
tially. SMC is one of the core sponsors of the IEEE Smart Cities.

The SMC Society has a number of Technical Committees
(TCs) on System Science and Engineering, Cybernetics and Hu-
man Machine Systems. Presently, there are 62 TCs in the field
of system engineering related to issue formulation, analysis and
modelling, decision making, and problem interpretation for any
of the systems engineering lifecycle phases, and deployment of
large systems between different scientific, engineering, and so-
cial disciplines [1,2].

This special issue aims to report the high-quality work sup-
ported and published by IEEE Systems, Man and Cybernetics
Society in the theory, engineering, case study, policy, and other
fields under the smart city domain including energy, health, in-
dustry and services. Due to the page limitation, the guest editors
could only select 15 papers to demonstrate the significant contri-
butions made.

II. SELECTED SMC AREAS AND ARTICLES

A smart city may be described by six fundamental pillars,
namely, smart economy for competitiveness, smart people re-
lated to social and human capital, smart governance deal with
decision making in running a society, smart mobility with inte-
gration of transport and ICT to minimize fatality and maximize
comfortability, smart environment to achieve net zero emission
with the utilization of natural resources and smart living to im-
prove quality of life and life expectancy [3].

To demonstrate the SMC efforts on smart cities research and
deployment with a long-lasting impact, in this special issue,
some papers are selected to give a coverage of few main smart
city areas including (i) smart energy, (ii) smart health, and (iii)
smart manufacturing systems, (iv) smart services and (v) smart
transportation.

A. Energy

Energy is very important in our daily lives because it is a basic
human need. There is a strong link between the availability of
energy and the growth of a city.

Cheng et al. [4] proposed a resilient distributed scheme by in-
tegrating load-frequency control (LFC) with virtual inertia con-
trol (VIC) to obtain power system resilience performance under
low inertia and hybrid attacks. A linear matrix inequality (LMI)
technique was adopted to design the distributed resilient control
gains. A novel deception attack model was proposed on the basis
of a sign function, which describes the malicious intention to
damage negative feedback control.

Zhang et al. [5] proposed a demand—response mechanism with
two noncooperative games, in which dynamic pricing is applied
for suppliers. The proposed energy trading system was proto-
typed on a cluster network, with a coordinator running as a smart
contract in a Hyperledger blockchain. Both on-chain and off-
chain processing modes were implemented to investigate the
system performance. Experimental results indicated that the pro-
posed demand-response games have a large effect in reducing
the net peak load, and at the same time, the off-chain processing
mode provides lower latency and overhead.

Yang et al. [6] studied the energy operation problem based on
a novel full-duplex model named We-Energy (WE). A multi-ob-
jective optimization model proposed realizes the economic and
security of WE. The model can respond to the changing needs
based on various environment and operating situations. A two-
channel Human-in-the-loop method was proposed to achieve
real-time regulation under abnormal conditions and online eval-
uation. The capabilities of autonomous learning and self-adapta-
tion can be improved through human—machine interaction and
collaboration. This can also better avoid decision making risks
but to ensure economic and security operation.

Lai et al. [7] proposed a resilient distributed multiagent control
scheme for AC microgrid networks with additive noise and time-
delay disturbances taking into account. The proposed multiagent
control scheme is composed of three distributed consensus pro-
tocols, which is able to synchronize the output voltages and fre-
quencies of inverter-based distributed energy resources to their
reference values and achieve the optimal active power-sharing
property by a low bandwidth communication network.

Jalali et al. [8] introduced a deep learning-based multistep
ahead approach to improve the forecasting performance of
global horizontal irradiance (GHI). A deep convolutional long
short-term memory is applied to extract optimal features for ac-
curate prediction of the GHI. The performance of such deep neu-
ral networks directly depends on their architectures. To deal with
this, a swarm evolutionary optimization method, called the sine-
cosine algorithm, was adopted and advanced to spontaneously
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optimize the network architecture. A three-phase modification
model was proposed to increase the diversity of population and
avoid premature convergence in the optimization mechanism.
The performance of the proposed method was evaluated with
three datasets collected from three solar stations in the United
States. The experimental results demonstrated the superiority of
the proposed method in comparison to other forecasting models.

B. Health

Health is at the center of human life. Good health is essential
to human happiness and contributes importantly to prosperity
and economic progress.

Guo et al. [9] designed and analyzed a prediction system about
influenza-like illness (ILI) from the latent temporal and spatial
information. In this system 1) Gaussian function model and mul-
tivariate polynomial regression were employed to study the tem-
poral and spatial distribution of ILI data; 2) the phase space re-
constructed by delay-coordinate embedding was applied to ex-
plore the dynamical evolution behavior of the 1-D ILI series; and
3) a dynamical radial basis function neural network method
which is the kernel of the system, was adopted to predict the ILI
values based on the correlations between the observations space
and reconstructed phase space. The prediction system can be
used to a model-free control schemes, i.e., there are no restriction
equations between the multivariable inputs and outputs.

Gazda et al. [10] presented a method based on a convolutional
neural network (CNN) to diagnose Parkinson's disease (PD)
from handwriting images. This eliminates any need for special-
ized devices or feature engineering. To improve the performance
of the proposed pretrained CNN, the authors proposed the idea
of multiple fine tuning to bridge the gap between semantically
different source and target datasets to facilitate more efficient
transfer learning.

Wu et al. [11] proposed a four-dimensional brain mapping
method in the form of image frames in a space-time range to rep-
resent the continuous process of a person's fatigue state. This
work couples 3-D-convolutional neural networks and long-
short-term memory networks to develop a cognitive detection
model of brain fatigue dynamics to simulate the continuous pro-
cess of brain fatigue dynamics and accurately identify different
cognitive fatigue states. This work produced an effective fusion
visualization of the whole brain electrode position information
and electroencephalogram signal.

Reddy et al. [12] proposed a novel complex network (CN)
based broad learning system (CNBLS) to realize an electroen-
cephalogram (EEG)-based fatigue detection. First, a simulated
driving experiment was conducted to obtain EEG recordings un-
der alert and fatigue state. Then, the CN theory was applied to
facilitate the broad learning system for producing an EEG-based
fatigue detection. The results demonstrate that the proposed
CNBLS can accurately differentiate the fatigue state from an
alert state with high accuracy. Driver fatigue detection is of great
importance to guarantee traffic safety and further reducing eco-
nomic as well as societal loss of the society.

C. Manufacturing Systems and Smart Industry

As manufacturing systems become more complex, the smooth
operation strongly depends on good robustness which is re-

flected in the collaborative and coherent effects among the com-
ponents of the system and the ability of the system to maintain
the expected external behavior. Process anomalies and unex-
pected failures in manufacturing systems can lead to poor quality
of process and products. The effective method of anomaly detec-
tion is a crucial factor to guarantee service quality. Internet of
Things (IoT) realizes the interconnection of devices through
wireless and mobile communication. IoT can make a real posi-
tive difference to the outcome.

Yin et al. [13] proposed an integrated model of the convolu-
tional neural network (CNN) and recurrent autoencoder for
anomaly detection. Spatial and temporal features are extracted in
CNN and recurrent autoencoder is for the classification in fully
connected networks. It shows that the proposed model can
achieve better performance on multiple classification metrics
and preferable effect on anomaly detection can be produced.

Wang et al. [14] presented a comparative study of two robust
control methods, through the combination of neighborhood con-
straints (NHCs) & modified Banker’s Algorithm (BA) and the
proposed method is based on critical places, for handling system
blocking issues caused by unpredictable failure of resources. The
applicability is demonstrated using a basic class of automated
manufacturing systems (AMSs), which appear as a set of highly
complex and numerically controlled machines with or without
human intervention to upgrade products. It was shown that the
algorithm based on critical places is more effective and efficient
given the same system and is applicable to more complex sce-
narios. The algorithm resolves not only the problem of blocking
due to a failed resource but also the problem of deadlocks.

Ge et al. [15] proposed a search pattern privacy system for
approximate shortest distance query of encrypted graphs in In-
dustrial Internet of Things (IloT). To realize search pattern pri-
vacy, two non-colluded cloud servers were adopted to accom-
plish different tasks. The first server was leveraged to store the
encrypted data and perform query operations, while the second
one was used to rerandomize the contents and shuffle the loca-
tions of the queried records. Before queries, the trapdoors were
generated by using different random numbers. After queries, the
second server was asked to rerandomize the contents of the rec-
ords that the first server touched. To enhance the efficiency on
the user side, the system was further improved by moving some
heavy workloads from the user to the cloud. The security analy-
sis and the performance evaluation show that the work is secure
and efficient.

D. Social Networks

A social network is a network of social interactions and rela-
tionships that should go well between individuals, groups, and
institutions.

Esposito, Moscato, and Sperli [16] proposed a solution against
mendacious reviews that combines fuzzy logic and the theory of
evidence by modeling trust management as a multicriteria multi-
expert decision making and exploiting the novel concept of time-
dependent and content-dependent crown consensus. It was
proved empirically that the approach outperforms other ap-
proaches, in dealing with sock puppet attacks on reviewing sys-
tems.

Mumin et al. [17] proposed an approach for item recommen-
dation with the diffusion method by combining user relation-
ships in social networks with user-item relationships derived
from the Internet of People. A resource redistribution process
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was explored in the user-object network that gives mass diffu-
sion with a higher recommendation accuracy. A tuning parame-
ter was introduced to adjust the weight of resources that the ob-
jects finally receive from users based on their social relation-
ships. Extensive experiments conducted on the real-world da-
tasets which contain friendship relationships, demonstrate the ef-
ficiencies of the proposed method in achieving higher perfor-
mance improvements in terms of the recommendation accuracy,
service diversity, and practical dependability.

E. Transportation

The importance of transportation is that it enables trade, ser-
vices, movement of people and communication that establish
civilization. Transportation enables the link between production
centers with consumption centers. It plays an important part in
economic growth and globalization.

Chen and Wang [18] developed a cooperative fleet cruise con-
trol (CFCC) framework for collision avoidance and lane chang-
ing based on vehicular sensor networks. CFCC is the first fleet
cruise control system to come up with the features such as ex-
tending the car following risk of individual vehicles to the fleet
following risk of fleet vehicles; minimizing the acceleration and
deceleration of fleet vehicles by reducing the speed recovery
time; and coordinating individual cars and fleet vehicles in
providing enough lane changing space as soon as possible.

III. SUMMARY AND CONCLUSION

Fifteen high-quality papers have been selected in this special
issue to show the hot topics in some smart city domains such as
energy, health, manufacturing system, industry, social network
and transportation. Clearly, SMC covers many technical areas
which are essential to the development of cities with the sustain-
able, marketable, affordable, renewable and technical abilities,
that is SMART!

ACKNOWLEDGMENT

The present special issue on smart cities provides a snapshot
on this multidisciplinary research covered by SMC on smart cit-
ies efforts. This Special Issue is the result of a concentrated effort
of many people; whose contribution we greatly appreciate. The
support of the leadership of the IEEE SMC Society has made a
real positive difference in leading to this special issue, the en-
couragement from the VP Publications Professor Peng Shi of the
University of Adelaide, Australia is particularly appreciated.
Special thanks go to the Editor-in-Chief Professor Robert Kozma
of Department of Mathematics, University of Memphis, USA for
his outstanding support in all phases leading to the publication.
Gratitude is expressed to Qi Hong Lai of Sir William Dunn
School of Pathology, University of Oxford, UK on the discus-
sion in healthcare. The guest editors are very grateful for the
high-quality work that the editorial staff of the Transactions and
IEEE Manuscript Central, as well as the staff of the IEEE Pro-
duction Office have given us.

CHUN SING LAI, Guest Editor

Brunel Interdisciplinary Power Systems (BIPS) Research Centre
Department of Electronic and Electrical Engineering

Brunel University London

London UB8 3PH, UK

THOMAS 1. STRASSER, Guest Editor
Electric Energy Systems — Center for Energy
AIT Austrian Institute of Technology

1210 Vienna, Austria

Institute for Mechanics and Mechatronics
Technische Universitit Wien

1060 Vienna, Austria

LOI LEI LAI, Lead Guest Editor
Department of Electrical Engineering
School of Automation

Guangdong University of Technology
Guangzhou 510006, China

REFERENCES

[1] R. Kozma and I. J. Rudas, “Editorial to the 50th anniversary issue,” [EEE
Transactions on Systems, Man, and Cybernetics: Systems, vol. 51, no.1, pp.
2-4, Jan 2021.

[2] E. Tunstel, M. J. Cobo, E. Herrera-Viedma, D. Filev, L Trajkovic, C. L. P.
Chen, W. Pedrycz, M. H. Smith, and R. Kozma, “Systems science and engi-
neering research in the context of systems, man, and cybernetics: recollec-
tion, trends, and future directions,” IEEE Transactions on Systems, Man, and
Cybernetics: Systems, vol. 51, no. 1, pp. 5-22, Jan 2021.

[3] C.S. Lai, L. L. Lai and Q. H. Lai, Smart grids and big data analytics for
smart cities, Springer International Publishing: New York, NY, USA, 491
pages, Oct 2020.

[4] Z. Cheng, S. Hu, D. Yue, C. Dou, and S. Shen, “Resilient distributed coor-
dination control of multiarea power systems under hybrid attacks,” IEEE
Transactions on Systems, Man, and Cybernetics: Systems, December 2020,
Digital Object Identifier 10.1109/TSMC.2021.3049373 (Early Access).

[5] M. Zhang, F. Eliassen, A. Taherkordi, H-A. Jacobsen, H-M. Chung, and Y.
Zhang, “Demand-response games for peer-to-peer energy trading with the
hyperledger blockchain,” IEEE Transactions on Systems, Man, and Cyber-
netics: Systems, Aug 2021, Digital Object Identifier
10.1109/TSMC.2021.3111135 (Early Access).

[6] L. Yang, Q. Sun, N. Zhang, and Z. Liu, “Optimal energy operation strategy
for we-energy of energy internet based on hybrid reinforcement learning
with human-in-the-loop,” IEEE Transactions on Systems, Man, and Cyber-
netics: Systems, Oct 2020, Digital Object Identifier
10.1109/TSMC.2020.3035406 (Early Access).

[7] J.Lai, X. Lu, Z. Dong, and S. Cheng, “Resilient distributed multiagent con-
trol for ac microgrid networks subject to disturbances,” I[EEE Transactions
on Systems, Man, and Cybernetics: Systems, Jan 2021, Digital Object Iden-
tifier 10.1109/TSMC.2021.3056559 (Early Access).

[8] S. M. J. Jalali, S. Ahmadian, A. Kavousi-Fard, A. Khosravi, and S. Naha-
vandi, “Automated deep CNN-LSTM architecture design for solar irradi-
ance forecasting,” IEEE Transactions on Systems, Man, and Cybernetics:
Systems, Jan 2021, Digital Object Identifier 10.1109/TSMC.2021.3093519
(Early Access).

[9] X. Guo, N. N. Xiong, H. Wang, and J. Ren, “Design and analysis of a pre-
diction system about influenza-like illness from the latent temporal and spa-
tial information,” IEEE Transactions on Systems, Man, and Cybernetics:
Systems, Dec 2020, Digital Object Identifier 10.1109/TSMC.2020.3048946
(Early Access).

[10] M. Gazda, M. Hires, and P. Drotar, “Multiple-fine-tuned convolutional neu-
ral networks for Parkinson's disease diagnosis from offline handwriting,”
IEEE Transactions on Systems, Man, and Cybernetics: Systems, Dec 2020,
Digital Object Identifier 10.1109/TSMC.2020.3048892 (Early Access).

[I1]E. Q. Wu, P. Xiong, Z-R. Tang, G-J. Li, A. Song, and L-M. Zhu, “Detecting
dynamic behavior of brain fatigue through 3-D-CNN-LSTM,” IEEE Trans-
actions on Systems, Man, and Cybernetics: Systems, Feb 2021, Digital Ob-
ject Identifier 10.1109/TSMC.2021.3062715 (Early Access).



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication.

Citation information: DOI10.1109/TSMC.2021.3128990,

IEEE TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS: SYSTEMS, VOL. XX, NO. XX, XXX 20XX 4

[12] T. Reddy, V. Arora, V. Gupta, R. Biswas, and L. Behera, “EEG-based
drowsiness detection with fuzzy independent phase-locking value represen-
tations using lagrangian-based deep neural networks,” IEEE Transactions
on Systems, Man, and Cybernetics: Systems, Sept 2021, Digital Object Iden-
tifier 10.1109/TSMC.2021.3113823 (Early Access).

[13] C. Yin, S. Zhang, J. Wang, and N. N. Xiong, “Anomaly detection based on
convolutional recurrent autoencoder for iot time series,” IEEE Transactions
on Systems, Man, and Cybernetics: Systems, Feb 2020, Digital Object Iden-
tifier 10.1109/TSMC.2020.2968516 (Early Access).

[14] X. Wang, H. Hu, and M. Zhou, “Discrete event approach to robust control
in automated manufacturing systems,” /EEE Transactions on Systems, Man,
and  Cybernetics:  Systems, Oct 2020, Digital Object Identifier
10.1109/TSMC.2020.3035446 (Early Access).

[15] X. Ge, J. Yu, H. Zhang, J. Bai, J. Fan, and N. N. Xiong, “SPPS: a search
pattern privacy system for approximate shortest distance query of encrypted

Chun Sing Lai (Senior Member, IEEE)
received the B.Eng. (First Class Hons.) in
electrical and electronic engineering from
Brunel University London, London, UK,
in 2013, and the D.Phil. degree in engi-
neering science from the University of
Oxford, Oxford, UK, in 2019.

He is currently a Lecturer with the De-
partment of Electronic and Electrical En-
gineering, Brunel University London.
From 2018 to 2020, he was an UK Engi-
neering and Physical Sciences Research
Council Research Fellow with the School
of Civil Engineering, University of Leeds, Leeds, UK. His current re-
search interests are in power system optimization and data analytics.

Dr. Lai was the Publications Co-Chair for both 2020 and 2021 IEEE
International Smart Cities Conferences. He is the Vice-Chair of the
IEEE Smart Cities Publications Committee and Associate Editor for
IET Energy Conversion and Economics. He is the Working Group Chair
for IEEE P2814 Standard, and the Chair of the IEEE SMC Intelligent
Power and Energy Systems Technical Committee. He is an IET Member
and a Chartered Engineer.

Thomas I. Strasser (Senior Member,
IEEE) received the master’s degree in in-
dustrial engineering and Ph.D. degree in
mechanical engineering and the venia do-
cendi (habilitation) degree in automation
from Technische Universitit Wien (TU
Wien), Vienna, Austria, in 2001, 2003,
and 2017, respectively.

For several years, he has been a Senior
Scientist with the Center for Energy, AIT
Austrian Institute of Technology, Vienna.
Before joining AIT, he spent more than
six years as a Senior Researcher investi-
gating advanced and reconfigurable auto-
mation and control systems with PROFACTOR, Steyr, Austria. He is
active as a Senior Lecturer (Privatdozent) with TU Wien. He is leading
and lead several national and European research projects. His main re-
search interests are in power utility / smart grid automation and corre-
sponding engineering and validation approaches.

Dr. Strasser is a member of IEC and IEEE standardization working
groups and as a Senior Member of IEEE involved in several activities
of IES (AdCom Member-at-Large 2018-2020 and TC Cluster Delegate
Energy 2020-2021), SMCS (BoG Member-at-Large 2018-2020 and
VP Systems Science and Engineering 2021-2022), SysCo (AdCom
Member-at-Large 2021-2022), and PES. He also serves as the Austrian
representative in the CIGRE Study Committee C6. He is an Associate
Editor of the IEEE Transactions on Systems, Man, and Cybernetics:
Systems, the IEEE Transactions on Industrial Electronics, the IEEE

graphs in IIoT,” IEEE Transactions on Systems, Man, and Cybernetics: Sys-
tems, Apr 2021, Digital Object Identifier 10.1109/TSMC.2021.3073542
(Early Access).

[16] C. Esposito, V. Moscato, and G. Sperli, “Trustworthiness assessment of us-
ers in social reviewing systems,” [EEE Transactions on Systems, Man, and
Cybernetics: ~ Systems, Dec 2020, Digital Object Identifier
10.1109/TSMC.2020.3049082 (Early Access).

[17] D. Mumin, L-L. Shi, and L. Liu, “Data-driven diffusion recommendation in
online social networks for the internet of people,” IEEE Transactions on
Systems, Man, and Cybernetics: Systems, July 2020, Digital Object Identi-
fier 10.1109/TSMC.2020.3015355 (Early Access).

[18]L. Chen and G.Wang, “Risk-aware and collision-preventive cooperative
fleet cruise control based on vehicular sensor networks,” IEEE Transactions
on Systems, Man, and Cybernetics: Systems, July 2020, Digital Object Iden-
tifier 10.1109/TSMC.2021.3050099 (Early Access).

Transactions on Industrial Informatics, and further IEEE, Springer,
Hindawi, and MPDI journals.

Loi Lei Lai (Life Fellow, IEEE) received
the B.Sc. (First Class Hons.), Ph.D., and
D.Sc. degrees in electrical and electronic
engineering from the University of Aston,
Birmingham, UK, and City, University of
London, London, UK, in 1980, 1984, and
2005, respectively.

Professor Lai is currently a University
Distinguished Professor with Guangdong
University of Technology, Guangzhou,
y China. He was a Pao Yue Kong Chair Pro-
, fessor with Zhejiang University, Hang-

zhou, China, and the Professor and Chair

of Electrical Engineering with City, Uni-
versity of London. His current research areas are in smart cities and
smart grid. Professor Lai was awarded an IEEE Third Millennium
Medal, the IEEE Power and Energy Society (IEEE/PES) UKRI Power
Chapter Outstanding Engineer Award in 2000, the IEEE/PES Energy
Development and Power Generation Committee Prize Paper in 2006
and 2009, the IEEE/SMCS Outstanding Contribution Award in 2013
and 2014, the Most Active Technical Committee Award in 2016, and
his research team has received a Best Paper Award in the IEEE Interna-
tional Smart Cities Conference in October 2020.

Professor Lai is an Associate Editor of the IEEE Transactions on Sys-
tems, Man, and Cybernetics: Systems, Editor-in-Chief of the IEEE
Smart Cities Newsletter, a member of the IEEE Smart Cities Steering
Committee and the Chair of the IEEE Systems, Man, and Cybernetics
Society (IEEE/SMCS) Standards Committee. He was a member of the
IEEE Smart Grid Steering Committee; the Director of Research and De-
velopment Center, State Grid Energy Research Institute, China; a Vice
President for Membership and Student Activities with IEEE/SMCS; and
a Fellow Committee Evaluator for the IEEE Industrial Electronics So-
ciety. He is a Fellow of IET.






