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W& HE: Quantitative dissimilarity analysis of
weighted networks

wE AL KW

WENBAL: AERUTIE R R GRS B
& MW E: Measuring the dissimilarities between
networks is a basic problem and wildly used in many
fields. Based on method of the D-measure which is
suggested for unweighted networks, we propose a

5 quantitative dissimilarity metric of weighted network

= (WD-metric). Crucially, we construct a distance
probability matrix of weighted network, which can capture the comprehensive
information of weighted network. Moreover, we define the complementary graph and
alpha centrality of weighted network. Correspondingly, several synthetic and
real-world networks are used to verify the effectiveness of the WD-metric.
Experimental results show that WD-metric can effectively capture the influence of
weight on the network structure and quantitatively measure the dissimilarity of
weighted networks. It can also be used as a criterion for backbone extraction

algorithms of complex network.
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WEBH:  Simplicial complexes and Dynamics
HwE AL  Ginestra Bianconi

#H45 NBAL: Queen Mary University of London

WEREE:  Networks are everywhere and they describe a
large variety of complex systems. Recently is has been realized
that many complex systems such as brain networks or social
networks include interactions among two or more nodes. These

complex systems cannot be captured by networks including

exclusively pairwise interactions, rather these systems should
be represented by higher-order networks such as simplicial complexes. In this talk I will show that
taking into account higher-order interactions and combining network theory with topology can
greatly enhance the ability to predict the function of complex systems starting from their structure.
I will overview recent results on the interplay between network topology and dynamics
focusing on percolation and on synchronization phenomena. A new topological approach [1] to
synchronization on simplicial complexes will be presented. Here the theory of synchronization is
combined with topology (specifically Hodge theory) for formulating the higher-order Kuramoto
model that uses the higher-order Laplacians and provides the main synchronization route for
topological signals. This model can be applied to study synchronization of topological signals in
the brain and in biological transport networks as it proposes a new set of topological
transformations that can reveal collective synchronization phenomena that could go unnoticed
otherwise.
[1] Milla AP, Torres JJ, Bianconi G. Explosive higher-order Kuramoto dynamics on simplicial
complexes. Physical Review Letters. 2020 May 27;124(21):218301

NN 4)r:  Ginestra Bianconi is Professor of Applied Mathematics in the School of
Mathematical Sciences of Queen Mary University of London and she is Alan Turing Fellow at
the Alan Turing Institute. Currently she is Chief Editor of JPhys Complexity, Editor of PloSOne,
and Scientific Reports, and she is Associate Editor of Chaos, Solitons and Fractals. Her research
activity on Statistical Mechanics and Network Science includes Network Theory and its
interdisciplinary applications. She has formulated the Bianconi-Barabasi model that displays the
Bose-Einstein condensation in complex networks. She has worked in network entropy and
network ensembles and on dynamical processes on networks. In the last years, she has been
focusing on multilayer networks, simplicial complexes, network geometry and topology,
percolation and network control. She is the author of the book Multilayer Networks: Structure and

Function by Oxford University Press.
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MEBHE: Transmission Dynamics of novel coronavirus
disease 2019 (COVID-19)
WENEHZ: EH
WwENBAHL: University of Cambridge
\é WEME: COVID-19 pandemic has been one of the

greatest challenges in the 21st century. From the start of

COVID-19, | collaborate with public health experts from

multiple countries to elucidate the epidemiology and transmission dynamics of
COVID-19. For example, by compiling a valuable transmission pair data for
COVID-19 in mainland China, we noticed the temporal change in serial interval
distributions in response to enhanced non-pharmaceutical interventions (NPIs). Here |
will talk about several of our key studies on COVID-19, including risk estimates of
COVID-19 exported from Wuhan to other Chinese cities before lockdown, estimates
of serial interval distributions and pre-symptomatic transmissions, and impact
assessment of NPIs against COVID-19 via coupling branching process models with

approximate Bayesian computation.

A~ ANfE4r: Dr. Lin Wang works at the Department of Genetics, University of
Cambridge. He mainly studies the antigenic and genetic diversity of dengue virus
(DENV) and their role in driving long-term circulation and disease risk of DENV in
endemic countries. He was a Chargéde Recherche in the Mathematical Modelling of
Infectious Diseases Unit in the Institut Pasteur, and a postdoc fellow in the School of
Public Health, The University of Hong Kong. He has published ~50 papers at
peer-reviewed journals, including Science, Nature Communications, Clinical
Infectious Diseases, and Emerging Infectious Diseases. He serves as an
Associate/Topic Editor for BMC Infectious Diseases, Pathogens, and IEEE Access.
He received the Faculty Outstanding Research Output Award of 2019, The University
of Hong Kong; Best Talk Award, 14th International Conference on Molecular
Epidemiology and Evolutionary Genetics of Infectious Diseases; Outstanding
Doctoral Dissertation Award by Shanghai Municipality in 2015; and Best Student

Paper Award at the 7th Chinese Conference on Complex Networks.
11



FEBREER
WEBE:  State Estimation under Joint False Data Injection
Attacks: Dealing with Constraints and Insecurity
wEAEL: XA
WAL AE

WEME:  We discuss the security issue in the state estimation

problem for a networked control system (NCS). A new model of

joint false data injection (FDI) attack is established wherein attacks
are injected to both the remote estimator and the communication channels. Such a model is
general that includes most existing FDI attack models as special cases. The joint FDI attacks are
subjected to limited access and/or resource constraints, and this gives rise to a few attack scenarios
to be examined one by one. Our objective is to establish the so-called insecurity conditions under
which there exists an attack sequence capable of driving the estimation bias to infinity while
bypassing the anomaly detector. By resorting to the generalized inverse theory, necessary and
sufficient conditions are derived for the insecurity under different attack scenarios. Subsequently,
easy-to-implement algorithms are proposed to generate attack sequences on insecure NCSs with
respect to different attack scenarios. In particular, by using a matrix splitting technique, the
constraint-induced sparsity of the attack vectors is dedicatedly investigated. Finally, several

numerical examples are presented to verify the effectiveness of the proposed FDI attacks.

AN 0B, BB RFRIIE, EERES, TLIE R A S =
TR« NIEILIPE R FERAATER TR, LI RAE L, R E2EHFES
Ho 2007 AEERNV T AT RS U R, S PR IR R B R L R AR B
7 [ AR K2 W )5 7T (Research Fellow). 7F 2016 4E-2020 4F 18] 4% 5 22 K il 7
e SH RS LT D2 Brunel K457, FHEIRITRS: . BB v TR . HOAT
B K HARRF RS 100, VL5 BB RS 1T, JESINTER 1 2 WAl 4. T35
ME G a% RG22 54 28 Beik RGEAFIREhIzEH] . A iR 5 055 )
T AL LA HATAIE, 2&k3® 30 RIFIRSC, FrEUSRIFT TR EE A RAE IEEE Trans.
Cybernetics. IEEE Trans. Neural Netw. Learn. Syst.. IEEE Trans. Ind. Electron.. Automatica.
Int. J. Robust Nonlinear Control %5 [E 3% 4 SCI FII#) 1. #;E x4 top #AT] IEEE Trans.
Cybernetics #TI PP A A tH B fa A
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RrBIREER
?ﬁ%}@ﬁ: Exploring biological networks in the era of big
omics data
WENEES: BN
WENBAL: FHKE
MERE. Biological networks, e.g. gene regulation network or

protein-protein  interaction  network, are important for

understanding biological functions and human diseases. However,
the biological networks are generally spatially and temporally dynamic, and are far from
comprehensive until now. The emerging large amount of various omics data (e.g. genomics and
transcriptomics data), thanks to the advance of high-throughput technologies, provides
unprecedent opportunities to investigate biological networks underlying different biological
systems. In this talk, T’ll showcase our works on protein-protein interaction networks, signaling
pathways and biomarker identification.

AN NS RO, B EHIR RN AR SRR R B B, 1HEMERE S
I BE 2UH R R SR I S B AT . H AT 3 SN TR RS A e e KA
SO TS, R T RS B E R BT TR RINE S . 2 IEEE
Senior Member. IEEE SMC Technical Committee on Systems Biology Co-Chair.
ACM SIGBio China Vice Chair. IEEE SMC Shanghai Chapter Chair. IAPR TC20
Z 5, R EIZ B TR R G A 2 W ST B R AR A E Y R AR
ERFEARAGEMFF 2N FEME G, H{E T IEEE/ACM TCBB Al
Neurocomputing %5 5 B 1) (1) % Ha i Fl 9 25 . 740 1 863 [ X E St Ak iR
PR, [ X H AR AL A H A A 2 IRTER @, £ Nucleic Acids
Research.PLoS Computational Biology 1 Bioinformatics %5 [ 52 44 ] & & SCI
W 100 KA, GIRABMERILAER (HRRL) 5,

13
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