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Abstract

Smart Grid is an essential component of future energy systems, which are
characterized by distributed, volatile energy production (solar, wind) and entirely new
components (electric vehicles) and operation concepts (virtual power plants). While
traditional control and optimization techniques of the power grids always depend on
some global information, Smart Grids require novel distributed technologies for
sensing, storage, automation, estimation, optimization, and regulation, and new
paradigms for distributed gathering, and managing. The objective of this invited
session is to address and disseminate state-of-the-art research and development in the
applications of distributed control and optimization in smart grid.

About the speaker
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#24% IEEE Trans. Industrial Informatics (SCI IF: 7.358). IEEE Trans. Systems,
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2180)F K &mE;, CRARXAAMF_FRIAN (HEF2) , AHB-_FX
AE3H| (1R HLF 1) RAR—BRFAHAFHEAL—FEL13 (HLF 1)

Inquiry: Yang Liu X|¥¥ (liuyang@zjnu.edu.cn); Jie Zhong 175 (jiezhong0615math@zjnu.edu.cn)
9




2019 B = BRI IZH P ROKF E1RE

::x/;(a
':@?} a& 81 Ff 3& }; g The Second Workshop on Mathematical
%ﬁ:‘fs

ZHEJIANG NORMAL UNIVERSITY Problems from Networked Control in 2019

b [ Fr 51 B 31 77 22 53 # 5 TR
w5
HHK¥

Abstract
TBD
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kG AGHFFRBGXIHFRARL, e FRERN. AN T ERAE
HERE. P IRESRZAAGHEF EZHF ML E T RARGCFHEIE, &
F & % 12 PNAS, PRL, JDE, IEEE TAC(Regular Paper), Syst.Control Letts., Chaos,
PLoS Comp. Biol., NJP, Brain 4 W &4 #] £, # @ 4& PRL, PRX, Chemical Rev.,
Cell £FIH AN FAk. RERALFEAERL. RABRAEHIEL,
FHAFREEALLSRFFHIF_F L, BRESAMATREEAAD G A,
NEH B HRIHLAL [EEE FRA R, HIELMAB—AlF) CHAOS %%
F= 1IBC &% %, CSIAM 5 A aHF e 1EER. ZRTELAAFRFALS L
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About the speaker

FWAE Al R _AHIR, ALFRARK, L5 ALFaRd K,
¥ E T H K5 442 E(AET Fellow), IEEE IES Nanjing Chapter £ . A% £ 4
RGO ER. oM. AR F @At R IR, GiEERFIEREL, TN
MAzH AR L AZH IR TRER. AFELTF. RBRAAFRAAGE . R
RARAARB =T 47, AP EZHEARAAHFEL3I R/, 973 F3R4 1 7.
BB AR, oL KIAR 1957, 5oL EEETRERT=42863 £ XA
Bl1R. BH TAERNEAEE AELZIE, ARRRCEALLFE T REH
Ziidsd. BMEILEFF 1R, FXEF 13, AEABIL200 %%, HE+ SCI
X100 2E. FEHFHRARFFRL _FL 1 X ZHRAHRFERAET _F %
2k NEITHERBEFEAAITR. ITHE B3MEAL HR R T HRITHL
Ho 7 AR, 2015-2018 i %4: 4 % A ik Elsevier ¥ H &% 5] % %, 2017-2018 4
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Abstract

Social behavior incurs a cost to the focal individual and benefits others. It is
ubiquitous although it seems to be against natural selection. Thus it is a puzzle how
and why social behavior evolves. The last decade has seen that adaptive social
network sheds great light on this puzzle. The idea is simple: Individuals are not only
able to adjust its own strategy but also to adjust its neighborhood. Thus social
behavior can be selected. Most of the previous works make use of the Monte Carlo
simulation to address how the adaptive social network alters the fate of the social
behavior. Insightful intuitions are obtained by this method. The most important is that
social individuals form clusters to resist the invasion of free riders. Analytical method,
however, is lacking to provide a theoretical insight on why it is so. Here we propose a
novel method to analytically address this issue. Our analytical results not only agree
with the insights from previous simulation results, but also provide an explanation to
previous counter intuitive simulation results. Furthermore, we extrapolate from
networks to more complex population structures. These include inter-dependent
networks and sets, which mimics the groupchat in Wechat. We find that our analytical
method is also applicable in such complex social populations. This shows that our
method is powerful. It opens up an avenue to dealing with the social evolution on
adaptive social populations.

About the speaker

Dr. Bin Wu obtained his Ph.D in Dynamics & Control, Peking University in
China. He was a research fellow at the Department of Evolutionary Theory, Max
Planck Institute for Evolutionary Biology in Germany. He also held visiting positions
in Harvard University in the US and Monash University in Australia. Dr. Wu currently
is an associate professor in Beijing University of Posts and Telecommunications. His
research interests include evolutionary game theory, biological modeling, complex
systems, epidemic spreading dynamics, stochastic dynamics. He has coauthored over
40 papers in peer reviewed scientific journals, including PNAS, Automatica, PLoS
Computational Biology, Journal of the Royal Society Interface, New Journal of
Physics. His publications have received over 900 citations with 3 over 100.
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Abstract

In this talk, we discuss the problems of the stability and stabilization of
continuous-time probabilistic logic networks (CT-PLNs). First, we demonstrate that
the concept of finite-time stability for discrete-time PLNs cannot be extended to
CT-PLNs. Thus, we introduce the concept of asymptotical stability for CT-PLNs.
Second, a necessary and sufficient condition for asymptotical stability with respect to
a subset is proposed. Third, for a continuous-time probabilistic logic control network,
we propose a necessary and sufficient condition under which asymptotically
stabilizing sampled-data feedback exists. Last, Monte-Carlo simulation algorithms are
proposed to efficiently simulate a CT-PLN in the time domain.

About the speaker

Yugian Guo graduated from the Department of Physics, Changsha University,
China, in 1995. He received the M.S. degree in Mathematics from Hunan Normal
University, China, in 2003 and Ph.D. degree in Systems Science from the Institute of
Systems Science, Chinese Academy of Sciences, Beijing, China, in 2006. He was
with the School of Electrical and Electronic Engineering, Nanyang Technological
University, Singapore, as a Research Fellow from Aug. 2006 to Jan. 2009 and from
Feb. 2011 to Dec. 2012, respectively. Since 2009, he has been with the School of
Automation, Central South University, China, where he is currently a full professor.
His research interests include nonlinear control, hybrid control systems and logical
dynamical networks.
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About the speaker

H¥=, LRI KPR, MEEFIF, 2008 FHF L L F 20 KF 4
PHFFR, MANEHR L. FRFRELARFT AL F TEASFRRAF
IR, IHFARAAAFELIR (BLRAB 2 AfFFLeRE 1 R) ,
WiLE ARAFEAL IR, ARBBRARS —1FH (43 F) £ Proc Nalt Acad
Sci USA (IF: 9.58, 2019), J Am Chem Soc (IF: 14.695, 2018a, 2018b, 2 %), Angew
Chem Int Ed (IF: 12.257, 2019), Signal Transduct Target Ther (IF: 5.873,2019, 2018,
2 %), Brain Behav Immun (IF: 6.17,2008) 4 Z«& % %k SCI 5 K& XL 26 & ; VA
F—EAAABRBEBRELAEHN IR (LAHEALIR) o NBHITEHFFR TR
F LR FERE LR DA F L 151 AF TARVIRRITR. A CFH
FAFRIERTRAITE I RKFEAFRL T FEKEAT AT R F AL R
B; ARBRAAMFELRITIFNFR, L8 A RFAFEALRFFNERS
/FYAFES R KE T B WEMR 2B XFERIIFARBERER=F
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2 BEFHRR. ARt BUHEFLFARGALIN, RFTEILE
BRABFFRARRAGEAXANGEELEL2LER, FRARESEFNFARNEH,FS
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Abstract

In this talk, we introduce dynamical quantum networks which evolve according
to Schrodinger equations but subject to sequential local or global quantum
measurements. A network of qubits forms a composite quantum system whose state
undergoes unitary evolution in between periodic measurements, leading to hybrid
quantum dynamics with random jumps at discrete time instances along a continuous
orbit. The measurements either act on the entire network of qubits, or only a subset of
qubits. We reveal that this type of hybrid quantum dynamics induces probabilistic
Boolean recursions representing the measurement outcomes. With global
measurements, it is shown that such resulting Boolean recursions define Markov
chains whose state transitions are fully determined by the network Hamiltonian and
the measurement observables. Particularly, we establish an explicit and algebraic
representation of the underlying recursive random mapping driving such induced
Markov chains.Next, with local measurements, the resulting probabilistic Boolean
dynamics is shown to be no longer Markovian. A recursive way of computing such
non-Markovian probability transitions is proposed. Finally, we adopt the classical
bilinear control model for the continuous Schrodinger evolution, and show how the
measurements affect the controllability of the quantum networks.

About the speaker

Fkp, PEARFREZFLEAAB/FARRIANFA R 2008 T+ BFF
R FS AP FEE LS5, 2008 57 A £ 2010 56 A £ F AR A%
FEHELEZEENFHLEM A I . TE2HRAABOUEEHRBNSEAA HES
FH . TFR&E, 2011 F 3 Automatica 2008-2010 3 &/ x X R FE L%
2014 #3E XA ?f&ﬂ%—— FE (HLF52)

Inquiry: Yang Liu X|¥¥ (liuyang@zjnu.edu.cn); Jie Zhong 175 (jiezhong0615math@zjnu.edu.cn)
17




ZHEJIANG NORMAL UNIVERSITY Problems from Networked Control in 2019

RN 2019 5= EREEE PR F B
& » ﬁ‘

i@;: ag bl ﬁf 3C. }; g The Second Workshop on Mathematical
%&wﬁﬁ

VIHh 3 T 2 8 ek R G5 — 2k i ) R H N
'
REKF

Abstract

ABEMI I T SRR G — B4 X RANTF, RE T &Y
HABINT —BOHE I H] P A 4G K4 AR 24 Lyapunov % 3% F= % Lyapunov & 4
o AT A MR TR SRR A o, @ id M % % Lyapunov ¥k, %4
BT RTFIHEGIAG SFRIKRRE—BEIE, 3t —FRT 7T -8R AK
) T ASE G RIS H] P 09 B o )G, MASAR AT B AT B AR RAR R EAT T B 4,

About the speaker

B, R RERE, MEARN, BRARFFFELKRE, LHAER
FHFRAEKRE, HEAEL2RSUINHFR (ZRMK) - 2012 FHEEHE
P Fiw KRS, 2013 451 A £4, 4w KF1EH. F24E [EEE Transactions on
Systems, Man, and Cybernetics: Systems (IF: 5.135), Asian Journal of Control (SCI
IF: 1.528) % 4%, S ANEFRRRAFIGE R BT, 2ARRRAERE L%, TEAHL
FoREBIERP AFINFLEREEZR, PEL LS ARFFRALAR
55 kNG EHZ2ER, TERELSEMNFARNEHFESIREELAER, £8

Ky 1R R, IEEE Senior Member., #FE KA AAF A 4LM A 33,
EHERGOHFRAR 1R, THEARESAR 2R, XA HREE LA
HOPAA 1R, AT TARAWEREEFAREELA 1A, BRARE
2EEREL IR, EEZ2HMRABOIELLMERRERSEH, 28D HEZR,
2 RIEH Sk feig k45 4) . £ IEEE Trans. Automatic Control, IEEE Trans.
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Abstract

Revealing complicated behaviors from time series constitutes a fundamental
problem of continuing interest and it has attracted a great deal of attention from a
wide variety of fields on account of its significant importance. The past decade has
witnessed a rapid development of complex network studies, which allow to
characterize many types of systems in nature and technology that contain a large
number of components interacting with each other in a complicated manner. Recently,
the complex network and deep learning have been incorporated into the analysis of
time series and fruitful achievements have been obtained. Complex network and deep
learning analysis of time series open up new venues to address interdisciplinary
challenges in climate dynamics, multiphase flow, brain functions, economics and
traffic systems. Some novel methodologies and their applications in this research area
will be introduced.

About the speaker
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This talk includes three aspects as below :
(1) A master stability framework in multiplex networks for complete, intra-layer
and inter-layer synchronization.
(2) Intra-layer synchronization in duplex networks based on Lyapunov stability
theorem.
(3) A threshold effect of coupling delays on intra-layer synchronization in duplex
networks.

About the speaker
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