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Systems optimization for smart industry

J& LT

RIEKRF

#E: Systems optimization is the core basic theory of decision-making in smart industry, as well as the heart and
engine of data analytics. This talk will discuss some systems modeling methods and optimization solution methods
we have been working on. The systems modeling methods are to quantitatively describe different practical problems
with proper formulations, including set-packing model, space-time network model, and continuous-time based model.
The optimization solution methods include: 1) Integer optimization to optimally selve typical combinatorial
optimization problems based on mathematical programming. According to the structure|features of the problems,
different methods are designated including branch-and-price, Lagrangian relaxation, Benders decomposition, outer
approximation, and branch-and-cut. 2) Convex optimization is the core of machine learning.dt is also used to solve
practical continuous optimization problem. Major methods are discussed, such as ‘gradient descent, alternative
direction, second order cone, and semidefinite. Additionally, duality theaties are used4o improve their efficiency. 3)
Intelligent optimization to solve the large-scale optimization problems with high don-linearity, dynamics, or multi-
objectives. Various intelligent optimization algorithms”willybe ‘discussed, including incremental dynamic DE
algorithm, individual-dependent DE algorithm, and (IMOEA| algorithm®4) Topology optimization is used to
scientifically design material layout within a givenphysical space, sojas to maximize the system performance while
satisfying a given set of loads and boundary conditions and constraints. It is widely used in lightweight design for
mechanical equipment in smart industry. Majoritopology optimization solution methods to handle discrete structure
and continuum structure are discussed. Overall, ‘systems optimization provides the scientific basis for decision-

making and data analytics in smart industry.

B, YEIRRBELS ANANAFRIRKFEAK . EiF6%), RiAFEH
M SRR EXR —FEAFRATA. BFRFEIRER “N—R" FHE
WAFNAEK, SRR TV HRERNER MM TN ELLIREEE. TLBEEERS
FUERFAEMRZFFPCEERERMAFR. TENRGER IEAE #O T4
BE R, FEESFRFALZASE/\BEAMFEIEFATINARR . HFH
HEBIKIgwtZ o2, PERMRAALERNGARENER TR, TEHIEZ
E¥CREERKELSRIVHERT SR ELZERSEFE. TEHARTEATLSE
RGN ERTE, GEILAKENF. ZERNTENEFT . REFI H5#
wF . mRFEISHSEM. SR EREMLA. BERSHA MM, WEFREMEFRER T L, BT
VamB e SEFITX. £ SRMOAE . £ IBREERME REESRERAEMEA, TE RN,

REVH . mRRAaEReMMEA, BEER. EF R, TUHES TV EEHEA, URAERKFE.

MR FECRE / S HHE), BRI Y, RAL. GRILFWIZNA. AN 6 MNERILERE RE
44738, & & SCI #A | 1ISE Transactions. IEEE Transactions on Evolutionary Computation, IEEE Transactions
on Cybernetics. Journal of Scheduling. International Journal of Production Research. Journal of the Operational
Research Society #9 Associate Editor, [EFR#iF| Annals of Operations Research %7 Z, [EFF#F| Asia-Pacific
Journal of Operational Research [X 3% & % (Area Editor). & & £ B 7 T Ik 5 £ 4t T 42 3 AL # | 1ISE Transactions
B0 S I A 2017 4R i £ 5L 16 X2 (Best Applications Paper Award).
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Risk Models for Cybersecurity
David Rios Insua

AXA-ICMAT Chair, ICMAT-CSIC and Spanish Royal Academy of Sciences

#§ZE: Ishall present advances in relation to cyber security risk models with emphasis in cyber insurance. Stemming
from an initial reference model for cyber security resource allocation, I shall focus on taking advantage from the
system structure (including multiple facilities) and the relevance and risks associated to Artificial
Intelligence/Machine Learning tools for cyber security.
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469 A Robust Rating Aggregation Method based on User

Homolaterality for Collusive Disturbance
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S9Parameter identification of Hammerstein—Wiener
nonlinear systems with unknown time delay based on

the linear variable weight particle swarm optimizatio
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A spiking network model accounting for multi-

peaked distribution in visual working memory task
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827 Application of bidirectional DC/DC converter based
on sliding mode control in DC microgrid
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SRR FAIE RS

Tl CRTH AN, b CF, R LML AR R St
(Battery energy storage system, BESS) 2 A\ HEL#EE
BRG . NEEBAINR AR ENLE, FT RI)EE
D3GR 22 MRS A 1 57 R Th 2R A7 SRR B IR
EES7 T A BESS HIHLCS RS X HLIRGRE ST
R, R B RGISAT A S I 57 R L
/NS EYEEDAC H R, H H it 2 [Rw] g
LTI o NSRZAEAY, 3T oGk 2 H AR
HILAL R Z A 1 B A AL i) @, IR GAMS,
DICOPT Kffdea 1 XU HLFEGNRE /1 PPAl AL 1)
PSR . BET 00 B AGIR AR, MBI BRI 0
AWTTTHXT BESS N Jo (1) L EE & SR &0 X FL 4N
REJTIEAT TIRN M. )5, AT TR A0 AT, BRiE
T AT PR RY R SR SR AR

» SaA01-2 13:15-13:30
8180ptimal Design of High-Power Medium-Frequency
Transformer Using Hollow Conductors with

Consideration of Multi-objective Parameters

Bz P IE R
57 P8 KA
GISEITVA P8 KA
Power electronic transformer (PET) is applied to the
high-speed train for lightweight demand. A
300kW/5kHz high-power medium-frequency

transformer (HPMFT) using hollow conductors in a
power unit of the PET is optimally designed in this paper.
The target of the design is to balances the loss, leakage
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inductance, and weight of the HPMFT. For this purpose,
the design parameters of the HPMFT are firstly
confirmed according to the system structure and
parameters of the PET. Secondly, the design process of
the HPMFT is developeds, Finally, the results of 48
design schemes of core-typeand shell-type structures
are compared by the comprehensive evaluation standard,
which equilibrates the three above©bjective parameters
of the HPMET. According tofthe optimal scheme, a
prototypens, manufactured, whose test results verify the
correctness of the optimal design method.
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STOGEL T TSR [l Fr) 25 B HL Do S B S A A Y

YER B TR
[ &5 R TR

B BB T 75 R B H ARAE T 22 A e e ST P R
SIS A i e oL 1 R P P A Y R R x AN [ 6 F A
B SR, BB ENEER R H R, iR
A R T8 H AT T R O TR R R HR o S
IS 5 A R 35 A 0 B R A HEURIT P R PRI T3 81
I ERRAE X SR E A ISR, AR SRR TR U
FHELIRIN [RS8, DA SRR B KA, 3
HH AN T S N (] AR BE R I SR E AR,
HAE A 7 U AR iz BB i) R e J o
KA T AN ST S A SRAIE B 3 TR I [ ) S g
WAL ) A BRI 5 A 3k

» SaA0l1-4 13:45-14:00
S0Real time pricing of smart grid based on filled
function method

e o TR
FHEAE g TR
The cost of electricity mainly comes from the peak
periods of electricity consumption, so cutting the peaks
and filling the valleys of electricity consumption is the
key to solve this problem. The real-time pricing of smart
grid based on smart meters can guide customers'
electricity consumption through price to cut the peaks
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and fill the valleys of electricity consumption. The
assumption that users' marginal utility of electricity
consumption is decreasing makes the real-time pricing
model based on social welfare maximization is convex.
In reality, there are customers with non-decreasing
marginal utility, and their utility needs to be depicted by
a non-concave function, which makes the real-time
pricing model based on social welfare maximization is
non-convex. Previous methods for solving the convex
real-time pricing model are often trapped in the local
optimum of the non-convex model and cannot obtain
the global optimum price of electricity. In this paper, we
apply the filled function method to solve the non-
convex real-time pricing model for customers with non-
decreasing marginal utility, and guide them to use
electricity reasonably through the global optimal price.

» SaA0l -5 14:00-14:15
SOV R il G PN 4 v (A Y SR B S G A AL SR e T
e JEHE BRHOR
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I [ FURE T PRIV R BT % A7 SR s LA P 2541 1
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» SaA0l-6 14:15-14:30
M8 FL TP R ARG AR FL ik 5 F IR R Fe FL b R
Fik

ISRV [aplilNES
3 A FOGAR HL %G (Distributed PV generator, DPVG)
SR 4 7Y, (Electric Vehicle electric charge
station, EVCS) KL NFE XL L R Guis 1774k
B, Fik, ALET DPVG 5 EVCS 1Rk
HRR, SEEIC R RISAT R FXZ A, AR
FER] FH ) o M2 0T TC L 3R e ) e 28 I oA e
AT MR AT I 2R |, @257 1 RIS %5 & DPVG H /)
5 EVCS 7 H S BEHLRAE ) EVCS-DPVG B #1
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RIBR . FERAORIC L R GEas 47 L oL RN 2R K
HI#E T, AL DPVG 5 EVCS A E 5%
B, RATRERRAC L R SR . # EVCS-DPVG
KA RIS A 73 i EVCS FLRIT o) AT DPVG #i
R e, SR R R, B A
ARG IAT RN LHIR SR kR . BT
BEFLBIN F RIS T, 3R e TARRCE. &a, %
T IEEE 33 7 filiC fL AR G 07 B S 480 A SC P Ak
RURISR AT & B HEAT I0AIE .

» SaA01-7 14:30-14:45
32Multivariable T-S Fuzzy Decision Variable Gain
Coordinated Control of PV and Storage Hybrid DC
Access

RIEFE [EapiibNca
Bl P IE K
HE= [EapiibNca

Hybrid DC access for PVjand storage is an important
structural “form for distributed renewable energy
This paper
improving the access utilization rate of PV and storage

microgrid applications. focuses on
energy and enhancing the access stability of the DC bus
voltage. \Firstly, based on the voltage droop control
the

telationship between the power margin of PV and

method® for multi-source access systems,
storage energy and the regulation of bus voltage
deviation is analyzed. Then, multivariate T-S fuzzy
decision mechanism is used to design a nonlinear virtual
resistance-based voltage droop gain coefficient, which
to achieve highly adaptive coordinated distribution of
PV and storage power as well as support bus voltage
regulation. The T-S fuzzy input variables are the bus
voltage deviation of the access point, the state of charge
of the energy storage unit, and the photovoltaic light
intensity. Finally, the simulation system is built by
means of MATLAB/Simulink, and the feasibility and
effectiveness of the proposed method is verified through
a multi-case simulation comparison with traditional
control methods.

> SaA01-8 14:45-15:00
7A Traversal Multi-target Path Planning Method for

Unmanned Cruise Ship in a Complex Environment
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To solve the problem of multi-target optimal path
planning for unmanned cruise ships in complex
environments, a hybrid multi-target path planning
method is proposed in this study. The method is divided
into two parts: first, an improved grey wolf optimizer
(GWO) algorithm is used to calculate the optimal multi-
target cruise sequence. Second, the A* algorithm
combined with the improved artificial potential field
(APF) method is used to complete the single-target path
planning between each target. The multi-target path
planning problem is transformed into a TSP-like
problem by this method. In view of the unconsidered
environmental factors in the traditional GWO algorithm,
the environmental impact factors are introduced into the
fitness function to reflect the impact of obstacles and
unknown areas during multi-target sequence planning.
Based on the planned target sequence, the single-target
path planning between each target point is then
completed. The problem of an unreachable target caused.
by traditional APF method is improved by the optimized
repulsive potential function. The simulation results in a
complex environment showed that the proposedmethod
in this study could plan a better execution sequence,to
reach the target point. For the sametarget point, the
proposed method exhibited abetter performance than
other methods in terms of distance and time €osts-

SaA02 13:00-15:00 &4
BRS: 150-455-565
P& m B Sl KB i i
FREN sEiE EiERF
FREN B RIEH TR
» SaA02-1 13:00-13:15
219The Kronecker-clique model for higher-order
clustering Coefficients
A HH R

We propose a Kronecker-clique model, which possesses
the higher-order properties, i.e., high-order clustering
coefficients, of real-world networks. The higher-order
clustering coefficient is defined as the closure
probability of cliques. The higher-order structure of
Kronecker-clique model is formed by introducing some

cliques into the stochastic Kronecker model according
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to the degree-dependent function. We compare the
higher-order clustering coefficients of the Kronecker-
clique model with those of the stochastic Kronecker
model and the HyperKron model when fitting the real-
world networks. The results indicate that the Kronecker-
clique model performs better than the stochastic
Kronecker model, the HyperKron model as well as the
traditional clustered model. Moreover, we perform k-
core decomposition and show that the maximum k-core
of the Kronecker-clique model is closer to that of real-

world networks compared with the stochastic
Kronecker model.
» SaA02-2 13:15-13:30
153 Jh B8 20 1 2 o (R TS AR R

M A TR

Fundamental laws | of humang4mobility have been
extensively studied, yet, we are still lacking a
comprehensive understanding of the mobility patterns
of sharing conveyances. Since travellers would highly
ptebablyyno longer possess their own conveyances in
the |near future; the interplay between travellers and
sharing bikes is a central question for developing more
Dockless

systems that record detailed information of every trip

sustainable transportation. bike-sharing
provide us a unique opportunity for revealing the hidden
patterns behind riding activities. By treating each bike
as an individual entity, we reveal that distributions of
mobility indicators of bikes are quite different from
humans; and mobility patterns are even inconsistent
across cities. All above discrepancies can be well
explained by a choice model that is characterized by a
universal scaling. Our model unveils that instead of
choosing among the newest bikes, the distribution of
rank values of selected bikes on usage condition
manifests a truncated power-law and is quite stable
across several cities despite various diversities. Our
framework would have broad implications in sharing
economy and contribute towards developing a greener,

healthier, and more sustainable future city.
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2Higher-order  similarity = of human  brain
microstructural and functional networks
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139A Path - based Approach to Analyzing the Global
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Liner Shipping Network

TREEAY REEF TR
The maritime shipping network is the backbone of
global trade. Data about the movement of cargo through
this network comes in various forms, from ship-level
Automatic Identification System (AIS) data,
aggregated bilateral trade volume statistics. Multiple

to

network representations of the shipping system can be
derived from any one data source, each of which has
advantages and disadvantages. In this work, we examine
data in the form of liner shipping service routes, a list of
walks through the port-to-port network aggregated
from individual shipping companies by a large shipping
logistics database. This,data i§ inherently sequential, in
that each route*fepresents a [sequence of ports called
upon by a cargo ship. Previous work has analyzed this
data without “taking| full ‘advantage of the sequential
infofmation.)Our contribution is to develop a path-based
methodology for analyzing liner shipping service route
data, computing|navigational trajectories through the
network thatboth respect the directional information in
the shipping routes and minimize the number of cargo
transfers between routes, a desirable property in
industry practice. We compare these paths with those
computed using other network representations of the
same data, finding that our approach results in paths
that are longer in terms of both network and nautical
distance. We further use these trajectories to re-analyze
the role of a previously-identified structural core
through the network, as well as to define and analyze

a measure of betweenness centrality for nodes and
edges.
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complex cities
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Cities are typical dynamic complex systems that
connect people and facilitate interactions. Revealing
universal collective patterns behind spatio-temporal
interactions between residents is crucial for various
urban studies, of which we are still lacking a
comprehensive understanding. Massive cellphone‘data
enable us to construct interaction networks based on
spatio-temporal co-occurrence of individuals. The rank-
size distributions of hourly dynami€¢ populationyof
locations are stable, although people aremmalmost
constantly moving in cities and“hotspots that attract
people are changing over time in a day. A lasger eity is
of a stronger heterogeneity as¥indicated)\by a larger
scaling exponent. After aggregating spatio-temporal
interaction networks ever consecutive time windows,
we reveal a switching behavior of cities between two
states. During the active"“state, the whole city is
concentrated in fewer larger communities; while in the
“sleeping" state, people are scattered in more smaller
communities. Above discoveries are universal over
diversified cities across continents. In addition, a city
sleeps less, when its population grows larger. And
spatio-temporal interaction segregation can be well
approximated by residential segregation in smaller
cities, but not in larger ones. We propose a temporal-
population-weighted-opportunity model by integrating
time-dependent departure probability to make dynamic
predictions on human mobility, which can reasonably
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well explain observed patterns of spatio-temporal
interactions in cities.
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32Quantifying  the  structural and  temporal
characteristics of negative links in signed citation
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Although the citation relationships among papers can
help in tracking and ufiderstanding the development of
knowledge, few studies,have noted that the content and
sentiments of eitations of a paper differ. An author may
agree with or criticize the cited paper, which represent
different ways of inheriting knowledge. Here, using
sentiment-labeled citation data to construct a directed
signed citation netwofk in the field of Computational
Linguistics, we systematically quantify the structural
patterns of meégative citations, impact assortativity of
involved) papers, occurrence time distribution and
consequences of receiving negational attention.
Remarkably, we find that papers with different impacts
have a similar probability of receiving negative citations,
and highly cited papers tend to give negative citations
to low-impact papers but avoid giving negative citations
to high-impact papers. Our research also reveals the
random occurrence rules and colocation patterns of
negative citation distribution. In addition, we show that,
in the short term, the high probability of multiple
negative citations is positively related to the impact of
the cited paper, but it is negatively related to the impact
in the long run. Our findings explain the pattern by
which negative citations occur and deepen the

understanding of negative citations.
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Hidden directionality unifies commutity deteetion and

cluster analysis
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Community detection and cluster analysis have long
been regarded analegous yet studied separately for
decades, both of which'aim to group similar objects into
categories. We are lacking aufified framework for both
tasks mainly due to fundamental differences between
vector and topology and difficulties on bi-mapping
between them. We discover that phase transition in
percolation theory signifies a proper distance threshold
when converting vector to topology, which assists better
clustering high-dimensional data. We propose a fast
local searching algorithm applicable to both tasks based
on hidden directionality that is identified from local
information. Such directionality specifies a hierarchical
following relation that an object will be in the same
group as the closest object that is of a larger local value.
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Our algorithm also naturally gives rise to meaningful
group centers. The strength of our framework is
demonstrated on several test cases in both fields with
ground-truth category labels.
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Nonlinear MIMO technology has been proven to solve
the problem of excessive power consumption caused by
the base station with more than 100 antenna pairs have
been adopted for Internet of Vehicles (IoV). However,
the nonlinear MIMO scheme applied in the oV scenario
does not consider the real-world channel with the
characteristics of vehicle motion. In addition, traditional
channel estimation in nonlinear MIMO technology are

not robust under the variation of channel parameters in
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IoV. To get more accurate channel estimation results and
achieve perfect robustness for changing channel
parameters, we propose a channel estimation scheme of
Half Phase Only (HPO)-MIMO based on Convolutional
Neural Network (CNN). Moreover, we also use the
COST 2100 channel model, which is more suitable for
simulating the IoV scenario. Furthermore, the channel
estimation scheme based on CNN algorithm can be used
favorably in the nonlinear MIMO and IoV scenarios.
Simulation results have shown that the proposed CNN-
based channel estimation achieves outstanding mean
squared error performance compared to the Generalized
Approximate Messagifig (GAMP) algorithm. Besides,
the excellent performances prove the rationality of using
the COST 2100<€hannel model.
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Cross-domain few-shot classification aims to recognize
images in the new categories and domains that only
contain few but unacquainted images. Considering the
problems of fine-grained recognition in cross-domain
few-shot classification including marginal overall-
discrepancy in feature distribution and obvious fine-
grained difference in dataset, this paper proposes a
simple and effective attentive fine-grained recognition
(AFGR) model. Specifically, the residual attention
module is stacked into the feature encoder, basedion the
residual network, which can linearly gnhance different
semantic feature information to help the metriesfunction
better locate the fine-grained fedture information ofjthe
image. In addition, a bilinear metric function structure
is proposed to learn and, fusé®different fine-grained
image features, respectively, since the/ weights of
bilinear measurement functions are not shared.
Eventually, the final classification/result is obtained by
merging the recognition of"bilinear metric function
through posterior probability multiplication. In this
papetr,
experiments are carried out with the typical few-shot

ablation experiments and comparative
dataset mini-ImageNet as the training domain and the
CUB, Cars, Places and Plantae datasets as the test
domain. The experimental results demonstrate that the
proposed AFGR method is effective, with the highest
increase in recognition accuracy 13.82% and 7.95%
compared with the latest results under the experimental
settings of 5-wayl-shot and 5-wayS5-shot, respectively,

which also proves the problems of fine-grained
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recognition in cross-domain small sample classification.
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» SaA06-6 14:15-14:30
3Self-organizing deep belief modular echo state

network for time series prediction
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A deep belief echo state network is an effective deep
learning framework for solving time series prediction
problems. The suitable structure of the hidden layers
determines the prediction performance of the neural
network. However, a neural network structure designed
using artificial experience has difficulty meeting
application requirements. To address this problem, this
paper proposes a self-organizing deep belief modular
echo state network (SDBMESN) model for time series
prediction with high accuracy. The basic framework of
this model includes two parts: a deep belief network for
deep feature extraction and a modular echo state
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network with subreservoirs for time series prediction.
To find a suitable neural network structure, a neuron
significance based on mutual information is designed to
measure the degree of information of the neurons, and
then a self-organizing mechanism is designed to realize
the dynamic adjustment of the hidden layer neurons and
subreservoirs. In addition, the robust loss function is
used to improve the robustness of the prediction. The
simulation results of nonlinear system modeling,
sunspot prediction and algal bloom prediction
demonstrate that the SDBMESN has good prediction
performance and robustness.

» SaA06-7 14:30-14:45
Water quality evolution mechanism modeling and
health risk assessment based on stochastic hybrid

dynamic systems
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Water quality assessment analysis is an important
technical means for water pollution prevention and
control. In this research area, mechanism models“and
real observation data of water quality evolution are
always used to perform water quality, assessment.
However, the existing water quality evolution
mechanism modeling researches commonly userasingle
time-invariant model to modelthe water quality
evolution process. It is inapptopriate to directly desCribe
the complex behaviorttef long-term water quality
evolution with the eXisting models, since the evolution
process contain different featuresstates, and the water
quality evolution characteristics under these states are
different. In addition, the™existing water quality
assessment methods are mostly methods for directly
processing and calculating the observation data of water
quality. This makes the existing methods difficult to
effectively compensate for the contingency and
randomness in the water quality evolution process,
which leads to deviations and errors in performing the
water quality assessment. Considering these
deficiencies, this paper proposes a water quality
evolution mechanism modeling and health risk
assessment method based on stochastic hybrid dynamic

systems (SHDS). Firstly, a hybrid water quality
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evolution mechanism (H-WQEM) model is established
based on SHDS, and a hybrid improved fruit fly
optimization algorithm (H-IFFOA) is proposed to
identify the unknown parameters of the H-WQEM
model. Then, an improved interacting multiple model
extended Kalman filter algorithm (IIMM-EKF) is
employed to estimate the probability distribution of the
hybrid state of the H-WQEM model, including the
probability distribution of different feature states of
water bodies and the probability distribution of water
quality indexes under these states. Finally, the health
degree of water quality is proposed as an indicator to
achieve a quantitative”assessment of the water health
risk status. Real obsecrvation data from a monitoring
station at Baiyafigwan in China is used to validate the
effectiveness of the proposed method. The results show
that the method can effestively describe the complex
water quality,evolution pfocess, and reasonably assess
the water quality health risk status.

. SaA06 - 8 14:45-15:00
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829F ffects of official information and rumor on resource-

epidemic coevolution dynamics

TR TR
B B RPN

Epidemic-related information and resources have
proven to have a significant impact on the spread of the
epidemic during the Corona Virus Disease 2019
(COVID-19) pandemic. The various orientation role of
information has different effects on the epidemic
spreading process, which will affect the individual®
awareness of resources allocation and epidemic
spreading scale. Based on this, a three-layer network is
established to describe the dynamic coevolution process
among information dissemination, resource allocation,
and epidemic spreading. In order to analyze dynamic
coevolution process, the microscopic Markov chain
(MMC) theory is used. Then, the threshold of epidemic
spreading is deduced. Our results indicated that the
official information orientation intensity inhibit§ the
epidemics spreading, while rumor orientation intensity
promotes epidemic spreading. At the same time, the
efficiency of resource utilization restrains the expansion
of the infection scale. The two kinds of informatien are
combined with resources o Tespectively. Official
information will enhance (the inhibitoryseffeet of

resources epidemics spreading,while rumor will do the

opposite.
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"nfluence of heterogeneous nodes on oscillation in
excitable networks

% L NS
Studies of sustained oscillations on complex networks
with excitable node dynamics received much interest in
the of
heterogeneous nodes in excitable neural networks on

recent years. Understanding effects
oscillations is critical. We found that the effects of
different heterogeneotis nodes on oscillations are
completely different. 'Ehe most obvious phenomenon is
the cause of es€illation death andithe change of the
oscillation sgurce. Here we employ a simple excitable
model to explore how héterogeneous nodes within a
network cantinfluence oscillations. It was observed that
there \are three)cases: not changing the oscillation,
blockingythe oscillation and changing the direction of
the oscillation®For different heterogeneous nodes, we
the which

oscillations occur, the oscillation source was changed,

accurately,  found conditions under
and the two causes of oscillation death. And for different
coupling methods, the same phenomenon was found.
This shows that the role of heterogeneous nodes does
not have much to do with the way the model is coupled.
It also reveals the reasons for the coexistence of multiple
oscillations and what kind of oscillation sources are

formed under different topologies.
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404Stability and bifurcation in a predator-prey system
with prey-taxis

IS M pdie RPN
In this paper, we consider a generalized predator-prey
system with prey-taxis under Neumann boundary
condition, that is, the predators can survive even in the
absence of the prey species. It is proved that for arbitrary
spatial dimension, the corresponding initial boundary
value problem possesses a unique global bounded
classical solution when the prey-taxis is restricted to a
small range. Moreover, the local stabilities of constant
steady states (including trivial, semi-trivial and positive
constant steady states) are investigated. A further study
on the co-existence steady state implies that the prey-
taxis term suppresses the global asymptotical stability
and influence the steady-state/Hopf bifurcations (if they
exist). Analyses of steady-state bifurcation, Hopf
bifurcation, and even Hopf/steady-state mode
interaction are carried out in detail by means™ef
Lyapunov-Schmidt procedure. In particular, we obtain
stable or unstable steady states, time-periodic solutions,
quasi-periodic solutions, and spherelike surfaces)of
solutions. These results provide theoretical evidenees to
the complex spatio-temporal™ dynamics found | by
numerical simulation.
» SaB01-6 16 30- 16 : 45
83Complexity and chiaos control of a Coufnot duopoly

model with bounded fationality
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The Cournot duopoly game with bounded rationality is
studied based on the central manifold theorem and
bifurcation theory. The results show that the model
undergoes flip bifurcation and Neimark-Sacker
bifurcation. An approximate expression of the invariant
curve caused by the Neimark-Sacker bifurcation is
given. In addition, numerical simulations are performed
to support the theoretical results, such as bifurcation
diagrams, maximum Lyapunov exponent diagrams,
invariant curves, time-series diagrams, and chaotic

attractors. Furthermore, the existence of codimension-2
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bifurcation is obtained. Analytical and numerical
methods of chaos in the sense of Marotto’s definition
are also shown. Finally, this paper presents two control
methods to control the chaotic track from two
perspectives of the decision-makers.
» SaB0l -7 16 :45-17:00
3 Collective dynamics of phase oscillator populations
with three-body interactions

3k LN
Many-body interactions between dynamical agents
have caught particular attention in recent works that
found wide applications in physics, neuroscience, and
sociology. In this paper'we imyestigate such higher order
(nonadditive) interactions on: collective dynamics in a
system of glebally coupled heterogeneous phase
oscillators. We show that the thiree-body interactions
encoded microscopically in nonlinear couplings give
rise fo addedidynamic phefiomena occurring beyond the
pairwise interactions. The system in general displays an
abrupt “desynchronization transition characterized by
irreversible ‘explosive synchronization via an infifinite
hysteresis, loop. More importantly, we give a
mathematical argument that such an abrupt dynamic
pattern is a universally expected effect. Furthermore, the
origin of this abrupt transition is uncovered by
of the

equilibrium states, as well as by providing a detailed

performing a rigorous stability analysis
description of the spectrum structure of linearization
around the steady states. Our work reveals a self-
organized phenomenon that is responsible for the rapid
switching to synchronization in diverse complex
systems exhibiting critical transitions with nonpairwise
interactions.

» SaB0l -8 17:00-17:15
¥2Dynamic behavior of prostate cancer cells under

antitumor immunity and pulse vaccination in a random

environment
L7098 A K2
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Advanced prostate cancer (PCa) is usually treated with
androgen deprivation therapy (ADT), which is initially
effective but can lead to metastatic castration-resistant
The

immunotherapy can enhance the antitumor immune

prostate  cancer. dendritic cell vaccine
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responses to help fight cancer and has been shown to be
A PCa

incorporating ADT and immunotherapy is developed in

effective. stochastic  impulsive model
this article to analyze the elimination of androgen-
dependent and androgen-independent cancer cells under
the Besides the

uniqueness and boundedness of global positive solution

noise interference. existence,
of the model, some sufficient conditions of extinction
and persistence in mean of PCa cells are also obtained
by using the 1t6’s formula and the comparison theorem
of stochastic differential equation. Our study illustrates
that high-intensity noise perturbation can inhibit the
development of PCa and verifies theoretically and
numerically that frequent vaccination can improve the
survival time of the patient with ADT.

» SaB01-9 17:15-17:30
293Finite-time dissipative control for memristor-based
bidirectional associative memory neural networks with

time-varying delays
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In this paper, finite-time dissipativity analysis®and
dissipative control problems for memristor-based
bidirectional associative memory neural networks

(MBAMNNSs) with time-varying delays are investigated.

The switched memristive connection weights of
MBAMNNSs are explained wyia“the interval matrix
method, which is different from the existing method.
Correspondingly, the MBAMNNS are translated into
BAMNNSs  with the
framework of Filipov solution “and differential

interval parameters / under
inclusions. Therefore, “Seme sufficient conditions of
finite-time bounded (FTB) and finite-time (Q, S, R)-y
dissipativity for MBAMNNSs are obtained. Meanwhile,
the finite-time dissipative controllers are designed
through solving some linear matrix inequalities (LMIs).
Finally, a numerical example with simulations is given
to illustrate the correction of the proposed results and

the effectiveness of the designed controllers.
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Network science characterizes topological properties of
complex system and suggests the intertwined interplay
The

investigation of the structure-dynamics relevance is

between structure and collective dynamics.

crucial for the understanding of normal system

functioning, but remains unclear due to various factors,
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in particular to low spatial-temporal resolutions from
experimental recording. In this talk, we will mainly
introduce our recent work on the characterization of
convergent and divergent neurons of larval zebrafish. In
particular, we recorded the activity of brain neurons in
the larval zebrafish simultaneously with a battery of
visual stimulations using a light-sheet imaging system,
and identified neurons tuned to each stimulus type and
motor output and discovered groups of neurons respond
to different stimulations. The convergent and divergent
neurons are defined according to the number of
responsed stimulations. We analysized the statistical
and temporal characterizations of these neurons, and

find significant characterizations responsible for
behaviors.
» SaB02:5 16:15-16:30

%5The reconstruction ofy the network structure in

flocKing systems basgd od'time series

A [ B K2
15 [ B B R 2
BupeH [ B K2

Swarm tefers to a macroscopically self-organized
collabefative and synchronous behavior, forming an
orderly and stable state independently and it’s also
regarded as a system. The implementation of the
characteristic depends on the interaction relationship
between the entities in the swarm. However, these
interactions are difficult to be observed directly from the
outside. The problem we focus on is inferring the
interactions in a swarm from the individual trajectories.
Similar inference problems exist in other systems,
called network reconstruction. It’s a fundamental
problem pervading research on complex systems. In this
paper, we develop a new method for inferring direct
interactions from the motion state of individuals in the
cluster. Introducing a matrix of Euclidean distance
representing the distance correlation, we sum all the
matrices at each cross-section of the time series to
obtain a weight matrix indicating the correlations. Then
the network structure could be reconstructed by
thresholding the weight matrix, where positions with
higher weight values correspond to higher correlation
probability. We verify the effectiveness of the proposed
method in different system dynamics including the
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Vicsek, and the Cucker-Smale models with different
Robust

reconstruction is achieved in flocking systems with

networks as communication topologies.
more control parameters, which is viable even in the
presence of external noise. The proposed method uses a
combination of time series analysis and cross-sectional
analysis to provide a new perspective for reconstructing
the communication network of a swarm, which helps to
better understand and control swarms.
» SaB02-6 16 : 30- 16 :45
87Using the manifolds of discrete dynamical systems to
understand the entrainment of circadian oscillators.

B EWN TN
Circadian rhythms are endogenous oscillations, widely
found across biological species, that have the capability
of entraining to the 24-hour light-dark cycle. We study
the dynamics of a hierarchical circadian system
consisting of N peripheral oscillators coupled to a single
central circadian oscillator. We introduce a systematic
way to derive an N-dimensional entrainment map for
this network where all oscillators are governed by the
Kuramoto model.
» SaB02-7 16:45£17:00
S4Transfer entropy calculation for short time seqQuences
with application to stock markets

S s
We investigate the estimationsof transfer entropy (TE)
for short time sequences [by correlation=dependent
balanced estimation of.diffusién entropy employed in
the transfer entropy (CBEDETE) method and the
normal transfer entropy (NTE) method. Our finding
shows that the CBEDETE method is more effective than
the NTE method on TE calculation for short time series.
Based on this conclusion, we use 38 important stock
market indices from 4 continents to create successive
financial networks with 10~60-day windows and 1-day
step by the CBEDETE method. By extracting the
evolution characteristics of out-/in-degree of stock
networks, we obtain the most influential stocks RTS,
KOSPI, PSI, NIKKE and AORD of Europe, Asia and
Oceania and the most influenced stocks IBOVESPA,
NYSE, NASD and MERV of America. Finally, by
monitoring the ratio of link numbers of each network
and smoothing the curves, we find an interesting result
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that almost all effective peaks in the smoothed ratio
curves are prior to the financial crises, such as the global
financial crisis in 2008, China’s stock market crash in

2015, etc.
» SaB02 -8 17:00-17:15
URole of lurkers in threshold - driven information
spreading dynamics
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The threshold model as a classical paradigm for
studying information spreading processes has been well
studied. The main focuses are on how the underlying
social network structure or the size of initial seeds can
affect the cascading dynamies. However, the influence
of node characteristics.has been largely ignored. Here,
inspired by empirical obsetvations, we extend the
threshold m@del by taking into account lurking nodes,
who rarely interact with their neighbors. In particular,
we considefytwo different scenarios: (i) Lurkers are
absolutely silentiand never interact with others and (ii)
lirkers‘intermittently interact with their neighborhood
with an activityrate p. In the first case, we demonstrate
that lurkérs may reduce the effective average degree of
theunderlying network, playing a dual role in spreading
dynamics. In the latter case, we find that the stochastic
dynamic behavior of lurkers could significantly promote
the spread of information. Concretely, slightly raising
the activity rate p of lurkers may result in a remarkable
increase in the final cascade size. Further increasing p
could make nodes become more stable on average,
while it is still easy to observe global cascades due to
the fluctuations of the effective degree of nodes.

» SaB02-9 17:15-17:30
86Scaling up real networks by geometric branching
growth

AR HINE2

Real networks often grow through the sequential
addition of new nodes that connect to older ones in the
graph. However, many real systems evolve through the
branching of fundamental units, whether those be
scientific fields, countries, or species. Here, we provide
empirical evidence for self-similar growth of network
structure in the evolution of real systems---the journal
citation network and the world trade web---and present
the Geometric Branching Growth model, which predicts
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this evolution and explains the symmetries observed.
The model produces multiscale unfolding of a network
in a sequence of scaled-up replicas preserving network
features, including clustering and community structure,
at all scales. Practical applications in real instances
include the tuning of network size for best response to
external influence and finite-size scaling to assess
critical behavior under random link failures.
SaB03  15:15-17:30 XUFfT
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> SaB03-1 15:15-15:30
4ISDetecting quantum entanglement with unsupervised
learning

P15 8 B PNES
Quantum properties, such as entanglement and

coherence, are indispensable resources in various
quantum information processing tasks. However, there
still lacks an efficient and scalable way to detecting
these useful features especially for high-dimensional
and multipartite quantum systems. In this work, we
exploit the convexity of samples without the ‘desired
quantum features and design an unsupervised machine
learning method to detect the presence,of suchifeatures
the of
entanglement detection, we propose a_complex-valued

as anomalies. Particularly,” in context
neural network composeduof pseudo-siamese network
and generative adversarial net, and then/train it with
only separable states to constructynon-linear witnesses
for entanglement. It is shown via/numerical examples,
ranging from two-qubit to ten-qubit systems, that our
network is able to achieve high detection accuracy
which is above 97.5% on average. Moreover, it is
capable of revealing rich structures of entanglement,
such as partial entanglement among subsystems. Our
results are readily applicable to the detection of other
quantum resources such as Bell nonlocality and
steerability, and thus our work could provide a powerful
tool to extract quantum features hidden in multipartite
quantum data.

» SaB03-2 15:30-15:45

39Influence of Misperception on Zero - Determinant
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Strategies in Iterated Prisoner’ s Dilemma

FERIRH Hh R B
e v R B
WL Hh R B

Zero-determinant (ZD) strategies have attracted wide
attention in Iterated Prisoner's Dilemma (IPD) games,
since the player equipped with ZD strategies can
unilaterally enforce the two players' expected utilities
subjected to a linear relation. On the other hand,
uncertainties, which may be caused by misperception,
occur in IPD inevitably in practical circumstances. To
better understand the situation, we consider the
influence of misperception on ZD strategies in IPD,
where the two playets, player X and player Y, have
different but the
misperception and itis believed4o make ZD strategies

cognitions, player, X detects
by player Y."We providé, a necessary and sufficient
condition “for the| ZD in IPD with
misperception, wherethere is also a linear relationship

strategies

between players'utilities in player X's cognition. Then
we explore bounds of players' expected utility deviation
from a linear relationship in player X's cognition with
als@ improving its own utility.

» “SaB03-3 15:45-16:00
#2Distributed sub-optimal optimization for generalized

resource allocation problems

gEEy PN
Distributed optimization for resource allocation

problems is investigated and a sub-optimal continuous-
time algorithm is proposed. Our algorithm has lower
order dynamics than others to reduce burdens of
computation and communication, and is applicable to
weight-balanced graphs. Moreover, it can deal with both
local set constraints and coupled inequality constraints,
and remove the requirement of twice differentiability of
the cost function in comparison with the existing sub-
optimal algorithm. However, this algorithm is not easy
to be analyzed since it involves singular perturbation
type dynamics with projected non-differentiable right-
hand side. We overcome the encountered difficulties
and obtain results including the existence of an
equilibrium, the sub-optimality, and the convergence of
the algorithm.

» SaB03 -4 16:00-16:15
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» SaB03-5 16:15-16:30
22Competitive  Volleyball Algorithm for Global
Optimization

FIVE TR

The competition algorithm proposed in this paper is a
metaheuristic technique based on swarm optimization.
It is inspired by the competition between volleyball
teams in a league and the improvement in players’

overall abilities in order to win the Most Valuable Player

award. Several specific terms relating to competition,
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such as pre-match reinforcement, single round robin
mechanism, optimal strategy constitute the structure of
the algorithm. The sensitivity of several parameters of
the algorithm is analyzed and tested for three types of
benchmark functions: uni modal, high-dimensional
multimodal and low-dimensional multimodal functions.
Through the use of these three types of test functions,
the performance of this algorithm is compared with nine
classical metaheuristic algorithms: Genetic Algorithm
(GA), Differential Evolution (DE), Harmony Search
(HS), Artificial Bee Colony (ABC), Particle Swarm
Optimization (PSO), Sine Cosine Algorithm (SCA),
@ompetition (SLC), League
Championship Algorithm || (LCA) and Volleyball
Premier League™(VPL). CVA has been used to solve
three real-world engineering pfoblems. The results

Soccer  League

show that the“performance of the CVA is behaviorally

promising “Jand better £ than the other classical
metaheuristic algorithins.
», SaB03 -6 16 :30- 16 : 45
477Quantum €Xtfeme learning machine

HEIK PN
Extremé learning machine (ELM), with fast training
speed and high generalization performance, has been
widely used in the industry. However, it becomes
inefficient to process the real-time data of extremely
high dimensionality, under the practical and complex
industrial situations. In this work, we introduce the
advanced quantum technology to deal with the above
issues and propose the model of quantum extreme
learning machine (QELM). Particularly, we establish
the framework to build up QELM, of which the
parameters are efficiently obtained via Harrow-
Hassidim-Lloyd algorithm. Moreover, we test our
QELM on a wide range of datasets, including the daily
demand forecast dataset, synthetic datasets, and other
public datasets, and find that it can achieve the same or
better prediction performance than the classical ELM.
Further, it is tested on the IBM quantum simulator to
demonstrate that the QELM is feasible within current
technology and also admits high performance on real
quantum computers. Finally, the theoretical analysis
shows that the QELM is both space-saving and time-

saving to process the high-dimensional data. Thus, our
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work opens the way for using quantum technology to
tackle the hard problems in the open environment and
complex industry.

» SaB03-7 16:45-17:00
367Algorithm design and approximation analysis on

distributed robust game

- R B
s R B
. R B

We design a distributed algorithm to seek generalized
Nash equilibria of a robust game with uncertain coupled
constraints. Due to the uncertainty of parameters in set
constraints, we aim to find a generalized Nash
equilibrium in the worst case. However, it is challenging
to obtain the exact equilibria directly because the
parameters are from general convex sets, which may not
have analytic expressions or are endowed with high-
dimensional nonlinearities. To solve this problem, we
first approximate parameter sets with inscribed
polyhedrons, and transform the approximate problem in
the worst case into an extended certain game with
resource allocation constraints by robust optimization.
Then we propose a distributed algorithm for this certain
game and prove that an equilibrium obtained from the
algorithm induces an e-generalized Nash equilibtium
of the original game, followed by convergencesanalysis.
Moreover, resorting to the metric spaces and |the
analysis on nonlinear pertutbed systems, we. estitmate
the approximation accuraey related to € and point out
the factors influencing the accuracy of €.
» SaB03 -8 17:00-17:15
>57Optimization of Actioh,Recognition Model Based on
Multi-Task Learning and Boufidary Gradient

TR [FEpEPNES
Recently, people’ s demand for action recognition has
extended from the initial high classification accuracy to
the high accuracy of the temporal action detection. It is
the
simultaneously. The key to behavior recognition lies in

challenging to meet two  requirements

the quantity and quality of the extracted features. In this
paper, a two-stream convolutional network is used. A
three-dimensional convolutional neural network (3D-
CNN) is used to extract spatiotemporal features from
the A two-dimensional

consecutive  frames.
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convolutional neural network (2D-CNN) is used to
extract spatial features from the key-frames. The
integration of the two networks is excellent for
improving the model” s accuracy and can complete the
task of distinguishing the start — stop frame. In this
paper, a multi-scale feature extraction method is
presented to extract more abundant feature information.
At the same time, a multi-task learning model is
introduced. It can further improve the accuracy of
classification via sharing the data between multiple
tasks. The experimental result shows that the accuracy
of the modified model is improved by 10%. Meanwhile,
we propose the confidehce gradient, which can optimize
the distinguishing method of the start - stop frame to
improve the temperal action detection accuracy. The
experimental result'shows that _the accuracy has been
enhanced by 11%.

» [SaB0329 17:15-17:30
374Distributed Wlgorithm for Seeking Bayesian Nash

Eguilibtium in Subnetwork Zero - sum Games

e o R b
e o R B
s SLEEE

We “consider a Bayesian Nash equilibrium seeking
problem in subnetwork zero-sum games. The network
consists of two subnetworks and agents in the same
subnetwork collaborate to compete with other agents in
the adversarial subnetwork. Each agent has its own cost
function and receives information from neighbors
through time-varying graphs. We propose a distributed
algorithm for seeking a Bayesian Nash equilibrium and
analyze on the convergence when the graphs are
uniformly jointly strongly connected, and the cost
illustrate the

functions are strictly convex. We

effectiveness of the proposed algorithm by a numerical

example.
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840The influence of individual emotions on the coupled
model of unconfirmed information propagation and

epidemic spreading in multilayer networks

ERE LT A
it A LT A

Epidemic outbreaks are often accompanied by the
unconfirmed information propagation. Especially-ifi‘the
early stages of an epidemic outbreak, because of the
lack of adequate verification, some ,unconfirmed
information appears, which has a significant impact,on
the epidemic. Meanwhile, individuals undesgdifferent
emotions can also have different'résponse to epidemics.
In the paper, an interplay between epidemiesspreading
and unconfirmed information®™propagation model is
established considering individuals’ emotional factors
in multilayer networks. The mean-field method is used
to analyze the interactiomdynamic propagation process
and the threshold of epidemic is obtained. Finally,
the

simulations of scale-free network, the validity of the

through theoretical analysis and numerical
results is verified. The results show that the information,
although unconfirmed, is still conducive to curb the
spread of the epidemic. In addition, individuals with
different emotions will adopt different self-protective

behaviors, so as to further affect the spread of the

epidemic.

» SaB04-3 15:45-16:00
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» SaB04:4 16:00-16: 15
31Epidemic dynamics ow higher-dimensional small
world netwoks

T e TR
Dimension govetns dynamical processes on networks,
but studies of'spreading on finite-dimensional networks
are| usually restricted to one or two dimensions. To
facilitate investigation of the impact of dimension on
spreading processes, we define a flexible higher-
dimensional small world network model and
characterize the dependence of its structural properties
on dimension. Subsequently, we derive mean field, pair
approximation, intertwined continuous Markov chain
and probabilistic discrete Markov chain models of a
COVID-19-inspired
removed (SEIR) epidemic process with quarantine and

susceptible-exposed-infected-

isolation strategies, and for each model identify the
basic reproduction number RO. The results showing that
both network properties and the outcome of Monte
Carlo simulations vary substantially with dimension or
rewiring rate, but predictions of continuous state models
change only slightly.

» SaB04-5 16:15-16:30
409Frequency-Amplitude Correlation Inducing First-

order Phase Transition in Coupled Oscillators

FREE TR
JK B TR

First-order phase transition in coupled oscillators,
which is different from the continuous phase transition,
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have been widely concerned because of its discontinuity
and irreversibility. In previous work, the stable
occurrence of such phenomenon depends on a designed
coupling mechanism between each network oscillator,
such as the unique network topology or weighted
coupling strength, which is related to nodal dynamics.
Here, we propose a new first-order phase transition
generation mechanism. To be specific, for the oscillator
model containing amplitude information, a surprising
explosive phenomenon emerges when dynamics of each
node satisfies a complementary relationship between
intrinsic amplitude and natural frequency, which does
not rely on the frequency distribution. Our findings
suggest that heterogeneous coupling of each networked
oscillator is not a necessary condition for the existence
of first-order phase transitions. Therefore, it provides a
new perspective to understand such phenomenon from
the correlation of intrinsic properties rather than
heterogeneity of external coupling.

» SaB04-6 16:30-16:45
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Event-Triggered = Mean-Square
Consensus Control for Discrete-time Stochastic Multi-

Agent System With System Uncertainties

Hid% TRTRER
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In this paper, the mean-square consistency control
problem of a class of discrete time-varying multi-agent
systems with system parameter uncertainty and the
dynamic event-triggering mechanism is studied. Using
a dynamic event-based mechanism, each agent only
updates the control input signal when it violates the pre-
set triggering conditions. A mean-square consistent
performance index is used to reflect the transient
consistent behaviour of the deviation degree between
each agent and the mean of the average state of the
whole system. For a fixed network communication
topology, the purpose is to design a time-varying
feedback controller, sothat the mean square consistency
index of each agent in, each|time step can satisfy the
given upper beufid,constraint undetythe disturbance of
external disturbances! in the closed-loop network multi-
agent system. Then,|the feedback gain is obtained by
solving the'selution of rectirsive linear matrix inequality.
Finally, a simulation ‘€xample is given to illustrate the
authenticity and effectiveness of the proposed algorithm.

> || SaB04- 8 17:00-17:15
2IMotidn modal recognition method based on Scharr
operator

Tk HPRATE K

In the videos related to terrorism and violence, the
behavior of character entities is always accompanied by
aggressive hitting and waving, and the interaction of
behaviors among multiple entities is often associated
with violence. In order to extract the character's
behavior characteristics from the video, this paper,
based on the contour detection of the video frame,
considers the modeling based on the action of the entity
in the video, and constructs the action recognition mode.
In addition, a ConvLSTM network was introduced and
a motion recognition model based on contour detection
was built for temporal correlation analysis of gradient
feature images of multiple adjacent video frames. In the
verification experiment, the influence of Sobel operator
and Scharr operator on contour extraction and precision
of motion recognition model is discussed respectively.
The constructed Scharr-2DCNN-ConvLSTM motion
recognition model achieves 91.6% accuracy in five-fold

cross-validation.
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2Delay-dependent Asymptotic Stability of Highly
Nonlinear Stochastic Differential Delay Equations
Driven by G-Brownian Motion

W= iR TR
Based on the classical probability, the stability of
stochastic differential delay equations (SDDEs) whose
coefficients are growing at most linearly has been
investigated intensively. Moreover, the delay-dependent
stability of highly nonlinear hybrid
differential equations (SDEs) has also been studied
recently. In this paper, by using the nonlinear

stochastic

expectation theory, we first explore the delay-dependent
criteria on a class of highly nonlinear hybrid SDDEs
driven by G-Brownian motion (G-SDDEs). Then, the
(weak) quasi-sure stability of solutions to G-SDDEs is
developed. Finally, an illustrative example is analyzed
by the ¢-max-mean algorithm for verifying our theory
results.

» SaB05-2 15:30-15245
603Robust cycles of Boolean contrah netwofkSywith

finite disturbances

{4 kN2
TE% University of Camerino

When the dynamics 0f a logical network are affected by
external disturbances, the structures of'their cycles will
be diverse, which is quite different from the logical
networks without disturbance. In this paper, we
introduce several types of robust control cycles (RCCs)
for Boolean control networks (BCNs) affected by finite
disturbances, and provide their computing methods.
First, the cycles of a BCN are classified as strong RCCs
and weak RCCs according to their ability to resist
disturbances. Secondly, the properties of states on a
cycle for the BCNs are revealed, based on which all the
RCCs whose weak connecting degree is not more than
and the
corresponding state feedback controls are given. Finally,
the

one with certain length are obtained,

some examples are given to demonstrate
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effectiveness of the obtained theoretical results, as well
as to show the potential applications of these results. It
is noted that all the RCCs are searched from a subset of
the state space, which determined by the properties of
RCCs obtained by this paper, rather than the full space.
Finding the RCCs from a subset will be very helpful to
reduce the computational complexity.

» SaB05-3 15:45-16:00
105Delay Tolerance of Hybrid Stochastic Differential
Equations Driven by Lévy Noise

E'ET B TR
HIR bR TR
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In this article we will study the delay tolerance for stable
hybrid stochastieddifferential equations driven by Lévy
noise (HSDEs-LN)under globalfLipschitz continuous
coefficients. “Based on Iyapunov conditions, we will
show that when the original HSDEs-LN without delay
is p' th moment exponentially stable, the system with
small delays is still p th moment exponentially stable.
We will also®obtain explicit delay bounds for moment
exponential stability. An example will also be provided
to demionstrate the effectiveness of the theoretical
tesults.

» SaB05-4 16 :00-16: 15
7350ptimal time-decay rates of the 3D compressible
nematic liquid crystal flows with discontinuous initial

data and large oscillations

i J PR
TR J PR

The global existence of low-energy weak solutions for
the 3D compressible nematic liquid crystal flows with
discontinuous initial data and large oscillations has been
proved by Wu-Tan (J. Differential Equations 264 (2018)
6603-6632) under the assumptions that the initial energy
is small and the initial density has positive lower and
upper bounds. However, up to now, the time-decay
rate of these solutions has remained an open problem
since the solutions have low regularity, and particularly
the density has no regularity. We resolve this problem
by proving time-decay rates of the solutions in L"-norm
with 2 < r < oo. Moreover, if additionally the
initial data satisfies some low-frequency assumption,

the optimal lower bound decay rates of solution are also
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obtained. Therefore, our decay rates are optimal in this
sense.

» SaB05-5 16:15-16:30
68Global exponential stability of delay dynamical
systems with impulsive effects due to logic choice

[iRspRe H R K
ZFS H PRI KA

In this paper, we investigate the global exponential
stability of delay dynamical systems with impulsive
effects due to logic choice. First, we introduce delay
dynamical systems with logic selected impulsive effects
and establish impulsive-type Hanalay differential
inequality. Furthermore, by using semi-tensor product
and estimating Cauchy matrix of linear system, we
obtain the criteria on global exponential stability of the
nonlinear delay system under impulsive control suffered
by logic choice. Finally, explicit steps on impulsive
stabilization of the delay systems are presented.
Examples and stimulations are given to illustrate the
effectiveness of the results.

» SaB05-6

303Small-Gain-Based Fuzzy Adaptive

16 :30-16: 45
Contrel™wef

Interconnected Systems with Unmodeled Dynaimics

fRiE GLPNC
ZEIUHT 1T Tl

This paper presents a new stabilizing ¢entrol seheme for
a class of interconnected nonlin€ar'systems subjected to
unmodeled dynamics and unmeasurable states. Fuzzy
logic systems are appliedato approximate the unknown
functions, and a [fuzzy-based state Jjobserver is
constructed. The interconnection ‘of the overall system
is completely compensated via the cyclic-small-gain
condition theorem, and the™small-gain theorem is
introduced to overcome the unmodeled dynamics in
each subsystem. Furthermore, assumptions from prior
literature are relaxed and computing burden is reduced
through the design of less adaptive laws. This paper
proves that under the designed control scheme, the
closed-loop systems are controlled to be input-to-state
practical stable (ISpS) and that all signals are
guaranteed to be semi-globally uniformly ultimately
bounded (SGUUB). Finally, the paper’s simulation
section illustrates the effectiveness of the proposed

approach through an example derived from a practical
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system model. In sum, this work’s unique contributions
are as follows: (1) For the first time, this paper
investigates the stabilizing control problem for a class
of

unmodeled dynamics and unavailable states. A novel

interconnected nonlinear systems subject to

decentralized control scheme is proposed by
introducing the small-gain approaches and the ISpS
theory, thus establishing an efficient method for
eliminating the coupling effects caused by the
interaction and the unmodeled dynamics. This allows
the designed controller to be applied to practical
environments. (2) The small-gain theorem and the ISpS
theory are incorporated into the adaptive fuzzy control
framework to handle'the unmodeled dynamics. (3) A
direct method,eftadaptive law design is employed for
this control scheme.'And only the output information is
available in this paper. This means that the approach is
morg suitable for practical'systems with limited onboard

sensors and unmeasurable states.
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S99 Adaptive output-feedback control for stochastic
nonlinear systems with global practical output tracking

H s b PN

e HIIR =7
This manuscript addresses the adaptive output-feedback
stabilisation for a class of stochastic nonlinear systems
with global practical output tracking. Firstly, we give
sufficiently smooth pseudo-sign and pseudo-dead-zone
functions, and introduce a new Lyapunov function. The
developed pseudo-dead-zone function overcomes well
the extra time variation and/or additive non-vanishing
uncertainties due to the practical tracking, Then, based
on the back-stepping method, a systematic design
procedure are used to deal with parameters insbothydrift
and diffusion terms. It is showr that a new controller is
constructed can make the closed-loop, equilibriuim of
interest is globally stable'in,probability. Specifically, the
solution process can be regulated to the origin almost
surely. Finally, a simulation example'is submitted to
illustrate the efficiency ofithe designed controller.
» SaB06-2 15:30-15:45
2220n the existence of the exact solution of quaternion-
valued neural networks based on a sequence of
approximate solutions

FRES E RSN
In many practical applications, it is difficult or
impossible to obtain the exact solution of the
mathematical model due to the limitations of solving
methods and the complexity of the neural network itself.
A natural problem is given as follows: does the exact
solution of quaternion-valued neural networks (QVNN’s)
successively improved approximate

exist when

solutions can be obtained? Fortunately, the Hyers—Ulam
stability happens to be one of the important means to
deal with this problem. In this article, the issue of
Hyers—Ulam stability of QVNNs with time-varying
delays is addressed. First, inspired by the Hyers—Ulam
stability of general functional equations, the concept of
the Hyers—Ulam stability of QVNNSs is proposed along
with the QVNNs model. Then, by utilizing the
successive approximation method, both delay-
dependent and delay-independent Hyers—Ulam stability
criteria are obtained to ensure the Hyers—Ulam stability
of the QVNNs considered. Finally, a simulation
example is given to/verify) the effectiveness of the
derived results.
» SaB06-3 15:45-16:00
#SLipschitzdike pr@perty relatiff€é to a set and the
generalized Mordukhovichgeriterion

ZEH] 4 PR AE I K/ E PRS2 Bt
In this,paper we will establish some necessary condition
and sufficient condition respectively for a set-valued
mapping to have the Lipschitz-like property relative to
a closedjset by employing regular normal cone and
limiting normal cone of a restricted graph of the set-
valued mapping. We will obtain a complete
characterization for a set-valued mapping to have the
Lipschitz-property relative to a closed and convex set
by virtue of the projection of the coderivative onto a
tangent cone. Furthermore, by introducing a
projectional coderivative of set-valued mappings, we
establish a verifiable generalized Mordukhovich
criterion for the Lipschitz-like property relative
toaclosedandconvexset. We will study there presentation
of the

valuedmappingrelativetoaclosedandconvexsetbyusingt

graphical modulus of aset-

heouternormofthe corresponding projectional

coderivative value. For an extended real-valued
function, we will apply the obtained results to
investigate its Lipschitz continuity relative to a closed
and convex set and the Lipschitz-like property of a

level-set mapping relative to a half line.

> SaB06 -4 16:00-16:15
406A novel one-layer recurrent neural network for
solving interval-valued constrained optimization
problem
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In recent decades, the neurodynamic approach is widely
studied and applied in various optimization and
engineering problems. This paper investigates the
optimization problem with both interval-valued
objective function and constraints. We present a novel
one-layer recurrent neural network to solve the interval-
valued optimization problem with nonlinear interval-
valued constraints. By choosing suitable Karush-Kuhn-
the

problem

interval-valued
the

neurodynamic approach. It is indicated that the neural

Tucker conditions we solve

constrained  optimization through
network model is not only stable in the sense of
Lyapunov, but also globally convergent to the optimal
solution. In the end, some simulation results are
presented to prove the feasibility and effectiveness of
this one-layer recurrent neural network.
» SaB06-5 16:15-16:30
180Modeling and Analysis of a Nonlinear Age-
Structured Model for Tumor Cell Populations with
Quiescence

PA < H R iR
We present a nonlinear first-order hyperboli¢ partial
differential equation model to describe age-structured
tumor cell populations with proliferating and quieseent
phases at the avascular stage in vitro, We assume, that
the division rate of the proliferating cells is nonlinear
due to the limitation of the nutrient and sspace! We
consider the model includes a®proportion)of newborn
cells that enter directly the quiescent phase with age
zero. We think that this proportion canreflect the effect
of treatment by drugs sueh as erlotinib. We investigate
the existence and uniqueness of solutions, the local and
global stabilities of the trivial steady state and the
existence and local stability of the positive steady state.
We perform numerical simulations to verify the results
and to examine the impacts of parameters on the
nonlinear dynamics of the model.

» SaB06-6
216

16:30-16:45
Mean-square stability of stochastic quaternion-
valued neural networks with variable coefficients and

neutral delays

R I HRAGE K
RN A HRA K
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In this paper, the stochastic quaternion-valued neural
networks model with variable coefficients and neutral
delays is considered, and the mean-square stability
criterion is provided via the method of mathematical
analysis. In deriving stability criterion, the considered
stochastic quaternion-valued neural networks model is
implemented as an entirety form without separating the
model into two complex-valued and four real-valued
models. And the obtained result is valid for stochastic
real-valued and complex-valued neural networks. A
numerical simulation/example is given to show the
effectiveness of the obtained tesult.

» SaB06 -7 16:45-17:00
748 Adaptive Recursiye TerminalgSliding Mode Control
Based on Improved Fully "Adjusted RBF Neural
Network

R £ P JE R
82 P JE R
SV P JE R
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This paper proposes an adaptive recursive terminal
sliding mode (ARTSM) control based on improved fully
adjusted RBF neural network for the uncertainty of
angular velocity of the Micro Electromechanical
System (MEMS) gyroscope. First, the mathematical
model of the MEMS gyroscope is introduced, then an
ARTSM
consists of a fast nonsingular terminal sliding surface

controller is constructed. The sliding surface

and a recursive integral terminal sliding surface, which
not only guarantees finite-time convergence but also
reduces the arrival time by setting the initial value of the
integral element. At the same time, the tracking error
can ideally converge to zero. In addition, to overcome
the dependence of the system on parameters, an
improved fully regulated RBF neural network is used to
approximate the time-varying parameters of the system.
Simulation studies are implemented to verify the
effectiveness of the proposed scheme.

» SaB06 -8 17:00-17:15
303Prescribed-time Stabilization and Inverse Optimal of
High-order Stochastic Nonlinear Systems

%X IR



ENETERFNFAR

X b PN
In this paper, the prescribed-time mean-square

stabilization and inverse optimal control is proposed for
a class of high-order uncertain stochastic nonlinear
systems with strict feedback form. Firstly, a new non-
scaling backstepping design scheme is developed by
using the technique of adding a power integrator and a
novel state feedback controller is successfully
constructed. Then, a suitable adaptive fuzzy control
strategy is proposed to deal with completely unknown
drift terms and diffusion terms. In addition, based on the
stochastic Lyapunov theorem, a control scheme of

prescribed-time mean-square stability is established.
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Further, we redesign the controller and solve the

prescribed-time  inverse  optimal = mean-square
stabilization problem. Compared with the previous
literature, a novel design ingredient is that the time-
varying function is not used to scale the coordinate
transformations and is only suitably introduced into the
virtual controllers, which makes a simpler controller
results and the control effort is reduced. Finally, a
simulation example is given to show the effectiveness

of the proposed control strategy.



ENETERFNFAR

2022 4#£ 11 A 138 ( R )

SuA01 13:00-15:00 HET
BEHREIL: 577-423-834

R RN
TR ADEVE o ] (R BT T e

EREA: F/NE FiEE TR
>  SuA0l-1 13:00-13:15

470 T AT IR 1 = 93 Y e I T B R 55 RE 0 SR
ORI

W BT R
e BT R

FERS T = Agh e, HT 2 1297 # K1)
BEALPERIRR 1 H A A AR A 2 75 SR I B AL
R BEf B 12T HL AR AT 75 EER R AR ) B
A M BIR BT BEATOAC 2R B o, ASCHET 5L
BRECHE 2> BT BLRT B A2 7= 1E B 2T I 75 SR IR A=
AN B TR L ok, N T RRIGER T R4t
MBI Ak, 8 ST BEAUR AL & A A
WP IR S5 RE D B B ARSNGB, FE T SERR
FRFREIN ) FH e BT A SR 3 R A S0 ) 6 P Bt
AL BT TR

» SuA01-2 13:15513:30
320ptimal decisions for the innoyative enterphise

considering brand goodwill and cansumens'™quality

expectation
/N Moo e N
G T 1

The innovative enterprise entering a new market makes
optimal decisions based on consumer behavior and
market conditions. This), study jAnvestigates product
pricing strategy and quality strategy by considering the
brand goodwill of the innovative enterprise and the
The

enterprise is analyzed from three scenarios: single-

consumers' quality expectation. innovative

product  strategies, competitive pricing, and
asymmetric-information case. Results show that the
optimal price and quality level of the innovative product
are not always positively correlated with the brand
goodwill of the innovative enterprise. Moreover, to cope
with a competitive market, optimal prices and

production strategies are proposed. Faced with

consumers insensitive to quality bias, the innovative
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enterprise with low brand goodwill can hardly gain an
advantage in quality strategy. In a Bertrand competitive
market, the optimal price and corresponding production
strategy of an innovative product are somewhat
different from that in a Stackelberg game market. In
addition, information transparency is key to the success
or failure of an innovative enterprise in a competitive

market.
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» SuA0l-4 13:45-14:00
957Sharing the cost of cleaning a polluted river based on
optimal pollutant control

R g TR

K g TR
This paper focuses on the polluted river problem related
to regional conflicts and studies a cleaning cost
allocation method in terms of optimal pollutant control.
Since the upstream agents play essential roles in dealing
with a polluted river, the river basin can be roughly
considered as a permission structure, which means that
only the upstream agents take part in cooperation the
environmental problem can be solved properly.
Underlying such restricted structure and to meet the

national emission standard, an optimal control model is
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firstly constructed to minimize the cost of controlling
pollutants by considering the responsibility of a region
for both its upstream and downstream neighbors. A
dynamic approach, which is adapted from the
procedural egalitarian solution in Dietzenbacher (2016),
is then proposed to allocate the cleanup cost by
integrating the permission structure. Later on, a
numerical example of this study is presented to apply in
Huaihe River Basin of China, which supports two
insights: On one hand, by transferring pollutants
through adjacent regions, the water quality attainment
rate of the river basin achieved 100%. On the other hand,
compared to the actual situation including regional
environmental tax, the average optimal cost of each
province was reduced by at least 26.52% in 2011 - 2015.
Therefore, the proposed model is verified effective for
the polluted river problem and demonstrates the
application potential in other basins as well.
» SuAO01-5 14:00-14:15
8Distributed Weighted Vertex Cover via Game-
Theoretic Learning

NE o [ 7 [A] B Rl
Focusing on the minimum weighted verteX cover
(MWVC) problem in multiagent systems, we present a
distributed algorithm from the perspective of learning,in
games. For self-organized coerdinationmy, and
optimization, we see each veptéx“as a potential game
player, who makes decisions using local information of
its own and the immediate n€ighbors. The resulting
Nash equilibrium is/classified into two categories and
we show that the optimal solution, must be a DNE. For
better approximation raties, local rules of perturbation
and weighted memory are deésigned. By showing the
existence of an improvement path from any INE to a
DNE, we prove that our algorithm converges in finite
DNEs.

demonstrate the

time to Finally, intensive comparison

experiments superiority of the
presented methodology to the state of the art, both in
solution efficiency and computation speed.
» SuA0l-6 14:15-14:30
3I5A11 - Against - One Stochastic adaptive Games

R Hh R
All-Against-One game models a multi-player game
where one player dissents from other players. A
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common example in All-Against-One games is the
multi-pursuer one-evader pursuit-evasion game where a
group of pursuers try to chase the evader who tries to
escape. In real world game systems, there always
existing uncertainties, which raises the difficulty of
making decisions. When the system contains unknown
parameters and random noise, how to design the game
strategies combining with the idea of adaptive control is
a meaningful research direction. In this paper, we focus
on the All-Against-One linear stochastic game. We
design adaptive game strategies for linear game systems
with quadratic indexes, when the internal parameters of
the systems are unkfiown\And we prove that the
adaptive strategic profile makes the system globally
stable, and reaches an asymptoticyNash equilibrium

solution.
» SuA0l -7 14:30-14:45
°Addptive allocation fulesffor hypergraph games

IS TR

Cooperative games with hypergraph structure, or
hypergraph “games, assume that all players in a
hyperlink, or conference have to be present before
commufication. Contrary to this situation, assuming
that whenever players leave a conference the remaining
players can still communicate with each other, adaptive
allocation rules for hypergraph games, being alternative
extensions of the Myerson value and the position value
respectively, are introduced in this paper. Axiomatic
characterizations are also provided by considering

players’ absence.

» SuA01-8 14:45-15:00
$6Cooperative NS  equilibria of games under
uncertainty

£33 R TR

We introduce the notion of cooperative NS equilibria of
games under un certainty, where the players know the
domain of undetermined parameters and these
parameters can vary but completely ignore their
behaviors. Inspired by Zhao (1992), we first define the
cooperation NS equilibrium in normal form games
under un certainty which is a hybrid solution by
combining the concepts of NS equilibrium and a-core.
Second, we prove the existence theorem of cooperative

NS equilibria by using the existence theorem of hybrid
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solution in Zhao(1992).
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2I7A One-Layer Recurrent Neural Network for Interval-
Valued Optimization Problem with Linear Constraints
Eei HPRAZ IR
In this paper, the interval-valued optimization problem
is converted to a general problem in the parametric form
and its solution is efficient. We present a one-layer
recurrent neural network for solving this interval-valued
optimization problem with linear constraints. Based on
this approach, we prove that the recurrent neural
network is stable in the sense of Lyapunov and the
equilibrium point of the neural network is globally
convergent to the optimal solution. The proposed
approach improves the/algorithm for the interval-valued
optimization and the,model is easy to implement.
Finally, two numerical examples are, provided to show
the feasibility and effectiveness of the proposed
approach.
» [SuA02-4

1499Painlevé-Kuratowskt

13:45-14:00
convergence of minimal
solution§) for set-valued optimization problems via
improvementisets
[ LI HPRAZ IR
The aim of this paper is to explore the stability of
(weak)-minimal solutions for set valued optimization
problems via improvement sets. Firstly, the optimality
and closedness of solution sets for the set-valued
optimization problem under the upper order relation are
discussed. Then, a new convergence concept for set
valued mapping sequences is introduced, and some
properties of the set-valued mapping sequences are
shown under the new convergence assumption.
Moreover, by means of upper level sets, Painlevé-
Kuratowski convergences of (weak) E-u-solutions
to set-valued optimization problems with respect to the
perturbations of feasible sets and objective mappings
are established under mild conditions. The order that we
use to establish the result depends on the improvement
set, which is not necessarily a cone order. Our results
can be seen as the extension of the related work
established recently in this field.
> SuA02-5 14:00-14:15
29The Sorted-waste Capacitated Location Routing
Problem with Queuing Time: A Cross-entropy and

Simulated-annealing-based Hyper-heuristic Algorithm.
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Waste sorting is an imperative and significant issue in
China, of which sorted-waste collection and
transportation are indispensable parts. Despite its vital
yet practical significance, few studies research

mathematical models or algorithms of waste collection
and transportation from the perspective of waste sorting.
To address this issue, we extend a novel transportation
model for the waste management system, namely,
capacitated location routing problem with queuing time
(CLRPQT) and design a cross-entropy and simulated-
annealing based hyper-heuristic algorithm (CE-SAHH)
for it. The main idea of this paper is three-fold: 1) As a
particular property of this problem, source nodes cannot
but need to be served by more than one vehicle that
causes queuing time between a heterogeneous fleet of
vehicles, which is novel in terms of the proposed model;
2) For the methodological contribution, a character
encoding scheme, new decoding procedure, and local
search strategy are designed embedded in the proposed
method; 3) An integration of simulated annealing
strategy and the cross-entropy-based hyper-heufistic
algorithm is developed to overcome the combjinatorial
optimization problem with a more complex solution of
this study. Finally, the results and analysis of ‘thiee
numeric experiments on benchmark datasetsy, new
instances of CLRPQT, and simulation data in Shanghai,
China, verify the effectiveness and universality of the
proposed model and methed.
» SuA02-6 14/ 15-14:30
6220nline schedulingief two flowghop! with lookahead
and incompatible job families

KB Th HRITTE K
This paper considers online scheduling on two unit
flowshop machines, which there exist unbounded
parallel-batch processing of incompatible job families
and lookahead intervals. The unit flowshop means that
the processing time of any job on each machine is unit
processing time. Based on overtime case, the objective
is to minimize the maximum completion time. The
lookahead model means that an online algorithm can
foresee the information of all jobs arriving in time
interval (t, t + B] at time t. There exist Incompatible job
families, that is, jobs belonging to different families
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cannot be processed in the same batch. In this paper, we
firstly give the lower bound of the proposed problem,
and provide a best possible online algorithm of
competitive ratio.
» SuA02-7 14:30-14:45
240A sample average approximation method based on a
gap function for stochastic multiobjective optimization
problems

i HPRAZT IR
In this paper, we consider the sample average
approximation method for stochastic multiobjective
the
parameters. By virtug”of gap function, we transform

optimization problems without scalarization
stochastic multiobjective optimization problems into
the stochastics®ptimization |reformulation problems.
Some properties of the reformuilation problems are
discussed. Furthermore, we propose a sample average
approximation method for solving the reformulation
problems, and\the ‘€onvergence and the rates of
convergence of optimal values and optimal solutions of
the approximation problems are investigated.
> | SuA02 -8 14:45-15:00
453 A NgWw Relaxed Method For Solving Split Feasibility
Problem with Multiple Output Sets

AR TR
In this paper, we consider the splitting feasibility
problem of multiple output sets in Hilbert Spaces and
use a new relaxation method to solve it. In our method,
we change the projection onto the half-space to the
projection at the intersection of the two half-spaces.
Under the conditions given, we prove its convergence.
In the last part, we give an application simulation
experiment to prove the application of the algorithm in
the field of actual research, so as to illustrate the
effectiveness and practical significance of the algorithm.
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347 Optimal Control to Improve Reliability of Demand

Responsive  Transport  Priority at  Signalized

Intersections Considering the Stochastic Process
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Bus priority has been proposed for many years to
improve traffic congestion, energy conservation, and
emissions reduction. Transit signal priority is a main
measure of executing bus priority. Moreover, because
the time that buses arrive at an intersection should be
predicted quite precisely to make a signal control
scheme in advance, bus lane is an important segment in
transit priority at signalized intersections to avoid
disturbances from other vehicles on the road. However,
in practice, the bus route of demand responsive transport
is widespread, which is not inappropriate to set bus lane
for each bus route because of low frequency. Therefore,
in this paper, a robust optimization control method is
proposed to solve the bus priority problem at signalized
intersections without exclusive bus lanes and improve
reliability of demand responsive transport priority at
signalized intersections. First, the bus delay probability
density function is formulated based on the auxiliary
line of the “bus delay contour line,” which can be used
to describe the interaction mechanism about the bus and
other vehicles at the signalized intersection. Then the
accurate bus delay expectation and variance calculation
mathematical models are formulated based on'the bus
delay probability density function./Furthermorey, a
robust optimal signal control method isgproposed
followed by the discussions f boeundary conditions.
Finally, simulation test and ¢ase study weresconducted
to illustrate the performance offthe robustioptimization
control method propgsed in this paper. The/results show
that the proposed control method could significantly
improve bus delay compared to/considering the bus
operation process as stablé;”and there was little
difference of signal timing change, especially when
buses arrived at signalized intersections concentrated
around the time of late greens and early reds.
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769Simulation of High-speed Railway Train Operation

Based on Cellular Automata
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To accurately analyze the dynamic characteristics of
train operations under different scenarios and provide
valuable information for avoiding train delays, an
improved cellular automata model is presented to

simulate train operations under different scenarios. We
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first build a CA model under the quasi-moving block
system by combining the characteristics of railway lines
and equipment in stations. Then we analyze the speed
and location update rules of trains and the rules of trains
entering and leaving the station. We propose innovation
by decomposing the train route into two parts: the
turnout group and the track, which effectively solves the
train route conflict problem in the model and makes the
model more realistic. Then we select an actual high-
speed railway line for simulation under four scenarios.
The results show that the simulation is consistent with
the actual operation of the railway line, and the model
can objectively and reasonably reproduce the dynamic
characteristics of high-speed train operation. We
analyze the relationship between the total train delay
time and the equipment failure duration. The results
indicate that the total train delay time grows in power
with the equipment failure duration, and the redundancy
time can help to mitigate the growth of train delays.
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708predictive feedback control in coupled map car-
following model integrating the headway deviation
effect

PG T A
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By integratingsheadway deviation), we in this study
provide a new coupled map (CM) car-following model
with the consideration of\predictive feedback control.
By (utilizing, the control theory, specific stability
conditions are‘derived to maintain the stability of the
traffic “system, Which contributes to acquiring the
feedback gaimPrange. Simulation results show that the
new model with predictive feedback control not only
mitigatés traffic jams, but also it relieves CO2 emission
by combining the headway deviation effect.

» SuA04-3 13:30-13:45
416Cooperative vehicular trajectory optimization for

urban freeway on ramps
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This paper presents a vehicle trajectory coordinated
control method to eliminate the conflict in the
bottleneck area of the freeway ramp merging. Establish
MER(Merge Optimization Control) model to solve this
problem from two progressive aspects: The first is to
completely eliminate the vehicle conflicts caused by the
merger bottleneck of the freeway ramp. Secondly, based
on the premise of conflict elimination, linear
programming is used to maximize the driving efficiency
of all controlled vehicles. Through case analysis, it is
proved that the model can improve the average speed of
vehicles to a certain extent, optimize driving efficiency,
and at the same time can completely avoid the

bottleneck conflict of freeway ramp merger. After
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clarifying the important influencing factors, establish a
sensitivity analysis to verify the applicability of the
model, discuss the optimization effect of the model and
the parameter relationship among the initial speed
difference, acceleration lane length and the form of a
single vehicle or platoon of the main line. Comparative
analysis proves that the optimization effect of the MER
model is more significant when the main line vehicles
are denser and the layout is complicated.
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433 Adaptive Signal Control for Overflow Prevention
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Based on Fuzzy Control

R bR TR
X bR TR

With the increasing number of vehicles in the city,
congestions at the intersections happen more frequently.
In some cases, traffic hazards such as "Gridlock" at
intersections may occur. Taking reasonable and optimal
control measures of intersections is an important way to
improve capacity of intersections and to reduce
vehicular delays. An adaptive signal control model
based on fuzzy control is proposed in this paper. In this
model, the fuzzy control and rules coordinate the
of “the
complementing the adaptive c¢ontrol. A numerical study

orderly release overflow  vehicles,
demonstrates thegimpact of| overflow situation and
further analysis show that the proposed model perform
well in terms of intersection efficiency and lower the
risk of secondary overflow situations. Sensitive analysis
indicates that the proposed model outperforms most of
the scenarios.

> | SuA(04-6 14:15-14:30
403Pynamic dilemma zone protection through vehicular

trajectefy optimization and speed guidance
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This paper develops a a model predictive control

framework to optimize trajectories of vehicles
approaching a yellow phase for dilemma zone
protection under various arrival states, and makes the
vehicle pass through the intersection as much as
possible as well. In this paper, the mixed integer
programming method is used to solve the model, and the
nonlinear constraints in the model are linearized to
satisfy the conditions of linear programming. This paper
verifies the effectiveness of the model by giving
multiple examples of single-vehicle and two-vehicle
following cases. The results show that the model can
give the optimal speed trajectory to make the vehicle
pass through the intersection or stop in front of the stop
bar safely. This paper calculates the critical distance that
the vehicle can passes through the intersection under a
certain input state. Finally, the dilemma zone is
analyzed for the model, and gives the distance range for

the model to effectively avoid the dilemma zone.
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» SuA04-7 14:30-14:45
4050ptimal control of automated left-turn platoon at
contraflow left-turn lane intersections
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The contraflow left-turn lane (CLL) intersections can
provide additional capacity for left-turn traffic by
dynamically changing the lane function of a part of the
exit lanes. However, as an unconventional intersection
design, its operation performance depends on the
adaptability of drivers. The autonomous driving is a
promising technology to deal with the heterogeneity of
drivers. This study proposed a centralized optimal
control model for automated left-turn platoon at CLL
intersections. The lateral lane changing control and the
longitudinal acceleration in the control horizon are
optimized simultaneously with the objective of
maximizing the running efficiency and smoothness. The
proposed model is converted to be a mixed-integer
linear programming problem and then solved by the
branch-and-bound technique. The plausibility and
effectiveness of the model is tested by a case study and
numerous sensitivity analysis. The results show that the
model can significantly improve the running efficiency
of the intersection. The proposed model has a promising
control effect under different geometric .eontrolled
conditions. Moreover, the proposed model performs
stably under the various saféty heady, the length.of the
contraflow left-turn lanenand “the green time of main
signal.
» SuA04 -8 14:45-15:00
209A spatial model withfendogenglis weight matrix for
investigating travel flow “differences between peak
hours with massive mobile phone data

ADIN g TR

173 Bk WL 2 K
Urban travel flow at peak hours has brought an extreme
challenge to the transportation network and urban
planning. However, urban travel flow between peak
hours is not always the same. It is important to
investigate travel flow differences between peak hours
to capture travel flow patterns and influential factors. To
account for possible endogeneity in spatial effects
among traffic analysis zones (TAZs), this paper
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establishes a spatial model with an endogenous weight
matrix to investigate the travel flow differences between
morning peak and evening peak on both weekday and
weekend based on mobile phone data in Hangzhou,
China. A binary probit model is also established to
provide a reference, and the results of both models are
compared. The results indicate that the logarithm sum
of supermarkets, shopping malls, and parks has positive
impacts on travel flow differences on both weekday and
weekend. The number of offices is negatively related to
the travel flow differences on both weekday and
weekend, while the logarithm number of hospitals is
insignificant with trayel flow differences. In addition,
the results also confitm strong spatial effects with
spatial autocorrélation coefficient 0:24 and significant
endogeneity/ among TAZs 'with covariance -2.70.
Moreover, the endogendus weight matrix on both
weekday and, weekend are successfully estimated and
compared. It 18 foundfthat weekday weight matrix has
more TAZ pairs clustered spatially with higher spatial
weights, while"the weekend weight matrix contains
almost uniformly low spatial weights. Besides, road
density’ proves to be a good indicator of the
which

influenced by population density, number of metro

interdependency  structure, is  positively
stations and BRT stations. Based on the findings above,
major policies from the 14th five-year plan (2021-2025)
and long-range objectives through the year 2035 of
Hangzhou are evaluated, and the impacts of relevant
TAZs are analyzed. The above empirical analysis
reveals the mechanism of spatial influence with
endogeneity, deepens understanding of urban travel
flow between peak hours, and facilitates urban planning
and policy making.
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» SuA05-2 13:15-13:30
853Stabilization by Variable-Delay Feedback Control for
Highly Nonlinear Neutral Stochastic Delay Hybrid
Systems with Lévy Noise
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In a recent publication [H. Dong, J. Tang and X. Mao,
SIAM J. Control Optim., 2022], the stabilization
problem by a delay feedback control is discussed forithe
Lévy noise driven stochastic delay hybrid [systems
(SDHSs) with more general polynomial, growth drift
and diffusion coefficients, but the jump coefficient
satisfies the classical linear growth condition. Fhisywork
aims to close the gap by imposing a-super-linear growth
on the jump coefficient for a class of highly,nonlinear
neutral stochastic delayhybrid systems with Lévy noise
(NSDHSs-LN), whete neutral-term implies the systems
depend on derivatives with delays in’addition to the
present and past states."More precisely, under the local
Lipschitz condition, the “eXiStence and uniqueness
theorem, as well as the finiteness and boundedness of
the moments of the solution to the highly nonlinear
NSDHSs-LN established.
differentiable time delay feedback control function, we

are Using a non-

demonstrate the qth moment exponential stability and
almost sure exponential stability of highly nonlinear
NSDHSs-LN. The neutral term and super-linear growth
of the jump coefficient in the underlying system make
the stability analysis significantly more difficult and
demanding compared to the hybrid SDHSs. Several
novel techniques and methods are developed to address
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such challenges. Numerical examples supporting the
above conclusions are offered.
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747System Architecture Modeling Based on Business

Process Management and Service-Oriented
Architecture
Al B TR
T g TR

Based on the characteristics that business process
management can facilitate the optimization of business
processes but cannot align the continuously changing
business processes and IT systems, in order to solve the
problems of the disconnection between concepts and
modeling languages, the lack of richness in the



ENETERFNFAR

conversion methods from the Computing Independent
Model to the Platform Independent Model, and the lack
of interconnection between multiple views of systems
in the field research of Business Process Management
the
combination is used in Business Process Modeling of

combined with Service-Oriented Architecture,

Service-Oriented Architecture. By dividing the meta-
model into ontology meta-model in semantic layer and
notation meta-model in syntactic layer, the mapping
between semantic layer and syntactic layer is
established respectively between the meta-models and
implemented in two inference steps with BPMN and
SoaML as specific modeling languages. Finally, the
system structure modeling process of business
processes for service-oriented system architecture is
constructed and improved by combining the views in
DoDAF, and the feasibility of the method is verified and
illustrated by an amusement park smart bracelet system
architecture modeling case.
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Interactions and dynamics are critical mechanisms for
multi-agent systems to achieve complex intelligence
through the cooperation of simple agents. Yet, inferring
interactions of the multi-agent system is still a common
and open problem. A new method named K-similarity is
designed to measure the global relative similarities for
inferring the interactions among multiple agents in this
paper. K-similarity is defined to be a synthetic measure
of relative similarity on each observation snapshot
where regular distances are nonlinearly mapped into a
network. Therefore, K-similarity contains the global
relative similarity information, and the interaction
topology can be inferred from the similarity matrix. It
has the potential to transform into distance strictly and
detect multi-scale information with various K strategies.
Besides, K-similarity shows strong stability against
outliers, especially concentrated outliers whose
performance decreases less than 0.06 with respect to
Area Under Precision-Recall Curve (PR AUC) and 0.04
with respect to Area Under the Receiver Operator
Characteristic Curve (ROC AUC) when the outlier
proportion is 50\%. We compared our method withfour
benchmark similarity measurements to infer the
interaction topology of the multi-agent system, and find
that K-similarity outperforms benchmark methods,in
accuracy and stability on both simulatedgand, real
datasets. Furthermore, according to the property of K-
similarity we develop a Gaussian Mixture _Model
(GMM) based thresholdto seleet probable links. Our
method contributes t0 not only similarity measurement
in multi-agent systems, but also other'global similarity
measurement problems.
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“0Finite-time stabilization of non-local Lipgthitzian
stochastic time-varying nonlinear system§\ with
Markovian switching
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We investigate the stochastic finite-time stability theory

and finite-time stabilization™of  stochastic time-
varying nonlinear syStems with Markovian switching
in the sense of weakisolutions. \In the first part, we
present the stochastic ), finite-time stability theory
under the framework of weak'sélutions: the existence
of weak solutions and stochastic finite-time stability
theorems for stochastic time-varying nonlinear systems
with Markovian switching. In the second part, for a
class of high-order stochastic nonlinear systems with
Markovian switching, a finite-time stabilization
controller is designed constructively, and the trivial
weak solution of the closed-loop system is proved to
be globally finite-time stable in probability. The
effectiveness of the  proposed finite-time control
method is illustrated by a numerical example.
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30Delay-Induced stochastic stability and Stochastic
Consensus

RN Hh ] b 5T K2
This report talks about the delay-induced stability of
high-order stochastic systems and its applications to
multi-agent consensus in the noisy environment. Firstly,
with the help of the Taylor expansion with integral and
the Lyapunov-Krasovskii theorem, the mean square and
almost sure exponential stability criteria for the closed-
loop linear systems based on delay-induced stability.
Then, it is applied to establish the stochastic consensus
of second-order multi-agent systems (MASs). It is
revealed that the posifion measurements with a small
time delay can be {used to achieve delay-induced
consensus even™in, the noisy envitonment when the
velocity measurement is ot available. Finally,
numerical simulations are‘\provided to verify the delay-
induced consensus of second-order systems.
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8710utlier-Resistant State Estimation for Discrete-Time
Delayed Complex Networks: A Partial-Nodes-Based
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In this paper, an outlier-resistant state estimation
problem is investigated for a class of discrete-time
complex networks with time-varying delays and
that  the

measurement output for state estimation only comes

stochastic  perturbations.  Considering
from a part of network nodes and is vulnerable to
abnormal interference, the appearance of measurement
outliers will deteriorate the estimation performance if
directly included in the innovation of estimator design.
In order to reduce the side effects of measurement
outliers on estimation error dynamics, a confidence-
dependent saturation function is proposed. By
constructing specific Lyapunov-Krasovskii functionals
and inequality manipulations, sufficient criteria are
established for the existence of the outlier-resistant state
estimator ensuring that the corresponding estimation
error dynamics achieve the exponentially ultimately
bounded Then, the

characterization of the estimator gain is, obtained by

in mean square. explicit
solving a convex optimization problem. Finally,
numerical simulation is carried out to,demonstrate the
effectiveness of the derived theoretical results.
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» SuB01-4 16:00-16:15
220Event-Triggered p-State Estimation for Markovian
Jumping Neural Networks With Mixed Time-Delays

E: =53 HPRAZT IR
In this paper, the issue of event-triggered p-state
estimation is addressed for a class of Markovian
jumping neural networks (MJNNs) with mixed delays.
The mixed delays involve both the infinitely distributed
delay and the time-varying delay without requiring the
upper bound, which has a distinction in existing
the be

comprehensive. An event-triggered mechanism (ETM)

conclusions and makes model more
with mode dependence i1sadopted to determine the
appropriate updating instants|of measurement outputs
so as to alleviate, the transmission of signals. By
constructing/a novel time-varying 1.-K functional with
a general convergency tate and employing several
analysis techniques, a sufficient criterion is obtained for
ensuring the stochasti¢ [i-stability performance of error
system, which is\a more general stability performance
including exponential stability, power stability as well
as logarithmic stability as its special cases. Finally,
three nimerical examples are listed to demonstrate the

effectiveness of the proposed method.

» SuBOl-5 16:15-16:30
4610utput feedback Hoo control for singular hybrid
systems with time-varying delays via variable

elimination technique

A R NS
FHE R NS
R R NS
St R NS

This paper addresses the Hoo dynamic output feedback
control problem for a class of singular Markovian jump
systems with time-varying delays. Firstly, by utilizing
improved Lyapunov-Krasovskii functional, sufficient
conditions that singular Markovian jump systems with
time varying delays satisfy stochastic admissibility and
Hoo performance index are derived. Secondly, a
dynamic output feedback controller is designed to
ensure that the resulting closed-loop system satisfies
stochastic admissibility and H,, performance level. In
addition, based on the variable elimination technique,

the non-convex matrix inequality is transformed into
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linear matrix inequality. Finally, two numerical
examples including direct-current motor driving a load
model are given to prove the effectiveness and
practicability of the main results obtained. Singular
systems, also known as implicit systems, differential
algebraic systems or discrete systems, can represent a
large class of physical systems better than regular ones
and reserve the structure of practical systems.
Markovian jump systems (MJSs) are highly practical in
manufacturing systems, electric power systems,
mechanical systems and other engineering fields . In
practical application, the system parameters or system
structure of singular system have abrupt change which
arouses the study on singular Markovian jump systems.
Due to the strong flexibility and practicability of
dynamic output feedback (DOF) control in the field of
industrial engineering, more and more attention have
been paid to the research of DOF control. On the basis
of our finite knowledge, there are few researches on
DOF Hoo control for time-varying delay SMJSs
(TVDSMISs) the The

contributions of this work are presented as follows: (1)

in existing literature.
By utilizing improved Lyapunov-Krasovskii (L-K)
functional, sufficient conditions that SMJSs with, time-
varying delays satisfy stochastic admissibility with Hoo
performance index are derived in terms of LMisn(2) A
DOF controller is constructed “to ensure that |the
resulting closed-loop system satisfies sstoch@astic
admissibility and meets™H,, “performance index. (3)
Non-convex inequalities are transformed into LMIs by
using variable elimination technique which is based on

matrix transformation method.

> SuB01-6 16:30-16:45
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» SuB01-7 16:45-17:00
468 An Underwater Acoustic Target Recognition Method
Based on ARNet
B TLI R R A
K s TLI R R A
The development and utilization of marine resources is
an important way to achieve sustainable development.
recognition(UATR)
technology can better help to carry out activities such as

Underwater  acoustic  target
marine biological investigation and marine exploration.
It is a kind of signal processing technology that uses
passive target radiation noise, received by sonar, active
target echo, and other, sensor information to extract
target characteristies and discriminate target or ship type,
which provides an important degision basis for human
marine economic, and niilitary activities. UATR can
accurately, timely, and covertly detect the target in the
water,)provide accuraté information for various systems
which

significance 0" collaborative operations and seize

and command | departments is of great
combat opportunities. Meanwhile, it can be used to
monitof the marine traffic situation and marine traffic
management. The investigation of marine life categories
and living habits also can be accomplished with the help
of UATR technology. It is instructional to protect the
marine ecological environment. As human activities in
the ocean become more and more frequent, this
technology is increasingly used, such as fisheries
production operations, marine search and rescue,
undersea surveys, various investigations, and scientific
research. In this article, we propose an ARNet method
based on RepVGG network with the convolution
attention mechanism. It is proverbial that the multi-
branch and residual structure can help solve the gradient
vanishing problem. And convolution attention
mechanism can focus on the important part and its
location of the feature map. ARNet combines the
of the

convolution attention mechanism to extract and identify

advantages multi-branch  network and
the effective feature of ship radiated noise in the
acoustic spectrogram. The proposed method uses the
time-frequency spectral images of signals as input data,

and the classification model achieves an overall
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accuracy of 99.04% on ShipEar database which
outperforms traditional ML techniques as well as other
state-of-the-art models.

» SuBO01-8 17:00-17:15
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> SuB01-9 17:15517:30
300ptimal configuration of a wihd-photovoltaic-
hydrogen-gas-electric ~ vehicles

integratedgmencrgy

system considering multiple gficéstainties and carbon

reduction
AN P TR
R LTk

Coupling renewable energy, electric vehicles (EVs) and
hydrogen storage is amyeffective way for integrated
energy systems (IES) to shiftt6"a low-carbon approach.
Optimizing the capacity configuration is critical to be
addressed in the power sector. This paper proposes the
influence of charging price on the charging behavior of
Electric Vehicle Owners (EVOs), Moreover, the
uncertainties of wind power, PV power and load
demand are simultaneously considered, and the model
is transformed into a deterministic problem by sequence
operation theory and chance-constrained programming
method, while the reliability level of spinning reserve
power can be measured by setting a proper confidence
level. Meanwhile, this paper constructs the objective
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function based on the optimization strategy of deviation
preference, introduces two objectives of optimizing
annual comprehensive cost (ACC) and annual carbon
emission (ACE). The problem can be converted into a
mixed-integer linear programming (MILP) model and
the capacity configuration optimization of this IES is
carried out. The study shows that the IES constructed in
this paper has
environmental performance. The IES has significant

advantages in economic and
advantages in carbon dioxide emission reduction
(CDER); meanwhile, EVs show advantages in CDER
and charging cost compared to non-IES.

SuB02 15:15-17:30
B AL 213-688-218

BRRGEBEKNAQ)

eFT

FEFeN: TR HPRATHE KA
TR T E NG
> [SuB023al 15:15-15:30
82100 Theorems

Necessaty, Optimality Conditions

Tuckes=lype Alternative and
for Nonsmooth

Multiobjective®Optimization

5 HPRAZ I K
This paper concentrates on necessary conditions for
properly  efficient  solutions in  nonsmooth

multiobjective optimization problems. We first present
a generalization of Tucker's alternative theorem for
conic nonlinear systems, provided that a closedness
condition holds. Some sufficient conditions for the
validity of such a closedness condition are given. As
under the weak Abadie

condition, we then establish the primal and the strong

applications, regularity
Karush/Kuhn--Tucker (dual) necessary optimality
conditions for an efficient solution to be locally properly
efficient in Borwein's sense. The primal and the dual
conditions are formulated as an equivalent pair by
means of the Tucker-type alternative results. Finally we
give an example to illustrate that Borwein's locally
properly efficient solution cannot be reduced to the only
efficient one in the main results.
> SuB02-2 15:30-15:45
268Data-driven valued dominance relation in incomplete
ordered decision system

BALF HPRAZ IR
Dominance-based rough set approach is successfully
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applied to analyze multicriteria decision problems. For
the incomplete ordered decision system, its various
extensions have been proposed. The valued dominance
relation is such an extension. However, the general
calculation of dominance degree between objects
depends on a prior distribution of incomplete ordered
decision system, and how to choose a suitable threshold
is also difficult. To solve these problems, a data-driven
valued dominance relation is proposed in this paper.
First of all, an objective calculation method of
dominance degree between objects is designed, which
is based on probability statistics. Moreover, this method
is more effective for big data sets with a large quantity
of objects. Secondly, an automatic threshold calculation
method is presented, which does not depend on any
prior knowledge except data sets. Finally, some
properties of this method are investigated. Experimental
results show that this method is superior to other
generalized dominance relations in dealing with
incomplete information.

» SuB02-3 15:45-16:00
201A novel Collaborative Filtering recommendéation
approach based on Soft Co-Clustering

=]
3=

E R NS
Collaborative Filtering (CF) recommendation algorithm
has been widely applied into recommendeigsystems.
Many CF algorithms associatesd user/an item with ‘one
of subgroups by explicit or implicit featuress.However,
considering that users_may, have 'multiple personalities
and items may haye diverse attributess it is more
reasonable to associate a user/anyitem with more than
one group. In this paper, we propose the Soft K-
indicators Alternative Projection (SKAP) algorithm,
which can efficiently resolve soft clustering problem

with high dimensions, to generate a sparse partition

matrix and further a Top-N recommendation list is given.

Unlike fuzzy C-means clustering, the SKAP algorithm
is independent on the selection of initial values. In
addition to that, we integrate the item type information
into recommender systems to improve recommendation
accuracy. Experimental results show that the proposed
approach behaves superior performance in Top-N
recommendation in terms of classical metrics and

further show that multi-label classification framework
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is a better description than classical Co-Clustering
framework.

» SuB02-4 16:00-16:15
188 ocality regularized latent low-rank representa tion

for semi-supervised subspace clustering

ZEAZH HPRAZ I K
Graph-based semi-supervised learning (G-SSL)

methods play an increasingly important role in machine
learning systems. In this paper, we propose a locality
regularized la tent low-rank representation model (LR-
LatLRR) for semi supervised subspace clustering
problems. This model incorporates two regularization
terms into LatLRR bystakingthe local structure of data
into account. Then, we develop an efficient splitting
algorithm for selving LR-LatLRR »We also prove the
global
Furthermore, we extend the LR-LatLRR model to a case
of including the non-negative constraint. Finally, we con

convergence, of the g4proposed algorithm.

duct'experiments on aisynthetic data and three real data
the
Experimental®results show that our method can obtain

for semi=supervised  clustering  problems.
high classification accuracy and greatly outperforms
severalfstate-of-art G-SSL methods.
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» SuB02-6 16:30-16:45

299 An Integrated Surrogate Model Constructing Method:

Annealing Combinable Gaussian Process

BRI S Sl ERE PN
= R [ B A K
Bripe [ B B R

Surrogate models are widely used to mimic complex
systems to reduce the high experimental cost. As the
system becomes high-dimensional and complex, there
is an increasing demand for building relatively
simplified surrogate models that capture key variables
and represent complex interactions. This study proposes
the annealing combinable Gaussian process, an
integrated solution for identifying key variables and
constructing the high-precision surrogate model. Firstly,
to identify redundant variables, this study optimises
variables selection with a modified simulated annealing
algorithm over the complete model space. This process
is called the outer loop. Secondly, to improve the model
accuracy and structure, this study constructs\a non-
parametric Gaussian process model jvith additiveyor
multiplicative kernel, effectively extracting high=order
interactions. Simultaneouslyy~a*Markov chain| is
proposed to sample the model space. The eonditional
entropy is used as the.seoring®rule for the simulated
annealing algorithm/of the outer loop. It is named the
inner loop. This study, also discusses the rationality of
conditional entropy asha criterion. The annealing
combinable Gaussian process®performs well in various
and

including regression

method

application scenarios,

classification problems. Finally, our is

implemented with the particle-in-cell simulation to find
out the key physics parameters.

» SuB02-7
16

16:45-17:00
’Second-order weakly composed adjacent-generalized
contingent epiderivatives and applications to composite
set-valued optimization problems

FHA EGRS i
In the paper, we introduce the second-order weakly
contingent

composed adjacent-generalized
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epiderivative for set-valued maps. Then we gain a few
crucial properties of the epi-derivative. Moreover, we
obtain the sum and chain rules of the epiderivative.
Finally, by virtue of the epiderivative, we establish the
necessary optimality conditions and sufficient
optimality conditions for Benson proper efficient
solutions of unconstrained composed set-valued
optimization problems. The main results of this paper
are illustrated by many examples.
» SuB02-38 17:00-17:15
722 [ A B A B A 2 0T R S R S

i HPRITTE R
PR AL BRI B B ELRL S B (5
BRAEZ TR, iy, e i b E Ak
WA Hlei i K CAEIHR 53 5 0, ik i
R PG 73350 T e A g 0 it A % B e i S
s [, PABR 25508006, I B B e A

T8 (OB < T LR S FLAE I PRS2 B Y — L8 A

DIES R

®, SuB02-9 17:15-17:30

473 A8 i SRR 4 ) 22 38 T R 5 P [RLE B i R A
Fg LI RHE R
et LR
PRI LI RHE R
i EZIPNE

Seiji Hashimoto Gunma University
b DA e RE AT I pR, %287 Mk OG22
AR ) I T AR R T 4 ) PR SRR R
i, JUHR N 2@ IE IR RGOSR e S
JFE VLS ST SR T S BRI S0
TAm#T-& h 2 S RN & iR — s
), BT DA e A SR (1) 22 i TE T R B
BRI T DAAr I B BRI B R R HHR T VAR Z
B PRI R SR R A A, DURTAS ALY (1)
M) 7 R[] 3 308 T 73 Ay R 3ok ) 2 368 3 (2688 70 1 i
JE T () S A Tk e ST, A A b R H DS e
16 A Sy ks vHE 1) 22 38 T T P () B ) R G SR
(Slow-Mode-Based Control) . 18 it 5 % #f i {5 %%
(Smith Predictor) X i 5 52 Gt 4E IR B[R] 3347 M2 DA
fift #5925 1) 2% (Decoupling Controller)¥H % % 18 18 I &
RGN FELMR G T, PABI e e &
ANIBTE 2 18] 25 1R O 5/ S B RSt % sl FE AN —
(IR R B SR RE (138 R i . $ i RGuisi A
T MATLAB/SIMUKLINK ¥ 52 #4747 BLRHIE, [F]



ENETERFNFAR

I 7E dsPACE JWAZ O il 85 0 VUil 2 3 S 1T
SEEGIOAIE, It 54648 PID #5 [ PIDHRAE{% H 45
B LIBAIE B T R T (40 e I Ay U (1) 22 JE T B
EREYR BRIl IR €

SuB03 15:15-17:15 WF T
WAL 535-204-470
BIRARGEBNPAG)

FReN: BRI [EpliibN=2

FReN: TR

> SuB03-1 15:15-15:30

339 BT SSD [ 25 1) H B0 2 34E H A T 7

gy TR

J55 &8 TR

TR TR

Hil, REHBESNERAGEABIGK, B3R
VE SR B 2 A F MUk A o R as st v sl 2236 F1
BB SR, PR T — MR TIREE 2] SSD H
sl DX 4 () F N 2 FRBRAS DN 2% o A 3 R T
W26 38 SSD HL B ZE A I P T 471 , 4% VGG16.
EfficientNet. MobileNet. £F%FHESHFRE N, =505k
/N HL LB ZE 5 3814 5 R 0 H B0 ZE A DDA FEE 1R DAL 3
FEH T —Fh 3L T XU H 30 2t e BRI T 35
J7 AT FBR R IR A AR 6 AR R e 8 B R
SEPUGT AN ZE R . A, SRR EH, ,SSD W I M
28 BE AR I 0 A T FR BN ZE AN s A I VL)
R I HERF 23 TE 90% LA b, W% e AE il it 5
LML

» SuB03-2 15:80-15:45
38COVID-19 855 il z PTN 02 g (1) 7% 4
B

K TR
B TR
EUD TR

BEE XD B, 2R e g TR
W IR, AR SRR A IR S N LI TE]
2K IRHE RN K T J9R R R I AT RE. N TR TT
COVID-19 3 P el 9 AT RO R R, AR SRR
TN RS S L R R . AR
TSI SEIR BLAL, FERLU T ARG
e, M MA R R GRS BN SRR,
PSR u A R A B, 53T
AR N RRER, 858 TN 5
FERE Bl R fik Al S B X B A o AN, FEFEA
Bl st IG5 R T T TR X 38T T A T

111

e X FE AL TR R REA o IZBI ORI R B s 1

BT BB AR .

> SuB03-3 15:45-16:00

WG AT NIEBI PR AR R AL T
X fR LTINS
S gk YNNG 2
pUkd) TN EPNG 2
IRk YNNG 2
H gl YNNG 2

KFREIRAT PESR (W1 COVID-19)4% 4% i) fi 2 &2 44
RGN AR EERB 2 —, HAFARR AL
PAEHNSEMAAFEER L. UEMTFAE
T T A2 T AR K R TR 93 A 47 1 2 TR 3 1
REAE, T BRSOV TV RUBE B o 22 B, 3]
S AT NATORXS IR AR R 2 b o AR
SCE R RS (IR S5 AT, DAkk & iR N
JEAit, 5l NBYLRE B AR R R, WAL TATA
Z TR BB i AR RN, R TR G AT Nig
Bl 00 T AL AT L, W A 7T T SRR R L R4S
S 250 BT 11 HRGS B T R 9 A 7 TR 7 S5 TR 2 0
T B R X o S OB R, PRI T AR 3
AT NS FE AL AR, $8R T AL 3R 19 1K
MU, GRA5 T NP AR I i EE &R
TR, e RIS 2 Z R IR A R . H
L, PR AR TR LS SR SRR IR R T R IEA
Ky ML RIS 5 R 55 N T DRSS It (]
BHMK. &G, PR T IR R Y B 5
W RSB B A B e SRR
>  SuB03 -4 16:00-16:15
806 B T e 2 S Jo P Y st Ak -l e 2 1k B A o Hr
Xt S Vi A2 3 K 2
itk VG e A2 I K 2
BRI T 11 5 R RIS, A& T
ELZHHBATIRE M ThAE, WHIGERERES SN,
AV R BRAR . 25 IR 7 BT 1 IR i s BT A
T HT AT BT e 0 1) 280 3 it 22 N 5900 ) s
FE, ARk N Bt 4 5 N SRS, R
TR IR R SRR BE IR % o AR ST LA R ZR Ak B 4K
SR SRR AR N SR, @ 2 AT
i B T R B B ) AR A AT S5, dR T
R R IR IR Bk S e R0, A
HHERB, RN ) B AL AT B EIRE
ES| IS o vy R ety R ES by N @ b
W FE



ENETERFNFAR

» SuB03-5 16:15-16:30
682 T [e) 4R A1E 28 2R 1 14 9k 19 £ 2 o7 > B

XIJRE I 15 AR
EAER, fEZ Il T HERH LR HME, &
SZFINAY T ZWBEFL. SR, TEVF 2 T O SE MN
R, B0 258088 v] R 38 g ARk, T
N2 A SR RS DL K. BT, FERR
BRI, R AR IR R S BT RE: R
— I Z0EE o IH AR RS R BBy SR AT R A4 AR
B . IR A B80HR A PR D SRR 4 AR M G ) i 2B
. AEGIAEL S 2] LR 2 i ST AE A R AR 725 [A]
ROEAZM IR b, TOEEEREE IS, &
XF LR IR, S T ) AR AL 2K AR 1 R R 7
2% 4r 95 5 ¥k (Online Classification with Feature
Successively Increasing and Decreasing, OFID) 2 3.
FhAfAR. HTRHE IS, @ 85 AR 3h- T3
771255 5 K RIS 5 /NG T U 3 ) BE B SR AR AR ALE 5 8
BFFE L2588 AIRRETE R, XS Bl
FH Frequent-Directions HiEAT#M 4%, {15 1H 702548
ULk B kAR, MWELS FUEBR T OFID R
EAR R BFY, TR I I K B ) SR IR IR AR S
FREIE A B .

» SuB03-6 16 :30~16:45
39 A novel feedback controller design with robust fault

isolation ability
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This work proposes a novel feédback controller design
scheme which can aghieve fault isolation/based on the
control signal or its embedded signal, 1.e., with the self
fault-isolation ability. First of all, according to the well-
known Youla parameterization, a controller structure
consisting of state and residual joint feedback is
developed. Then, the residual feedback gain and
observer gain are designed to make the residual
feedback signal have fault isolation ability. Some design
freedoms in the two gains are further utilized for robust
self-fault-isolation. Moreover, the state feedback gain is
designed, in the framework of switched system, to
realize the self-fault-diagnosis and isolation, based on
the control signal directly. The proposed control
structure also has the advantage of cooperative fault
tolerance. Finally, the simulation of HVAC (Heating,
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Ventilation and Air Conditioning) system, composed of
four rooms in one story building scenario, is carried out
to demonstrate the effectiveness and superiority of the
proposed feedback controller design approach.
» SuB03-7 16:45-17:00
600Multiple Instance Learning for Unilateral Data
L [ By Rk K
(e ] By Rk K
Multi-instance learning (MIL) is a popular learning
paradigm rooted in real-world applications. Recent
studies have achieved prominent performance with
sufficient annotation data. Nevertheless, acquisition of
enough labeled data i§ often, hard and only a little or
partially labeled datalis,available. For example, in web
text mining, the"€oncerning bags (positive) is often rare
compared with the unrelated fones (negative) and
unlabeled ones. This leads to a new learning scenario
with little“negative \bags’ and many unlabeled bags,
which.we name it as ufilateral data. It is a new learning
pteblemand has'received little attention. In this paper,
we propose @ new method called Multiple Instance
Learningyfor Unilateral Data (MILUD) to tackle this
problem. To utilize the information of bags fully, we
consider statistics characters and discriminative
mapping information simultaneously. The key instances
of bags are determined by the distinguishability of
mapped samples based on fake labels. Besides, we also
employed an empirical risk minimization loss function
based on the mapping results to learn the optimal
classifier and analyze its generalization error bound.
The experimental results show that method outperforms

other existing state-of-art methods.

» SuB03-8 17:00-17:15
422Business process modeling based on i-BPMN
JA 555 B TR
T R TR

As a mainstream system architecture modeling method,
BPMN still has shortcomings in the description of smart
teaching business architecture. In this paper, we propose
an i-BPMN modeling method that completely covers
the business architecture ontology of the system. It is
based on the ACF meta-model in TOGAF, combined
with the currently widely used IDEFO, IF-ELSE
statement and IDEFX modeling method, through its
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convergence with the BPMN model in the AF
architecture description to establish a meta-model
mapping relationship, through the meta-model mapping
method to the BPMN model is difficult to describe and
the process of complex events through the IDEF0 meta-
model, BR (Business Rule) meta-model, IDEF1x meta-
model for the perspective of supplementation, Finally,
the description model corresponding to the meta-model
is flexibly customized under the meta-model data
specification, that is, the scenario process model
activity model , rule model and data entity model
to form a clear i-BPMN model group that integrates
scenes, rules, functions and data perspectives. Through
the iterative modeling process, the semantic and

granular alignment between the described models is

realized.
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32 Effects of expected distance and companiofiship on

individual descent speed in the stairwell
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With the increase of super high-rise buildings, p€ople
pay more and more<attention to the) super-long
evacuation distance (in the stairwells. A _single-person
evacuation experiment was conducted in a 12-storey
office building. The results showed that the pedestrian
evacuation speed would decrease with the increase of
the expected distance. In order to compare with the
single-person evacuation experiment and study the
effect of companionship on evacuation efficiency, here
we carried out the evacuation experiment of male and
female in the same office building. In the single-person
experiment, male's speed decreased significantly faster
than female's. However, in this study, the downward
trend of the speed of male and female is basically the
same. Compared with the single-person experiment, the
speed of male in the two-person experiment decreased
by 16.49%, while that of female increased by 15.97%,
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and the evacuation time of male increased by 16.27%
and that of female decreased by 6.78%. The heart rate
of the participants in the two-person experiment did not
rise as fast as that of the participants in the single-person
experiment. Most importantly, different from the results
of single-person experiment, this paper did not find the
impact of psychological expectation on long-distance
evacuation, and two-person evacuation is more effective

than single-person evacuation.
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Two-Stage Transit Signal Priority Control Method to
Improve Reliability of Bus Operation Considering

Stochastic Process

et TR
RRE TR

When bus priority control is implemented, if there is a
bus station between upstream detector and downstream
signalized intersection, it will lead to the uncertainty of
bus dwell time caused by the uncertainty of number of
passengers waiting at the station. This uncertainty will
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result in that bus arriving time at the intersection cannot
be predicted quite accurately. As a result, signal priority
control strategy made in advance may fail, thus
negatively affecting bus and vehicle operation at the
intersection. To solve this problem mentioned above,
this paper proposes a two-stage transit signal priority
control method. The first stage is robust optimal control,
the aim is minimizing bus delay expectation and
Bus

calculation models considering the uncertainty of bus

variance. delay expectation and variance
dwell time and the uncertainty of queue length in the
exclusive bus lane are proposed based on mathematical
statistics theory to formulate the stochastic process of
bus operation. However, extreme situations cannot be
avoided by the first-stage control completely. In order
to make up for the deficiency of robust optimal control,
this paper adds the second level real-time priority
control, which ensure the priority of public transit when
the first-stage control fail. Through the simulation
experiments, this two-stage transit signal priority
control method (TTSP) can better preform in reducing
bus delay expectation, variance and improve reliability
of bus operation. At the same time, conducting the
sensitivity analysis of TTSP to find out the,more Suitable
scenario of this method.
» SuB04-4 16 : 00=0k6 : 15
89Dynamics of microorganisprCuitivation with délay
and stochastic perturbation

A E VRSN
In the microorganisin cultivation process, delay and
stochastic perturbations are inevitably accompanied,
which results in complicated dynamical behaviors for
microorganisms. In this papef;"a mathematical model
with discrete delay and random perturbation is
constructed to understand how the dynamics of
microorganisms in the turbidostat can be characterized.
The existence, uniqueness and boundedness of the
first the

mathematical model. Furthermore, sufficient conditions

positive solution are determined for

for microorganism extinction and permanence in the
turbidostat are obtained with the theory of stochastic
differential equations. The system has the stationary
distribution under a low-level intensity of stochastic
the environment; that is,

perturbation  from
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the turbidostat is

fluctuating around a positive value. On the contrary,

microorganism in persistent
microorganisms will be extinct with a strong enough
intensity of noise. Several numerical simulations are
applied to validate the theoretical results for the
dynamics of the system.
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388 Examining the ovekconfidence and overreaction in

China's carbonsfiarkets
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This' paperyproposes ad novel integrated approach
combining structural{ vector autoregression model,
mmpulse tesponse function with event study to examine
the overconfidefice and overreaction in China's carbon
markets. The structural vector autoregression model and
impuls€ response function are adopted to measure the
overconfidence and the relationship between market
return and trading volume. The event study method is
adopted to detect the overreaction. We make the
empirical tests for the events of the United Nations
Climate Change Conference and the proposal of China's
carbon-neutral target. It is the first to explore the
overconfidence and overreaction in China's carbon
The that

overconfidence exists in Fujian, Tianjin, Chongqing,

markets. empirical  results  show
Beijing, Shanghai, and Guangzhou carbon markets,
while Shenzhen and Hubei carbon markets have no
overconfidence. Carbon market trading volume is
positively correlated with market return. Beijing,
Guangdong and Shenzhen carbon markets have
overreactions to the United Nations Climate Change
Conference during 2014-2019. Guangdong carbon
market has overreaction over China's carbon-neutral
target.
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93The role of individual stocks in contributing to the
vulnerability of a stock market in terms of cumulative
information flow and causality on a rigorous basis
= =BE N2
The robustness/vulnerability of a stock market depends
on different factors, many of which remain unknown.
Certain companies running in trouble may trigger a
chain of reactions that lead to the collapse of the whole
market, such as the subprime mortgage meltdown in the
2007-2008 crisis. A quantitative evaluation of the
contribution of individual stocks in producing the
collective behavior of a stock market is thence of great
importance; it allows us to understand the potential
damage to the structure integrity on a global scale due
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to the local failure(s). We here show that this can be
fulfilled based solely on the available series of stock
prices. A natural way to do this is to find the information
flowing (IF) from the stock of concern to the rest of the
market, taking advantage of the recently established
theory of information flow from first principles (e.g.,

Liang 2016, Phys. Rev. E, 94, 052201; Liang 2014, Phys.

Rev. E, 90, 052150). In this study, we show that this can
be cast within the framework of a stochastic dynamical
system. With a linear assumption, a maximum
likelihood estimator can be obtained, allowing us to
estimate the information flow in an easy way. It is
observed that this ‘cumulative information flow” does
not equal to the sum of the information flows to other
individual stocks, reflecting that the macrostate of a
network is not just a simple addition of the individual
states, unless all the individuals are independent. To
validate, we have examined a network made of Stuart-
Landau oscillators. Depending on the topology, the
computed information flows may differ. In some
situations, the most crucial nodes, i.e., those with the
largest cumulative information flow, do not need-to*be
hubs; suppression of these nodes will cause the collapse
of the entire network. The above theory is' thence
applied to the diagnosis of the 2008/ financial ecrisis.
With the time series of daily return, it is_shewn,that,
from 2000 through 2008, Fanni€¢ Mae (FNMA) and her
little brother Freddie Mac (FMCC), and the, financial
institutions such Lehman'Brothéfs (LEH), U.S. Bancorp
(USB), Goldman Sachs (GS), Wells FargoAWFC), AIG
dominated the market. Companies ‘other than Wall
Street firms generally didnot carry much weight, except
a few in the utilities (e.g., ED)and healthcare (e.g., JNJ)
sectors. In 2007, four financial institutions, Bank of
America (BAC), Freddie Mac (FMCC), Goldman Sachs
(GS), Brothers (LEH) became
overwhelmingly dominant the An

observation is that, compared with Bear Sterns, Lehman

and Lehman
in market.
Brothers had a cummulant IF ten times larger from 2000
through 2008, and an IF almost twice in 2007. That is to
say, Lehman Brothers then was much important to the
global stock market than Bear Sterns, a financial firm
bailed out by US Federal Reserve perhaps due to the fact
that it was larger in size. This seems to indicate that

117

Lehman Brothers really should have been bailed out,
while, unfortunately, it was not; its fall hence shook the
global financial market, with many regions in the world
plunged into recession.
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836The emergence of cooperation from shared goals in
the governance of common pool resources

&V ek AR N
Sustainable use of common-pool resources is a major
environmental governance challenge because of their
possible over-exploitation. Communities devise self-

governing institutions that avoid overuse and attain
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long-term benefits of cooperation. It is still unclear,
however, what conditions allow cooperation to emerge,
leading to greater long-term benefits. Until recently,
study of the sustainable governance of common-pool
resources has overlooked feedback between user
decisions and resource dynamics and failed to test
ability of shared goals to actually induce cooperation.
Here we develop an online game to perform a set of
experiments in which users of the same common-pool
resource decide on their individual harvesting rates,
which in turn are influenced by the resource dynamics.
We show that, if users share common goals, a high level
of self-organized cooperation emerges, leading to a
long-term  resource  sustainability.
lead

depletion. To explain these results, we develop a model

Otherwise,
selfish/individualistic behaviors to resource
of resource-decision dynamics based on optimal control
theory and show how it is able to reproduce empirical
results. We find that players self-organize and engage in
collective action conducive to a sustainable governance
of common-pool resources by trade-off strategies that
balance individual and collective payoff and shozpt<term
as well as long-term rewards.
» SuB05-9 17:15517:30
S18Multi-agent reinforcement learning”based real<time
pricing for regional energy microgrid management
EHH g TR
Achieving power balance between supply and demand
is one of the key tasks ofismartgrid, demand response
has gradually become an effective method to improve
grid reliability and ‘teduce grid\costs. Based on the
demand-side real-time hpricing /problem under the
regional energy microgrid, a iéw multi-agent real-time
pricing optimization method is proposed to couple
demand-side energy and regional energy microgrids.
Based on the concept of regional energy microgrids, this
paper considers the power load distribution under grid-
connected and off grid conditions. It provides a more
realistic scheduling problem than a single power
supplier. Due to the intermittent nature of renewable
energy generation, carbon allowance trading is
considered to promote renewable energy consumption
and reduce carbon emissions. The sales price of the
power supplier can directly motivate the user's
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electricity consumption through the preference of power
consumption behavior. Different low-carbon incentive
mechanisms have been formulated for different users'
power consumption behavior. Consider the social
welfare under the regional energy microgrid, including
different types of loads and multiple types of power
suppliers. Due to the nonlinearity, non-convexity and
complexity of the problem, the optimal solution of the
problem can be better realized by using multi-agent
reinforcement learning algorithm. The simulation
results show that the regional energy microgrid
management is better than the existing centralized
transaction. The proposed algorithm can effectively
balance the supply-demand relationship in the power
market, and has"better peak shaving and valley filling

performance, thereby effectively improving the
reliability of the power syStem.
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20panel Data Causal Inference Using a Rigorous
Information

Flow Analysis for Homogeneous,

Independent and Identically Distributed Datasets
AikEE HHR¥

Panel data, which consist of observations on many
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individual units over two or more instances of time,
have gradually become an important type of scientific
data. Subsequently causal inference for panel data has
attracted enormous interest from many fields as well as
statistics. In this study, the rigorously formulated
information flow analysis for time series, which is very
concise in form and has been successfully applied in
different disciplines, is generalized to identify the
causality from homogeneous and independent
identically distributed panel data. The resulting formula
bears the same form as that for the former, though the
meanings of the symbols differ. An algorithm is then
proposed for panel data causality analysis, which has
been validated with both linear and nonlinear problems.
It has also beensput,to application to'examine the causal
relations am@ng economic growth, energy consumption,
trade openness, and| energy price based on 15 Asian
countries. Clearly identified are a strong bidirectional
causality between ‘€conomic growth and energy
consumption, and a strong causality from import and
export trade“to*€conomic growth. Energy price has no
direct impact on energy consumption; it, instead, exerts
a weakeéeftect on the latter through influencing economic

growth.
» SuB06-5 16:15-16:30
Sl4Fixed-time formation tracking for multiple
nonholonomic wheeled mobile robots based on
distributed observer
FNAE PRI R
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This paper studies the distributed fixed-time formation
tracking problem of multiple nonholonomic wheeled
mobile robots system over directed fixed and switching
topologies.  Through a  classical  nonlinear
transformation, the formation control problem is
transformed into a consensus problem. New control
protocols based on a distributed observer are proposed.
The directed communication topology between multiple
nonholonomic wheeled mobile robots is considered.
Some sufficient conditions of multiple robots achieving
the desired formation shape are given. All follower
robots can form the desired formation shape within a
fixed settling time and make the leader in the geometric

center of the formation. By adopting graph theory and
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fixed-time stability theory, an upper bound of settling
time that is independent of the system’s initial states is
obtained. Finally, four examples are presented to
illustrate the correctness of the main results.
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160A global branch approach to normalized solutigHS¥er
Schrodinger equations

K% EWRS N
In this talk, we present a novel apprgach to studyithe
existence, non-existence and multiplicity of preseribed
mass positive solutions to Schrodinger equations. This
to handle
nonlinearities which areeithermass suberitical, mass

approach permits in a unified/way

critical or mass [Supercritical. Among its main
ingredients is the study of the asymptotic behaviors of
the positive solutions as'the parameter goes to zero
or infinity and the existence ofan unbounded continuum
of solutions. This is based on a joint work with Prof.
Louis Jeanjean and Prof. Xuexiu Zhong.

» SuB06 -8 17:15-17:30
57The evolution of the cross-broader venture capital

network:1970 —2018
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Cross-broader venture capital is typically considered to
be a channel for transferring both physical capital and
intangible assets, such as technology, innovation model,
management experience, among countries. Many of the
fastest-growing global ventures are backed by cross-
border venture capitalists. We construct venture capital
network in which the node represents the countries and
link venture capital flow. While the previous analysis
focused on the static and country-level version of the
venture capital network, here we address its full
evolving and globals Wetinvestigate the evolution
property of cross-broader venture capital syndication
networks, relyifiggon comprehensive deal-level data
sources, covering five decades and about 100 countries.
We document major; shifts, in the nature of innovation
internationabiflows.
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“3Impact of network motifs on response dynamics
oG FHRY

Many collective phenomena such as epidemic spreading
and cascading failures in socio-economic systems on
networks are caused by perturbations of the dynamics.
How perturbations propagate through networks, impact
and disrupt their function may depend on the network,
the type and location of the perturbation as well as the
spreading dynamics. Previous work has analyzed the
effects that nodes along propagationspaths induce,
suggesting few transient propagation [‘scaling” regimes
as a function of the nodes’ degree, butstegardless of
higher-order motifs such as tfiangles. Yet, the majority
of empirical networks consists,of smallleeps and motifs
in a great percentdge, which permit jthe proper
functioning of the system. Trianglésyfor’instance, can
enhance the stability against perturbations in power
grids, and play a centralirole in the emergence and
maintenance of social networks. Here, we show that
triangles and higher-order motifs along the propagation
path may jointly determine the previously proposed
regimes of distance-limited propagation and degree-
limited propagation — or even cease their existence. Our
analysis suggests not only a radical departure from these
scaling regimes but provides a deeper understanding of
the interplay of self-dynamics, interaction dynamics,
and topological properties. This allows us to identify the
hidden universal propagation patterns for a range of
prototypical complex systems and empirical networks.

In particular, we show how network motifs determine

the response times to perturbations as a function of the
network structure and its dynamics, by disentangling the
joint effects.
» SaA01-2 13:15-13:30
SISUnderstanding the{ mechanisms of brain functions
from the angle of synchfonization and complex network
R|or e He IR Ko
The human brain is the most complicated and fascinated
systemrand executes variotls important brain functions,
but | its underlying | méchanism is a long-standing
problem. In recent years, based on the progress of
complexnetwork science, much attention has been paid
to this problem and many important results have been
achieved, thus it is the time to make a summary to help
further studies. For this purpose, we here make a brief
but comprehensive review on those results from the
aspect of brain networks, ie. from the angle of
synchronization and complex network. First, we briefly
discuss the main features of human brain and its
cognitive functions through synchronization. Then, we
discuss how to construct both the anatomical and
functional brain networks, including the pathological
brain networks such as epilepsy and Alzheimers disease.
Next, we discuss the approaches of studying brain
networks. After that, we discuss the current progress of
understanding the mechanisms of brain functions,
of chimera remote

including the aspects state,

synchronization, explosive synchronization,
intelligence quotient, and remote propagation. Finally,

we make a brief discussion on the envision of future

study.

> SaA0l-3 13:30-13:45
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» SaA0l1-4 13:45-14:00
676Topological - heterogeneity induced chimera states in
excitable scale - free networks

AR FRG I P
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» SaA0l1-5 14:00-14:15
%8Transient clusterf synchronization ig’ ecological
networks

T ST iWNES

Transients are fundamental t6"€cological systems with
significant implications to management, conservation
and biological control. We uncover a type of transient
synchronization behavior in spatial ecological networks
whose local dynamics are of the chaotic, predator—prey
type. In the parameter regime where there is phase
synchronization among all the patches, complete
synchronization (i.e. synchronization in both phase and
amplitude) can arise in certain pairs of patches as
determined by the network symmetry—henceforth the
of

Distinct

phenomenon ‘synchronization within

synchronization.’ patterns of complete
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synchronization coexist but, due to intrinsic instability
or noise, each pattern is a transient and there is random,
intermittent switching among the patterns in the course
of time evolution. The probability distribution of the
transient time is found to follow an algebraic scaling law
with a divergent average transient lifetime. Based on
symmetry considerations, we develop a stability
analysis to understand these phenomena. The general
principle of symmetry can also be exploited to explain
previously discovered, counterintuitive synchronization
behaviors in ecological networks.

» SaA01-6 14:15-14:30
332Fault Detection Proplemfor Discrete-Time Impulsive

System Using Mixed Rissipativity Approach

e TR
B TR

This paper studies |the fault detection problem for a
clasg of discrete-time impulsive systems using mixed
dissipativity theery. First, under the impulsive effects,
afault'diagnosis observer is designed such that it is
insensitive to'disturbances, and sensitive to faults. Then,
a mixed dissipativity concept is introduced to deal with
impulsive effects, disturbances insensitivity condition
and ‘faults sensitive condition in one framework such
that the impulsive error dynamic is dissipative with
respect to the proposed mixed supply rate. Based the
proposed mixed supply rate, sufficient conditions are
of the

Moreover,

obtained to guarantee the dissipativity

impulsive estimation error dynamic.
sufficient conditions are established for the existence of
the desired fault observer. The corresponding solubility
conditions for the designs of the desired observer are
also obtained. Finally, simulation results are proposed
to demonstrate the effectiveness of our proposed
strategy.
» SaA01-7 14:30-14:45
%1Topological homogeneity-heterogeneity competition
and wave dynamics in excitable networks

PSR LS NS
We will give a brief report on our recent studies on
collective sustained oscillations and wave dynamics in
excitable networks. Specifically, we focus on the roles
of Winfree loop topology and node heterogeneity. We

reveal that the sustainability of oscillation depends
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strongly on the competition between these two
ingredients ambedded in the network topology.
» SaA01-8 14:45-15:00
02Explosive synchronization by Cartesian product
operation

455 HIRINTE RS
Implementing a positive correlation between the natural
frequencies of nodes and their connectivity on a single
star graph leads to a pronounced explosive transition
to synchronization, additionally presenting hysteresis
behavior. From the viewpoint of network connectivity,
a star has been considered as a building motif to
generate a big graph by graph operations. On the other
hand, we propose to construct complex synchronization
dynamics by applying the Cartesian product of two
Kuramoto models on two star networks. On the product
model, the lower dimensional equations describing the
ensemble dynamics in terms of collective order
parameters are fully solved by the Watanabe-Strogatz
method. Different graph parameter choices lead to three
different interacting scenarios of the hysteresis areas of
two individual factor graphs, which further changé the
basins of attraction of multiple fixed [ points.
Furthermore, we obtain coupling regimes where eluster
synchronization states are often present on the product
graph and the number of clusters is\fully contrelled.
More specifically, oscillatorsson™one star graph |are
synchronized while those on the other star_are” not
synchronized, which induces®€lustered ‘state on the
product model. The/numerical results agree perfectly
with the theoretic predictions. -- New Journal of Physics,
21, 123019, 2019.
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>  SaA02-1 13:00-13:15

18"Model - based evaluation of alternative reactive class
closure strategies against COVID - 19

R PPN
There are contrasting results concerning the effect of
reactive school closure on SARS-CoV-2 transmission.
To shed light on this controversy, we developed a data-
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of SARS-CoV-2

transmission. We found that by reactively closing

driven computational model
classes based on syndromic surveillance, SARS-CoV-2
infections are reduced by no more than 17.3% (95%Cl:
8.0-26.8%), due to the low probability of timely
identification of infections in the young population. We
thus investigated an alternative triggering mechanism
based on repeated screening of students using antigen
tests. Depending on the contribution of schools to
transmission, this strategy can greatly reduce COVID-
19 burden

transmission and immunity in the population is low.

even when school contribution to

Moving forward, the adeption of antigen-based
screenings in schools,could|be instrumental to limit
COVID-19 burdemwhile vaccines centinue to be rolled

out.
>  SaA02-2 13:15-13:30
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Percolation theory has been widely uséd to study phase
transitions in network systems. It hasialso successfully
explained various macroscopic”spreading phenomena
across different fields. Yet, the theoretical frameworks
have been focusing on_ditect intéractions among nodes,
while recent empiri¢al observations have shown that
indirect interactions|are common in' many network
systems like social andyecological networks, among
others. By investigating the détailed mechanism of both
direct and indirect influence on scientific collaboration
networks, here we show that indirect influence can play
the dominant role in behavioral influence. To address
the lack of theoretical understanding of such indirect
influence on themacroscopic behavior of the system, we
of
interactions called induced percolation. Surprisingly,

propose a percolation mechanism indirect
our model exhibits a unique anisotropy property.
Specifically, directed networks show first-order abrupt
transitions as opposed to the second-order continuous

transition in the same network structure but with

124

undirected links. A mix of directed and undirected links
leads to rich hybrid phase transitions. Furthermore, a
unique feature of the nonmonotonic pattern is observed
in network connectivities near the critical point. We also
present an analytical framework to characterize the
proposed induced percolation, paving the way to further

understanding network dynamics with indirect

interactions.

» SaA02-6 14:15-14:30
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28"Dynamics of the Thrshold Model on Hypergraphs
VTR YN
The threshold model has been widely adopted as a
prototype for studying contagion processes on social
networks. In this paper, we consider individual
interactions in groups of three or more vertices and
study the threshold model To
understand how high-order interactions affect the

on hypergraphs.

breakdown of the system, we develop a theoretical
framework based on generating function technology to
derive the cascade condition and the giant component of
vulnerable vertices, which depend on both hyperedges
and hyperdegrees. First, we find a dual role of the
the
hyperdegree is small, increasing the size of the

hyperedge in propagation: when average

hyperedges may make the system fragile, while the
average hyperdegree is relatively large, the increase of
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the hyperedges causes the system to be robust. Then, we
identify the effects of threshold, hyperdegree, and
The
individual thresholds causes the system to be more
the
hyperdegrees or hyperedges increases the robustness of
the show that the
hyperdegree a vertex has, the larger possibility and

hyperedge heterogeneities. heterogeneity of

fragile, while heterogeneity of individual

system. Finally, we higher
faster speed it will get activated. We verify these results
by simulating meme spreading on both random
hypergraph models and hypergraphs constructed from
empirical data.
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7"Network-energy-based predidtability and Link-

corrected prediction in‘€@mplex ngtworks
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Link prediction is essential in the research of complex
networks. Firstly, in this paper, we propose a new
network predictability index based on network
normalized energy. The proposed index is further
extended by incorporating the network structural
consistency index, and another better predictability
index is presented. Secondly, we also put forward a new
link prediction algorithm (LCPA) which iteratively
perturbs the network topology and then correct them by
likelihood Numerical

maximum probability.
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experiments on real and generative networks and
comparisons with the existing algorithms confirm that
in most case the LCPA algorithm proposed in this paper
outperforms the prediction precision of the existing
algorithms. Finally, this paper takes the prediction
precision value obtained by the LCPA algorithm as the
link structural predictability value of the network and
verifies the validity and reasonableness of the two
proposed predictability indexes. It is seen that these two
the  network

predictability. The second index has better performance

indexes  efficiently characterize
and show a clear linear relationship with the network
predictability.
» SaA03 -2 13:15-13:30
BTuring pattepmsiimduced by the ranlom aggregation of
spatial compositions

i I B PRINTE R
Turing patterns are typical spatiotemporal ordered
in"_warious driven far from

structures systems

thermodynamic || equilibrium. Turing’s reaction-
diffusion theory, containing a long-ranging inhibiting
agent and a local catalytic agent, has provided an
explandtion for the formation of Turing patterns.
Numerous experimental and theoretical studies about
Turing patterns are generally focused on systems driven
far from thermodynamic equilibrium. The local
dynamics of this type of systems is usually very
complex, which brings great difficulties to the
researches of Turing patterns. Here, we investigated
Turing patterns in a type of thermodynamic equilibrium
system experimentally and theoretically, and put
forward new ideas on the formation mechanism of
Turing patterns. Specifically, we observed Turing
patterns in starch solutions, and studied the effect of
The

experimental results show that, with the increase of

concentration on the structure of patterns.

concentration, Turing pat terns change from spots to
inverse spots, and labyrinthine stripe patterns appear in
the intermediate regions of values of the concentration.
We analyzed and modeled the formation mechanism of
Turing patterns observed in these experiments, and the
simulation results agreed with the experimental results.
Our conclusion indicates that the random aggregation of
spatial compositions leads to the formation of Turing
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patterns, and the proportion of spatial compositions
determines the structure of Turing patterns. The findings
shed light on the formation mechanism of Turing

patterns.

» SaA03-3 13:30-13:45
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» SaA03-4 13:45-14:00
83Network-Based Approach for Forecasting East Asian
Summer Monsoon Rainfall

2 EL R B TR
Despite the development of complex statistical and
dynamic climate models, due to the strong internal
variability of the monsoon system and the
nonstationarity of climate driving factors, a relative
long-term and reliable prediction of East Asian summer

monsoon rainfall is still a challenging problem. In recent
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years, complex network theory has proved its great
potential as the dynamics of complex systems. In order
to achieve this goal, we construct a physical climate
network and discussed the monsoon forecasting skills
by analyzing the global near surface and different
pressure heights air temperature field from 1950 to 2020.
We find that some characteristics of the directed
weighted climate network can be used as effective long-
term predictors of the East Asian summer monsoon
rainfall forecast and predict it in a unique way. The
developed forecasting method is generated by using the
data of the previous calendar year and has a lead time of
nearly half a year. The'results and methods reported in
this paper can be used to improve the prediction level of
national floodsclimate disasters, réduce the economic
losses caused by climate disasters, and also can be used
to investigate other climate variables.
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“Structure of Autocorrelation in Time Series
AEENI Zel b
gk Zel b

Autocorrelation is one of the basic concepts in time
series analysis and attracts persistent attentions for more
than one hundred years. Correlations in time sefies
induce complicated patterns and their interdépendent
relationships. Hence, the autocorrelation has a network
structure, in which the nodes are the/patterns andithe
edges the interdependent relationships between, the
patterns. However, in the standard procedures |for
estimating autocorrelation the network structure. is’ lost
in the procedure of statistical“average. In\the present
paper we propose fa concept called local pattern
interdependent (LPID) network to, display the structure
of the autocorrelation. It is found that the series
the of the
Autoregressive Process and the fractional Brownian

generated with theoretical models
motion, and the series of empirical records of stock
Their

differences come from the weights, among which the

market indices share several behaviors.
self-linkage of a specific pattern is significantly large
and can take subsequently a measure to distinguish the
series. Hence, the LPID network provides a unified
framework to investigate time series generated by
different mechanisms. What is more, the results tell us
that this network structure of autocorrelation stores a

kind of high-order correlation compared with the
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traditional definition of autocorrelation.

> SaA03-8 14:45-15:00
126 BT 5 7% I 2% 10 N AR A S DR T E X

TR ATH PN
NAA R — > AN R 25 B AH BB T2 B 52 2% I 2%
XA 2% e 15 1R 8 LA A AR AL T BOIRZS
W RIRHRAS . FEAL G B A A B2 A Tk, 0
A BRI FURS B8 R 2 HEET B GRE
A FRRRR, TR T S ERREEMENER. AT
WRAEB M2 5 N NRAER, RIERAESRRR, A1
K HRE I (R PR A A T30, M T AR E
a2 . R K EBIE AT, JATRIXA
B R X 2% 1) 5 A K B AN TR AR BIORZS — — X
JOE, TP BECIRAAS 1R PR BT T X 28 AR AL
D] B 25 B 4 ool T AR N PR B B AS 1Y
W TR bR

SaA04 13:00-15:00
FERAU: 611-131-939
B IRMLE T T E RS AR RGNS

RFF NEA B AR
ERN: ST P2
> | SaA04 -1 13:00-13:15
205 > YR 12 [0 £5% 1) B 28 ek P 4840 % G I R 5 5 6 )
VYIRS AIE
AL KHEEF TR
TRAH R TR

g FiziiAdE 90% LA EH EE PR 5 s . 90%
DL ARRERR S 5 thia i, Hop, SRS H
ARIHAZERZ) T0% M2 BRI &, % 25 [ 6 o
ARG R BT NEE, H#I{E RIS 4% 45
Py 3% E M 5 FL BT B R 1 [ B 52 5 R 25 DD AH
Ko AT T RERERFEYERATL ) L 5dE,
EAEFREREFEIIE WL, 1248 5 B S4B 45 MR .
WFFCR I, W% B Btk S5 e XS e BRI 1 22
[ E s G EEAE s DI RME O
HbtERR bR, R IR DR e T
BRERE. SR O MERE Ry & &2 E
B 52 2y bk JR A s 110 2 T R MR S e, A A 70
HrrEH e EZ T RIS RaEE 5 ERR I 5

Zi 6 )5 Z 1) R SR LA o

» SaA04-2 13:15-13:30

144Cycle structure in networks and its application
R University of Fribourg
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A cycle is the simplest structure that brings redundant
paths in network connectivity and feedback effects in
network dynamics. An in-depth understanding of which
cycles are important and what role they play on network
structure and dynamics, however, is still lacking. Here
we highlight a significant difference between the
distribution of the shortest cycles in real and model
apply it the
characterization of individual nodes. Specifically, we

networks, and to importance
define the cycle number matrix (Fig. 1b), a matrix
enclosing the information about cycles in a network, and
the cycle ratio (Fig. 1b), an index that quantifies node
importance. Experiments on real networks suggest that
cycle ratio contains rich information in addition to well-
known benchmark indices. For example, node rankings
by cycle ratio are largely different from rankings by
degree, H-index, and coreness, which are very similar
indices (Figs. 1c & 1d). Numerical experiments on
identifying vital nodes for network connectivity (Fig. 1e)
and synchronization (Fig. 1f) and maximizing the early
reach of spreading (Fig. 1g) show that the cycle ratio
performs overall better than other benchmarks.™In
addition to the shortest cycles, cliques, as a mor¢ general
cycle structure, also play an indispensable ‘tole in
various network structures, functions;and applications.
We propose a fast and accurate maximum cliques and
maximal cliques search algerithm based on graph
decomposition, which requites only approximatedinear
time complexity and istindepéndent of network size
(Figs. 2b & 2c). We believe our in-depth’analyses on
cycle structure may yield insightsymetrics, models, and
algorithms for network'seience.
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P4Quantifying the maximum capability of a topological
feature in link prediction

g PR R
Link prediction aims to predict links that are not directly
visible due to incomplete information of the network,
which has profound applications in biological and social
systems. Recent studies on the link predictability of a
network shed light on the extreme performance that any
prediction tool could ever reach. Yet, it is still unclear to
what extent a specific topological feature can be
leveraged to infer the missing links. Moreover, a feature
can be utilized in a supervised or unsupervised manner.
However, the inherent performance difference between
the two approaches remains unexplored. Here, we show
that the maximum capability of a topological feature
follows a simple yet theoretically validated expression,
which depends on the extent that the feature is held in
missing and nonexistent links, but is independent of
how the feature is quantified by an index. Hence, a
family of indexes based on the same feature share the
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same upper bound, allowing us to estimate the potential
of all others from one single index. The maximum
capability by the supervised approach is higher than that
by unsupervised manner, whose improvement can be
mathematically quantified. Hence, the benefit of
applying machine learning algorithms can be known in
advance. Our work benefits from a large corpus of 550
the
universality of the pattern uncovered is empirically

structurally diverse networks, from which
verified. Taken together, we reveal previously unknown
regularities underlying the link prediction task. The
finding can be applied to optimize the feature selection
and stacking, and also advances our understanding of
network characteristics associated with the utilization of

a topological feature in link prediction.
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346Stability and bifurcation analysis for a nitrogen-

fixing evolutionary game with environmental feedback
and discrete delays

EEY AR KA
In this paper, a nitrogen fixation game system with two
time delays under nitrogen limitation is investigated.
Firstly, we discuss the existence and local stability of
the equilibrium points for non-delay system. Then the
nitrogen fixation delay and strategy-dependent delay are
used as bifurcation parameters to analyze the local
stability and the Hopf bifurcation. In addition, we also
obtain the direction of Hopf bifurcation, the change of
and the stability of
periodic solution via centre manifold theory and normal

the period for periodic solution

form method. Finally, numerical simulation is employed
to visualize the theoretical analysis results and we find
that the nitrogen fixation strategy is the dominant
strategy when the values of the two time delays are large
enough.

» SaA05-2 13:15-13:30
855Pricing and Return Mode Decision of Dual-Channel
Supply Chain Considering Second-hand Market
LR R
The return behavior of consumers will ingvitably affect

ESe]

the decision-making of dual channel fetailers, andithe
resale service of second-hand platform will.inevitably
affect the purchase behaviors6f*consumers andthe
return decision-making of dual channel retailers” By
depicting the factors sucheas cross revenue (the revenue
obtained by retailets due to consumers’ additional
purchase behavior when returning to the store), resale
price (the price of comsumers /when dealing with
inappropriate products in the'Sécond-hand market). We
construct a dual channel supply chain decision-making
model considering the second-hand platform and return
mode, and explore the impact of the changes of resale
price and cross revenue on retailers’ pricing and profits
different
decisions and return modes. First, under the traditional

under second-hand platform operation
return model, operating a second-hand platform will
increase the cost of retailers, resulting in loss of their
own profits. Second, when operating the second-hand
platform and the suitability rate of consumers to buy
products is too high, it will damage the total profit of
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retailers, and the resale price of second-hand products
will significantly increase the total profit of retailer.
Third, when the product cost is low, whether retailers
adopt partial return mode or no return mode, operating
second-hand platforms will be more conducive to
ensuring its own profits.

» SaA05-3 13:30-13:45
3The optimal strategy against Fictitious Play in
infinitely repeated games

L R B

e B R
With  the rapid development of Artificial
Intelligence(Al), the/ game between human and

machine/Al becomes)more land more common and
important. Inethis, paper we will, investigate such
infinitely repeated games. We will study the optimal
play of the human given ‘the machine/Al adopting the
Fictitious Play(FP) for alldifferent kinds of 2 x 2 games
under) the assumptiofi’ of a payoff parameter being
rational.We give the optimal strategy of human which
is proven to lead’the system into a cycle after finite times.
The results show that FP algorithm can be exploited
easily.and heavily. Analysis in this paper might shed
some light on the result for more general and
complicated situations.
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With the rapid development of artificial intelligence
(Al), the game between human and machine/Al
becomes more and more common and the theoretical
analysis becomes significant and necessary, which
however is still rare. In this paper, we investigate the
optimal play of one player (player Y, human) when its
opponent (player X, machine/Al) adopts a given
algorithm (Hedge) in a finitely repeated 2 x 2 zero-sum
game. The payoff values in the one-shot game are
assumed to be integers. By defining the state and the
State Transition Triangle Graph, we find that this
problem is equivalent to the Shortest Path Problem in
the graph. First, we prove that the game system will
behave in a periodic way when player Y adopts the
myopic best response as his updating rule. Based on the
myopic path and the recurrence relation between the
optimal actions at time-adjacent states in the Bellman
Optimality Equation, we can solve the optimal play of
player Y, which is proved to be periodic on the time
interval truncated by a tiny segment and has the same
period as the myopic path. Method and results in this
paper might help the solution for the optimal playin
general cases.
» SaA05-6
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Inferences about input - output - t¢ - state stabibity
across related systems

$,‘

JEHR
There have been efforts to simplify analysis~0f a
complex system by relating itto a simpler system
through certain system relations. In this paper, we
consider continuousstime systems related by a graph
simulation relation and‘fecus on preservation of input-
output-to-state stability (IOSS)"and its integral variant,
integral IOSS (ilOSS). We establish that, under mild
continuity and boundedness assumptions on some
appropriately defined set-valued functions, the (1)IOSS
property for the simulating system can lead to the
(1)IOSS property for the original simulated system. The
results thus demonstrate the possibility of inferring the
(1))IOSS of a system by analyzing a potentially simpler
system.

> SaA05-7
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Exploring the inducement for social dilemma and
structured

cooperation promotion mechanisms in
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populations
X1 R [EERIPNES
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Investigating and addressing the issue of social dilemma
is a continuing concern within the subject of behavioral
sciences and collective cooperation. The research to
date has mostly focused on outside control methods
dealing with the existing dilemma rather than exploring
the reason resulting in that inside. This work probes into
the inherent inducement for cooperation dilemma. We
construct a gaming environment in which thousands of
random memory-one strategies interact with each other
on different complex £opologies and record dominant
strategies winning out, from|self-organized evolution.
After clustering®and analyzing evolutionary results, we
find that the randomness| and heterogeneity of
population structure will, strengthen the fitness of
defectors. “Besides, | thedcooperative willingness of
individuals in betrayal situation has a decisive impact
on, the ‘cooperation level of groups at equilibrium state.
Further,
enforcement and punishment mechanisms, to promote

wepresent two innovative treatments,
collective cooperation. The promoting effect is checked
on various spatially networked topologies in the iterated
prisoner’s dilemma game. Simulation results indicate
that irrespective of the underlying interaction network,
the introduced promotion mechanisms are universally
effective in subduing the evolutionary advantage of
which the
sustainability of cooperative behaviors. Our novel

defectors, favors emergence and
conclusions may provide some new perspectives for
enhancing cooperation and elevating social welfare
within biological systems and human societies.

> SaA05-8 14:45-15:00
7>6Migration  based environment

on comparison

promotes cooperation in evolutionary games
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Human beings and natural creatures often migrate in
search of better environments. When both local and
global environments can be perceived by individuals,
they may determine whether to migrate or not based on
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the comparison. If the individuals realize the local
environments are worse than the global ones, they are
more likely to leave their original place. Otherwise, they
may choose to stay still. Considering these, we study the
evolutionary games in a dynamically changing
population on a square lattice, in which the players
migrate based on the comparison between local and
global environments. The simulation results show that
cooperation can be significantly promoted. By
examining the strategy patterns during the evolution, we
find there exist two evolutionary stages that account for
the enhancement of cooperation. One is the clustering
of cooperators, in which cooperator clusters get
strengthened by slow migration of cooperators and fast
migration of defectors. The other is the coalescence of
cooperator clusters, which induces further increment of
the cooperation level. Besides, we investigate the effects
of two different types of noises on cooperation, which
are introduced in migration and in strategy imitation,
respectively. The results reveal that cooperation could
be enhanced by low migration noise whereas high
strategy-adoption noise.
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2Ultra-long time identification and prediction of

global temperature system
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Long-term trend%identification andshort-term accurate
prediction of global temperature’system are two vital
indexes in meteorology. It is of great significance for
research “like preventitlg natural disasters and
calculating sealevel rise. Most of the existing prediction
methodshare based on neural network, which can only
effectively predict the temperature in a short time due to
theldifficulty to find the law of temperature cycle. This
report proposes a model named as Identification and
Prediction Switches with the Four Seasons (IPSFS).
IPSFS divides the global temperature into periodic axis,
trend axis and abrupt axis for identification and
prediction respectively. Periodic axis and trend axis are
used to identify the long-term temperature trend which
can be switched with four seasons, while the abrupt axis
will be superimposed with the identification data for
short-term accurate prediction. IPSFS combines the
network,

obtaining a good prediction effect. We use IPSFS to

identification method with the neural
predict the global temperature in 20 years and 1 year.
The MAE of them are 1.82°C and 1.68°C respectively,
which is better than the results of most current
prediction models.
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7320n Exponential Consensus of Linear Systems over
Switching Networks
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We revisit the consensus problem of linear systems
from a novel geometric perspective. The underlying
topology of these systems is assumed to be piecewise
fixed. Moreover, it is allowed to be disconnected at any
time but hold a quite mild joint connectivity property.
The system matrix does not contain divergent modes
and the input matrix is not of full row rank. We workout
the necessary and sufficient condition for exponential
consensus. It turns out that exponential consensus can
be realized globally and uniformly 4f and only<if a
jointly (8,T)-connected condition and\an observability
condition are satisfied.

» SaA06-5 14:00-14":15
"97Distributed Online QptiniZation againShAdversarial
Attacks
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We consider distributed constrained optimization by a
collection of agents, where some agents do not follow
the prescribed update rule due to failures or malicious
intrusions by adversarial attacks. Accordingly, the
collective goal is to minimize the sum of the unattacked
agents' objective functions under the constraint
restriction. To deal with the constrained optimization
a distributed

optimization

problem under adversarial attacks,

projected gradient descent online
algorithm that achieves sublinear individual regret for
each agent is developed, where the difference between

the online and offline solutions is called regret.
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Compared to existing works, we need not determine the
maximum number of attacked agents in advance.
Further, we also extend the problem with a closed
convex set constraint such that the regret of the
proposed online algorithm still converges sublinearly,
and the specific bounds for both individual regret and
network regret are given. Finally, numerical results are
presented to illustrate the effectiveness of the proposed

algorithm.
» SaA06-6 14:15-14:30
93Neural Network-Based Adaptive Control for
Underactuated  Systems  Subject to  Transient
Performance Constraifts
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Regarding a class| of underactuated systems with

prescribed performancey, for both actuated and
unactuated wariables, thi§ paper designs an adaptive
tracking controller todrealize exponential convergence
results; where a data-driven concurrent learning method
improves the"accuracy of parameter/weight estimates.
Particulatly, by making full use of the recorded history
and| cufrent data, this paper constructs a group of
concurrent learning-based estimates to compensate for
unknown dynamics and disturbances, without the
additional conditions of persistency of excitation and
linear parametrization. Then, the proposed controller
makes the actuated states exponentially converge to
their desired values, rather than only asymptotic
the

unactuated states converge to a small enough bound by

stability or boundedness results. Meanwhile,
adjusting control gains. Based on the prescribed
performance control frame, the maximum motion
ranges and convergence speed of actuated/unactuated
states are both guaranteed to further improve safety and
efficiency. Additionally, a disturbance judgment
mechanism is introduced to merely eliminate the
detrimental impacts of external disturbances. As far as
we know, for general underactuated systems with
uncertainties/disturbances, it is the first time to ensure
exponential convergence speed for both actuated and
unactuated states based on prescribed performance
control, and simultaneously, obtain the exponential

tracking result of actuated motions. A series of
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theoretical analysis and simulation verification both
illustrate the effectiveness of the designed controller.

» SaA06-7 14:30-14:45
%86 earning decentralized linear quadratic regulator

with partially nested information structure
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In large-scale control systems with a network structure,
the control policy is often required to be decentralized
in the sense that different controllers may only use
partial state information, when designing their local
control policies. For example, a given controller may
only receive a subset of the global state measurements,
and there may be a delay in receiving the measurements.
In general, finding a globally optimal control policy
under information constraints is NP-hard, even if the
system model is known at the controllers. This has led
to a large literature on identifying tractable subclasses
of the decentralized control problem, such as problems
with partially nested information structure. However, in
practice the system model is usually unknown a_ptioui,
and the existing decentralized controller/ design
algorithms do not apply. In this work, we study the
problem of control policy design for deCentralized state-
feedback Linear Quadratic Regulator (LQR)mwith a
partially nested information stpacture, when the system
model is unknown. We [propose a medel-based
reinforcement learning algerithm'to the problem, which
consists of two step$. First, we estimate the unknown
system model from a single system trajectory of finite
length, using least squates estimation. Next, based on
the estimated system model, W€ design a control policy
that satisfies the desired information structure. We show
that the suboptimality gap between our control policy
and the optimal decentralized control policy (designed
using accurate knowledge of the system model) scales
linearly with the estimation error of the system model.
Using this result, we provide an end-to-end sample
complexity result for learning decentralized controllers
for a linear quadratic control problem with a partially
nested information structure. Despite the existence of
the information constraints imposed on the controllers,

our sample complexity result matches with that of
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learning centralized LQR for unknown system model
without any information constraints.
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290Distributed MPC based robust collision avoidance

formation tracking of constrained multi-robot systems

FHR A R R
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In this talk, we first review several recent works on
formation control of multi-agent systems subject to
input and state constraints. Then, the distributed MPC
based collision avoidance formation control problem for
nonhonomomic robots subject to unknown input
disturbances is considered. A robust distributed MPC
based control strategy is proposed which employs time-
delay observers to estimate the unknown input
disturbances online. The more complex dynamic
models of the robots are considered and collision
avoidance constraints are explicitly handled under both
velocity and input constraints. The new control
algorithm is given and simulation experiments are
carried out to investigate the performance of the
proposed controller.

> SaA07-2 13:15-13:30

764Spatio-Temporal Causality Graph Convolutional
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Transformer: A Deep Learning Approach for

Renewable Power Forecasting
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Long-term forecasting of wind power plays an essential
role in both planning and operation of power systems,
which is a challenging task due to the inherent
uncertainty and variability in wind. Traditional machine
learning methods, ignoring the variation law of datasets
and nonlinearity, suffer a poor performance in the mid
and long-term wind power forecasting tasks. In recent
years, deep learning has been widely used for time
series prediction to capture long-term dependence to
some extent. The mainstream methods are based on
artificial neural network architecture, from classical
RNNs to newer Transformers. However, previous
works have poor performance in long-term sequence
modeling due to the absence of jointly modeling the
spatio-temporal dependence, especially resulting in low,
accuracy in wind power forecasting. Hence, we propose
a Spatio-Temporal Causality
Transformer model (STCGCT) to cope with the, long-
term wind power prediction. Instead/of conventional

Graph Conyolution

convolution and recurrent operation, themsspatio-
temporal dependence of windspower is considered on
graphs, so the model has fewer parameters and afaster
training speed. With théshelp®f transformer blocks,
STCGCT inherently enables model long sequence
dependence. The wind power data is aggregated every
STCGCE flexible
configurations to deal with™different tasks. A large

10 minutes. enables model
number of experiments on real data sets demonstrate
that STCGCT model is suitable for modeling the wind
power circumstance, and achieves competitive results
compared with the state-of-the-arts in modeling long-
term dependence. Ablation experiments indicate the
effectiveness of graph convolution networks, spatial
attention, temporal attention, and causality mechanism
in modeling complex spatio-temporal correlations.

» SaA07-3 13:30-13:45
¢Distributed event-triggered generalized Nash

Equilibrium seeking in multi-coalition noncooperative
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games with coupling constraints
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This paper is concerned with a multi-coalition
noncooperative game with coupling equality constraints.
Each coalition is a player consisted of multiple agents
in noncooperative games, and desire to minimize its
own objective function based on local information.
Each agent as actual decision-maker in the same
coalition is to optimize the objective function of the
coalition cooperatively. To)seek a generalized Nash
Equilibrium(GNE) of, the 'multi-coalition game, a
distributed contiuous-time algorithm is developed.
Moreover, to further reduce the ¢ommunication among
agents and coalitions, arevent-triggered mechanism
(ETM) is mteoduced forgthe multi-coalition game. By
using ETM, a novel distributed GNE seeking algorithm
1Siproposed, where agents and coalitions are allowed to
exchange estimation information with neighbors only
when thetriggering condition is satisfied. Remarkably,
the proposed event triggered scheme introduces internal
variables to regulate its threshold dynamically, which
excludes Zeno behavior. By Lyapunov analysis, it is
proved that the coalitions’ decision variables converge
to a GNE in both algorithms. Finally, the effectiveness
of the proposed methods is validated by numerical

simulations.
» SaA07-4 13:45-14:00
7?4Funnel  AsymptoticTracking  of  High-Order

Nonlinear Multi-Agent Systems with Unmatched

Uncertainties
x5 PN
Simone Baldi R R
J& S PN
T N PN

This work investigates the asymptotic consensus
tracking for high-order uncertain nonlinear multi-agent
systems (MASs), in the presence of pre-speci ed funnel
unmatched uncertainties and possibly
A distributed
discontinuous funnel controller is constructed to ensure

constraint,

discontinuous  dynamics. new

asymptotic convergence of the consensus errors with
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satisfaction of the funnel boundary. The controller is
analyzed using non smooth analysis. The presented
solution extends funnel control results proposed in the
literature for matched uncertainties and first/second-
order dynamics. A numerical study finally illustrates
the method.

» SaA07-5 14:00-14:15
725 Longitudinal and Lateral Control of Heterogeneous

Vehicular Platoon with Consideration of Collision

Avoidance
b3 5% R K
Simone Baldi RE R
B AR
+ A REE R

This work is dedicated to addressing the longitudinal
and lateral control of heterogeneous vehicle platoon
driving in the curved road under the decoupled
framework. For longitudinal platooning, a second-order
adaptive sliding mode strategy was proposed for
avoiding the possible rear-end collision between the
adjacent vehicles. The proposed controller possessed
the contraction property which can prohibit the collisien

assuredly even under the negative effect of disturbances.

For lateral platooning, the new tracking etrors based on
time gap were utilized for vehicle folléwing which ean
compensate for the cutting corner phenomenen=@n the
whole, the string stability analysis.was performed) for
both longitudinal and lateral control. <Numetical
experiments were alsofhearried out to ‘validate the
robustness and effectiveness of the proposed protocol.

» SaA07-6 14:15-14:30
70utput Containment@@f Heterogeneous Multi-Agent

Systems under External Distu#¥ances

BN BB AR K
Practical ~ output  containment  problem  for

heterogeneous nonlinear multi-agent systems under
external disturbances generated by exosystem is
investigated in this paper. It is required that the outputs
of followers converge to the predefined convex
combination of leaders' outputs. One of the major
challenges in solving such a problem lies in dealing
with the coupling among different nonlinearities, state
dimensions, and system matrices of heterogeneous

agents. To overcome the aforementioned challenge, a
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distributed observer-based control protocol is developed
and employed. Firstly, an adaptive state observer for
states of all the leaders is constructed
two

estimating the
based on the neighboring interactions. Secondly,
new classes of observers are constructed for each
follower exploiting the output information of the
follower, in which the adaptive neural networks (NNs)
based approximation is exploited to compensate for the
unknown nonlinearity in the followers' dynamics. A
practical output containment control protocol is then
generated by the proposed observers, where the control
parameters are determined by an algorithm including
two steps. Furthermofe, with the help of Lyapunov
stability theory andoutput||regulation method, the
practical output®€ontainment criteria,for the considered
closed-loop [system|under the iffluences of external
disturbances are derived on the basis of the presented
control protocol. At last,the derived theoretical results
are \illustrated by a simulation example.
>, SaAQ7-7 14:30-14:45
Y8Dynamic Sransitions for the S-K-T competition
system

ik 2 HPRAT IR
This paper is concerned with dynamical transition for
biological competition system modeled by the S-K-T
equations. We study the dynamical behaviour of the S-
K-T equations with two different boundary conditions.
For the system under non-homogeneous Dirichlet
boundary condition, we show that the system undergoes
a mixed dynamic transition from the homogeneous state
to steady state solutions when the bifurcation parameter
cross the critical surface. For the system with Neumann
boundary condition, we prove that the system undergoes
a mixed dynamic transition, a jump transition and a
continuous transition when the bifurcation parameter
cross the critical number. Finally, two examples are
provided to validate the effectiveness of the theoretical

results.
» SaA(07-8 14:45-15:00
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» SaA08-1 13:00-13:15
646Method of solving linear system AXB = E based on

semi-tensor product of matrices

B azgh B PN
FE IR
IR B PN
BT T et

In this paper, we study the existence of 7-Hermitian
solutions for quaternion and reduced )biquaternion

matrix equation AXB E based’ on semi-tensor
product of matrices method. Because the operatiomrules
of quaternion and reduced biquaternion are different,
the results of semi-tensor| product_of matrice§ on
quaternion and reduced<biguaternion are different, and
these results play a key role in the solution of matrix
equation. In this paper, we mainly show the different
results of semi-tensor product of matrices on quaternion
and reduced biquaternion, and apply these results to
solve the n-Hermitian solution of matrix equation.
Furthermore, for some matrices with special structure,
we use H-representation method to extract their
independent elements, so as to reduce the complexity of
computing process. And numerical examples are given
to verify the effectiveness of the method.

» SaA08-2 13:15-13:30
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> SaA08-3 13:30-13:45
BlFjfhite-timie, Event-triggered Adaptive network
Tracking Conttel of @utput-constrained for Stochastic
Nenlinear, Systems

AR R
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In the study of stochastic nonlinear systems, if the
output signal exceeds the output bounded, the stability
and performance of the system will be reduced. In order
to realize effective control of stochastic nonlinear
systems with output-constranted, the problem of
adaptive neural network tracking control for stochastic
nonlinear systems with finite-time under event
triggering is studied in this paper. In the design of the
controller, the unknown nonlinear function in the
system are solved based on adaptive neural network
technology. At the same time, combined with the
backstepping technology, the controller is obtained by
constructing the Barrier Lyapunov function with output-
constrained in the closed-loop system to ensure that the
output of the closed-loop system is bounded. But in the
design of backstepping technology, there is the problem
of "computational explosion". By introducing command
filter technology, the problem of "computational
explosion" can be avoided effectively. At the same time,
in the construction of Lyapunov function to study the

system stability, it is usually considered that the system
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is stable in infinite-time. In order to ensure that the
system reaches a stable state in a specified time, a finite
time control method is introduced. By the backstepping
method and adaptive neural network, the combination
of the finite time and event triggering mechanism based
on command filter designed a adaptive neural network
controller, the designed controller can not only ensure
all the signals in the limited time fast convergence, and
reduce the transfer times between the controller and
actuators, save the communication resources. Finally,
the simulation results show that the proposed control
method has faster response speed and smaller tracking
error compared with existing control methods.

» SaA08-4 13:45-14:00
T34Existence of solutions for a calss of poly-Laplacian

coupled system on finite graphs

FiLs BT R
[ SRV EHIE TR
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In this paper, we investigate the existence of solutions
for a class of coupled system involving poly-Laplacian
and a parameter A on finite graphs. By using mountain
pass lemma together with cut-off technique, we obtain
that system has at least a nontrivial weak solution
(uy,vy) for every large  parameter A_.when the
nonlinear term F(x, u, v)satisfiesssuperlinear growth
conditions only in a neighborhood of (u,#).=.(0,0).
We also obtain a concretexformfor the lower bound of
the parameter A and the trend of (uy,v4) with the

change of parameter \A.

> SaA08-5 14:00-14:15
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» SaA08-6 14:15-14:30
733Existence of nontrivial solutions for a class of poly-
Laplacian system with mixed nonlinearity on graphs
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In this paper, we investigate the existence of nontrivial
solutions for a class of poly-Laplacian nonlinear system
with mixed nonlinearity termon a locally finite graph or
a finite graph. By using the mountain pass theorem, we
obtain some sufficient conditions about existence of a
nontrivial solution. Qur results are different from some
known results'even for thé,scalar equation on graph.
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> SaA09 -1 13:00-13:15

S2Robust Pose Graph Optimization against Outliers
using Consistency Credibility Factor
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In Simultaneous Localization and Mapping (SLAM)
systems, the outliers (i.e., incorrect loop closure
the SLAM front-end
system, and may lead to the degradation or even
instability of the performance of SLAM back-end
optimization. Therefore, the robustness of the back-end

constraints) extensively exist

performance against outliers has become a major
importance topic. In this paper, we first introduce a
novel constrained SLAM cost function with the
consideration of loop closures consistency, and can
find an optimal solution. Motivated by the new*cost
function, an innovative consistency classification
algorithm that starts with the credibility' \factor
derivation model is proposed. Next, based on the
credibility factor,  the consistencyitest isgdesigned
to detect outliers. Finally, sthe™results of several
experiments conducted on multiple simulated, datasets
are provided to demonstrate”the consistency and
accuracy of the proposed algorithm, and it has shown
our algorithm outperforms the several” existing works

in terms of  Chi-square error.

> SaA09-2 13:15-13:30
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» SaA09-3 13:30-13:45
81Distributed Heterogeneous Mult-Agent Optimization
with or without Nonconvex Constraints
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This talk mainly discusses the distributed optimization
of heterogeneotuisy, multi-agent systems, which are
composed of some first-order agénts and second-order
agents. The global objective function is assumed to be
the sum of some local objective functions, which are
differentiable and conyex. Firstly, when there isn’t any
constraints, a new distributed algorithm is designed for
each agent based on the local objective function and the
local neighbors' information that each agent can access.
Secondly, when the velocities of all agents are
constrained in some nonconvex sets, a distributed
optimization algorithm is proposed for each agent based
on the constraint operator. Thirdly, when unbounded
position constraints and nonconvex velocity constraints
coexist, an improved distributed algorithm is adopted.
Three time-varying coordination transformations are
introduced to change the closed-loop system into new
systems. By the properties of the stochastic matrix and
constraint operator, it is proved that all agents could
collaboratively minimize the global objective function

and the positions and velocities could always stay at the

corresponding  constraint sets if there exist
corresponding constraints.
> SaA09-4 13:45-14:00

25Design and Analysis of Elevator Guide Rail

Detection System
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Shuzhi Ge e A E S AN
The current elevator guide rail deformation detection
system has problems such as a low degree of automation,
troublesome technical measurement methods, and low
efficiency. To solve these problems, we designed a
highly automated elevator guide rail quality inspection
robot. The robot first adopts a symmetrical mechanical
structure and utilizes dual traction units and dual
clamping units to make the robot autonomously climb
on the guide rails of the elevator. The robot then
employs speed feedback control and differential control
of the two traction motors to balance the robot climbing.
At the same time, the robot can output the robot's
posture during the climbing process of the robot in real-
time. Finally, the robot uses an industrial CCD camera
to collect laser point images that contain guide rail
information, and calculates the corresponding elevator
track parameters from these images. The actual
experimental results show that the detection accuracy of
our designed robot can reach 0.01mm, which exceeds
the current existing elevator track deformation detection

system.
» SaA09-5 14:00~14: 15
"4Temporal Stability of the Impact of Roadside Barriers
on Injury-Severity of Mountainglis Crashesihy A
Random  Parameters  Logit  Approachmmywith
Heterogeneity in Means and Vafiahees
R Bl bl /N

The effectiveness of roadside™barriers in improving
safety has been demg@nstrated in several pgior studies in
traffic safety literature, especiallyvin the accident-prone
sections of mountainous'tegions. ) However, the effect
of factors affecting the injury=Severities resulting from
crashes involving different types of roadside barriers
may be different. This paper explores the factors
affecting the driver injury-severity of crashes involving
three different types of roadside barriers in mountainous
flexible

How these factors change over the

regions: W-beam barriers, barriers, and
roadside trees.
years is leveraging through a random parameters logit
modeling approach with heterogeneity in the means and
variances (RPLHMYV).

from 2016 to 2019 for mountainous regions in Guiyang

Using injury-severity data

City, China, the potential influencing factors including
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drivers-, vehicle-, road-, and environment-specific
The
magnitude of the effects of identified statistically

characteristics are statistically analyzed.
significant factors on the driver injury-severity are
The

results indicate that the vehicle impact with different

evaluated by computing pseudo-elasticities.

types of roadside barriers results in different driver
injury-severity outcome. For example, severe injury
crashes are more likely when the vehicle impacts W-
In addition, the effect of the variables

that determine injury-severities of drivers change

beam barriers.
significantly over time. However, it is important to
note that the pseudos€lasticites of many explanatory
variables are observed to be temporally stable for
crashes involvifigy flexible or roadside barriers. In
contrast, crashes involving W-beam barriers show that
only the speeding indicator produces temporally stable
Thefinsights offered by this study
could\potentially be helpful to provide new guidelines

pseudo-elasticities.

for the design and selection of roadside barriers to
reduce the ‘injufy-severity of crashes in mountainous

regions.

> || SaA09 -6 14:15-14:30
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» SaA09-7 14:30-14:45
%A Data Augmentation Method for Fully Automatic

Brain Tumor Segmentation
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Automatic segmentation of glioma and its subregions is
of great significance for diagnosis, treatment and

monitoring of disease. In this paper, an augmentation
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method, called TensorMixup, was proposed and applied
to the three dimensional U-Net architecture for brain
tumor segmentation. The main ideas included that first,
two image patches with size of 128x128%128 voxels
were selected according to glioma information of
ground truth labels from the magnetic resonance

imaging data of any two patients with the same modality.

Next, a tensor in which all elements were independently
sampled from Beta distribution was used to mix the
image patches. Then the tensor was mapped to a matrix
which was used to mix the one-hot encoded labels of the
above image patches. Therefore, a new image and its
one-hot encoded label were synthesized. Finally, the
new data was used to train the model which could be
used to segment glioma. The experimental results show
that the mean accuracy of Dice scores are 91.32%,
85.67%, and 82.20% respectively on the whole tumor,
tumor core, and enhancing tumor segmentation, which
proves that the proposed TensorMixup is feasible and
effective for brain tumor segmentation.
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» SaAl0-3 13:30-13:45
438 A note on quantitative characterizations of symmetry
in complex networks

WY R SCH 2B
In this paper, quantitative characterization of global and
local symmetry of complex network are given.
Moreover, we compare these quantitative values to
some existing examples in the literature, and it can be
shown that although real-world networks are far from
vertex symmetric ones, it admits rich local symmetry.
» SaAl0-4 13:45-14:00
3 Asymmetrical Synchronization of Extreme Rainfall

Events in Southwest China
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Based on the complex network method, thismstudy
reveals the temporal and spatial ¢haracteristics of'the
synchronization of extreme rainfall events insSouthwest
China (SWC) during thesmain'fainfall season (May to
Our the
synchronization pattetn of extreme rainfall events in

September). results show significant
SWC, which is closelyassociated with the convergence
of warm-wet air and cold-dry“air and the corresponding
occurrence of extreme rainfall in SWC. The network
divergence indicates a dominated direction of the net
influence of extreme rainfall from the Sichuan Basin to
the Yunnan-Guizhou plateau, implying the extreme
rainfall synchronization moving from north to south in
SWC is more frequent than the opposite direction. The
development of the low vortex and the north wind
system usually shows a movement from north to south,
resulting in the evolution of extreme rainfall events
more tend to present a southward movement. The low-

reinforced latitude cyclonic circulation leads to the
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strengthened transportation of water vapor from the
tropical area to the north and converges with the
anticyclonic circulation in the mid-latitudes to form the
movement of heavy rainfall events from the Yunnan-
Guizhou plateau to the Sichuan Basin. Therefore, the
synchronization direction of extreme rainfall events in
SWC has obvious asymmetry spatial feature due to the
more frequent and stronger circulation system moving
from north to south than the opposite.

» SaAl0-5 14:00-14:15
%QOptimal Deployment of Heterogeneous Nodes to

Enhance Network Invulnerability
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Wireless sensor networks'(WSN) can be used in many
fields. In“wireless [sensor networks, sensor nodes
transmit data imymultithop mode. The large number of
hops required by data transmission will lead to uneven
energy consumption and large data transmission delay
of [the whole network, which greatly affects the
Invulnerability of the network. Therefore, we propose
an optimal deployment of heterogeneous nodes (ODHN)
algorithm to enhance the Invulnerability of the wireless
The the
advantages of DEEC (design of distributed energy

sensor networks. algorithm combines
efficient clustering) clustering algorithm and BAS
(beetle antenna search) optimization algorithm to find
the of

heterogeneous nodes. Then, establish a shortcut to

globally optimal deployment locations
communicate with sink nodes through heterogeneous
nodes, and construct heterogeneous sensor networks
with small world characteristics. Besides, considering
the practical deployment operation, we set the threshold
of the mobile location of heterogeneous nodes, which
greatly simplifies the deployment difficulty on the basis
of meeting the network Invulnerability. Simulation
results show that compared with traditional routing
protocols, the proposed algorithm can make the network
load more evenly, and effectively improve energy-
utilization and the fault tolerance of the whole network,
which can greatly improve the Invulnerability of the

wireless sensor networks.
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Wireless Sensor Network (WSN) is an important part of
the Internet of Things (IoT), which are used for
information exchange and communication between
smart objects. However, in practical applications, WSN
often leads to premature failure of nodes due to uneven
distribution of node centrality, excessive energy
consumption, etc., which splits the originally connected
network topology and even causes damage to the global
network. In order to overcome the above-mentioned
problems, this paper proposed a new WSN centrality
measurement method based on the characteristics of
WSN data transmission. On this basis, we constructed a
heterogeneous wireless sensor network model with
small-world characteristics to even out the centrality of
the network and enhance the survivability of “the
network. At the same time, a new survivability
measurement model was proposed as a ‘specific
quantitative index to measure the pfos and consyof
network survivability. Simulation analysis shewed that
the scheme proposed in thisgpaper could effectively

analyze the anti-destructive performance of the network.

In addition, the life cycletand data transmission volume
of the network can be improved with a lower network
construction cost, the eentrality ofithe network could be
evened, and the invulnerability of the network could be
effectively enhanced.

» SaAl0-7 14:30-14:45
185 Quantification of network structural dissimilarities

based on graph embedding
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Identifying and quantifying structural dissimilarities
between complex networks is a fundamental and
challenging problem in network science. Previous
network comparison methods are based on the structural
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features, such as the length of shortest path, degree and
graphlet, which may only contain part of the topological
information. Therefore, we propose an efficient network
comparison method based on network embedding, i.e.,
DeepWalk, which considers the global structural
information. In detail, we calculate the distance between
nodes through the vector extracted by DeepWalk and
quantify the network dissimilarity by spectral entropy
based Jensen-Shannon divergences of the distribution of
the node distances. Experiments on both synthetic and
empirical data show that our method outperforms the
baseline methods and can distinguish networks
perfectly by only usidg the)global embedding based
distance distribution:)In addition, we show that our
method can capture network! propexties, e.g., average
shortest path length and link dénsity. Moreover, the

experiments ~of modularity” further implies the
functionalitypof our method.
> 'SaAl0-8 14:45-15:00
1% Degtee-based@lgorithms for influence maximization
prablem in hyipergraphs
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Many complex systems, such as social networks, may
contain interactions between more than two entities.
The interactions in these systems can be modeled by
hyperedges which can represent the relationship
between more than two nodes in a hypergraph. In this
paper, we study the influence maximization (IM)
problem, i.e., maximizing the number of influenced
nodes by selecting optimal seed nodes given a spreading
process, in hypergraphs. We propose three degree-based
heuristic algorithms to solve the IM problem and
compare with state-of-the-art algorithms, i.e., the
greedy algorithms and algorithms that are generalized
from normal networks. We show that the degree-based
heuristic algorithms perform better than the baselines in
terms of both effectiveness and efficiency. Moreover,
the experiments on synthetic hypergraphs indicate that
the degree-based algorithms show high performance
especially in hypergraphs with heterogeneous degree
distribution.
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760Social relationship adjustments within the same sex
promote marital bliss

LENi) Bl N
Parental care is essential for biological systems. Marital
bliss is one of the ideal paradigms for parental care, in
which male contributes in raising offsprings and female
needs a courtship time. Yet marital bliss state is neither
Nash equilibrium nor Pareto optimum based on the
classic Battle of the Sexes game, which is widely
adopted to depict the conflicts between male and female
in raising the offspring. It thus leads to a gap between
evolutionary theory and the marital bliss. Previous
works concentrate on the pairwise interactions between
two sexes to fill this gap, such as the courtship time and
encounter rate. The social relationships within the-§ame
sex, however, receives much less attention. Here we
investigate how the social relationships within the same
sex change marital bliss by introducing the coevolution
of strategy and social network. We find that maritalbliss
can be promoted when the male®are rational and'the
female are irrational. Furthermore, the stable,Coy“Coy
social relationships not<only pfomote marital bliss but
also speed it up.
» SaAll-6 14:15-14:30
824Social relationship adjustmentsfwithin the same sex
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Parental care is essential for biological systems. Marital
bliss is one of the ideal paradigms for parental care, in
which males contribute in raising offspring and females
require a courtship time. Yet marital bliss state is neither
Nash equilibrium nor Pareto optimum for the classic
Battle of the Sexes. It thus leads to a gap between
evolutionary theory and marital bliss. Previous works
concentrate on the pairwise interactions between the
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two sexes to fill this gap, such as the courtship time and
encounter rate. The social relationships within the same
sex, however, receives much less attention. Here we
investigate how social relationships within the same sex
change marital bliss by introducing the coevolution of
strategy and social network. Based on the time scale
separation, it is found that a symmetric game is
emergent via social adjustments within each sex, and the
evolutionary outcome is determined by the interplay
between the emergent symmetric game and the Battle of
the Sexes. We find that marital bliss can be promoted
when males are rational (strong selection limit) and
females are irrational (weak selection limit); the stable
Coy—Coy social relationships both stabilize and speed
up marital blissjiythe general criterion of stabilizing
marital bliss/for arbitrary imitation function are found,
which are verified by simulations. Furthermore, the
insightful
determining whether'the stable marital bliss is global

emefgent S§ymmetric games are for
stable.“Our work provides an alternative avenue to
facilitate marital bliss, which can be applied for general
asymmetric games on dynamical networks.

> | SaAll-7 14:30-14:45
€65Synchronization of Complex Dynamical Networks
Subject to DoS Attacks: An Improved Coding-

Decoding Protocol
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This article investigates the synchronization of

communication-constrained complex dynamic
networks subject to malicious attacks. An observer-
based controller is designed by virtue of the bounded
encode sequence derived from an improved coding
decoding communication protocol. Moreover, taking
the security of data transmission into consideration, the
denial-ofservice attacks with the frequency and duration
characterized by the average dwell-time constraint are
introduced into data communication, and their influence
on the coder string is analyzed explicitly. Thereafter, by
imposing reasonable restrictions on the transmission
protocol and the occurrence of attacks, the boundedness

of coding intervals can be obtained. Since the precision
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of data is generally limited, it may lead to the situation
that the signal to be encoded overflows the coding
interval such that it results in the unavailability of the
developed coding scheme. To cope with this problem, a
dynamic variable is introduced to the design of the
protocol. Subsequently, based on the Lyapunov stability
theory, sufficient conditions for ensuring the input-
tostate stability of the synchronization error systems
under the communication-constrained condition and
malicious attacks are presented. The validity of the
developed method is finally verified by a simulation
example of chaotic networks.
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39Threshold dynamics of a stochastic model of

intermittent androgen deprivation therapy for prostate

cancer
(RN HRAGE K
Wi HRAGE K

Intermittent androgen deprivation therapy is often used
to treat prostate cancer, but there are few mathematical
modelling studies of it. To explore the mechanisms of
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such therapy, we describe intermittent therapy with
impulsive differential equations, then we propose a
novel mathematical model of intermittent androgen
deprivation therapy with white noise. We first studied
the model’s basic properties including the existence and
uniqueness of the solution. By using the theory of
stochastic differential equations, we investigated the
thresholds for the extinction and persistence of prostate
cancer cells, which are markedly affected by the
antigenicity of tumours and noise parameters. Moreover,
sufficient conditions for the stationary distribution and
ergodicity of the system are provided. The results show
that reducing the period ‘of pulsed interventions or
increasing the dosages,(or frequencies) of the therapy
will be helpfulf6émeuring prostate cancer.

» SaB0l1:2 15:30-15:45
207Seasonal prediction of dzone pollution in China using
the 8ST memory effect

R R TR

Ozone pollution gradually emerges as a big obstacle to
improve air-quality in China, which has caused severe
harm to thuman health and the natural environment.
Howeyeér, the future trend of ozone pollution over China
temains poorly understood. In this study, we find that
the first eigen microstate (EM1) of surface ozone in
China can explain its changing trend appropriately. On
this basis, we develop a statistical model to predict the
EM1 evolution series(V1) on a long-term scale. In
summer, the June-July-August(JJA) daily maximum 8-
h average(MDAS) ozone anomaly is regulated mainly
by the El Nino Southern Oscillation (ENSO), the
western Pacific subtropical high (WPSH), and the South
Pacific subtropical dipole sea surface temperature (SST)
anomaly; In winter, the climate patterns related to the
MDAS
anomaly are not only affected by ENSO but also by the
Northeast Pacific, the Western Pacific Warm Pool, and
the tropical Atlantic SST anomalies. Moreover, the

December-January-February(DJF) ozone

ocean areas capturing the teleconnections can identify
the model as having an important impact on the MDAS
ozone anomaly in China. The prediction results of the
developed model are highly consistent with reality. The
correlation coefficient between JJA MDAS ozone
forecasting more than 100 days in advance and the real
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data reached 0.64; the correlation coefficient between
DJF MDAS ozone forecasting more than 100 days in
advance and the real data reached 0.65. Our statistical
of

summertime and wintertime ozone pollution in China,

model shows great seasonal predictability
which can better serve the ozone pollution control.
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Blrregular spots on body stirfaces of vertebrates

induced by supercritical pitchfork bifurcations

B LEPRITVE K
i AL ZPRITE R

The classical Turing\mechanism containing a long-
range inhibition and a short-range self-enhancement
provides a type of explanation for the formation of
patterns on body surfaces of some vertebrates, e.g.,
zebras, giraffes and cheetahs. For other type of patterns
(irregular spots) on body surfaces of some vertebrates,
e.g., loaches, finless eels and dalmatian dogs, the
classical Turing mechanism no longer applies. Here, we
propose a mechanism, i.e., the supercritical pitchfork
bifurcation, which may explain the formation of this
type of irregular spots, and present a method to quantify
the similarity of such patterns. We assume that, under
certain conditions, the only stable state of ‘morphogen’
loses its stability and transitions to two newly generated
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stable states with the influence of external noise, thus
producing such ruleless piebald patterns in space. The
difference between the competitiveness of these two
states may affect the resulting pattern. Moreover, we
propose a mathematical model based on this conjecture,
and obtain this type of irregular patterns by numerical
simulation. Furthermore, we also study the influence of
parameters in the model on pattern structures, and
obtain the corresponding pattern structures of some
vertebrates in nature, which verifies our conjecture.
» SaB0l-5 16:15-16:30
341 Darboux transformation, soliton solutions of the
variable coefficient @onlocal modified Korteweg-de
Vries equation

ARG b PN
In this paper, the nonlocal modified Korteweg-de Vries
(mKdV) equation is extended to the variable coefficient
form basedpon the AKNS system. The Darboux
transformation  of thefnonlocal mKdV equation with
variable coefficient is constructed. Some exact solutions
are obtained based on the Darboux transformation using
zero seedysolution and nonzero seed solution, including
single soliton solution, kink solution, breather waves
solution and rouge wave solution. The results show that
we are able to obtain some solutions which are more
general than its constant coefficient form.
> SaB01-6 16:30-16:45
18Modelling effects of a chemotherapeutic dose
response on a stochastic model for prostate cancer with
androgen deprivation therapy
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Continuous androgen deprivation is one of the
endocrine therapies for advanced prostate cancer.
Studies that the
chemotherapy and immunotherapy has

have shown combination of
a good
therapeutic effect on cancer. However, there are few
mathematical models to treat prostate cancer by
combining continuous androgen deprivation therapy,
immunotherapy and chemotherapy. To explore these
mechanisms of treatment, we establish a pulsed
stochastic ~ tumour-immune  dynamical = model
considering tumour antigenicity and density dependent
mortality. Firstly, by using theorems of the impulsive

stochastic differential equations, the tumour-free
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solution and the global positive solution of the system
are investigated. We show that the solutions of proposed
system are stochastically ultimately bounded. Then
threshold conditions for extinction, non-persistence in
the mean, weakly persistence in the mean and stochastic
persistence of prostate cancer cells are provided.
Moreover, sufficient conditions for the existence of
stationary distribution and ergodicity of the system are
established. The results show that comprehensive
treatment is more effective than single therapy, and the
treatment of prostate cancer is related to the progression
of the disease, so it is necessary to develop a specific
treatment plan for the patients.
» SaB01 -7 16 :45-17:00
"Long-term memory of air pollution and its spatial
patterns in China

TF T K%
Fine particulate matter (PM2.5 and PM10) and ozone
(O3) pollutants have been the two major air pollutions
in China in recent years. The fluctuations of PM2.5,
PM10 and O3 unusually strongly depend on the weather,
processes and anthropogenic emission. These proeesses
could lead to the existence of long-term memory
behaviors in air pollutions. Hence, here we investigate
the long-term memory behavior of air pollutants (PMR.5,
PM10 and O3) in summer and winter for differenticitics
in China based on the detrended™fluctuation analysis
(DFA). Our results suggest that PM2.5, PMil0_and O3
have strong long-term memory“characteristics both in
summer and winter. Furthermore, the/memory is
stronger in winter {than summer for most cities.
Meanwhile, the memory measures are smaller for
northern cities than those of southern cities in China. We
also find that within the time scale of one year, the
memory of O3 is weaker relative to PM2.5 and PM10
for most cities in China. However, when the time scale
is longer (above one year), the memory of O3 is
enhanced and stronger than that of PM2.5 and PM10.
Our results suggest that the memory behaviors of air
pollutions are different between short-term (within one
year) and long-term (above one year) scales.
» SaB01-8 17:00-17:15
#7Effect of individual and enterprise behaviors on the
information

interplay  between product-attributes
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propagation and word-of-mouth communication in

multiplex networks

A L TR
R TR

In the course of individual consumption decision
making, the interaction between online product-
attributes information propagation and face-to-face
word-of-mouth (WOM) communication is an important
influencing factor, and due to the heterogeneity of
individuals and the involvement of enterprise, the
interaction becomes more complicated. In this paper, we
establish a multi-layer network model to explore the
effect of individual ahd enterprise behaviors on the
interaction between ) product-attributes information
propagation andqWOM communieation, and derive
mean-field equations to describefthe dynamics process
on complex social networks.”We use analytical and
numerical ‘solutions of thése equations to examine the
threshold for ) the
ptopagation and| the WOM communication (both
positive WOM”and negative WOM). It also finds that
individual behavior promotes both product-attributes

product-attributes  information

information propagation and WOM communication, but
the marginal utility of such promotion is diminishing;
enterprise behavior promotes the communication of
positive WOM and suppresses the communication of
negative WOM.
» SaB01-9 17:15-17:30
2Spatial early warning signals of critical transitions in
complex systems

HH e U hE NG
Gene transcription regulation is a noisy process that can
lead to regime shifts and these shifts are difficult to
predict. In this Letter, we consider spatiotemporal
fluctuations in gene transcription regulation, and
employ a spatially extended gene transcription
regulation system by using theoretical analysis and
numerical simulation. We find that the system produces
a regime shift from a low (high) to a high (low) protein
concentration state (i.e., the transform of the switch of
gene transcription regulation), and we apply spatial
early warning signals (e.g., rising spatial variance,
spatial  kurtosis, and lag-1

spatial  skewness,

autocorrelation) to study the regime shifts of protein
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concentration. The results show that the spatial early
warning signals can be used as a robust indicator of
predicting gene transcription regulation switch. Once

the signal is detected, we will take measures to intervene.

Our results may have a positive effect on improving
early treatment interventions for complex human
diseases.
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S9Multistability analysis of state-dependent switched
Hopfield neural networks with the Gaussian-wavelet-
type activation functiofi
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In multistability analysis, the (Gaussian-wavelet-type
activation function is shown to have better properties by
saturated
functions and ) Mexican-hat-type functions. State-
dependent switched Hopfield neural network(SSHNN)
is expected tordisplay even richer dynamical behaviors
with Hopfield neural
networks(HNNs). Considering these two reasons, this
paper studies the multistability of SSHNNs with the
Gaussian-wavelet-type

comparison ) with [sigmioidal functions,

in | contrast conventional

activation function. Some
sufficient conditions for the coexistence as well as the
stability of multiple equilibria of SSHNNs are derived.
It is obtained that SSHNNs with the Gaussian-wavelet-
type activation function can have at least 7" or 6"
equilibria, of which 4™ or 5™ are locally stable (LS).
We find that, compared with conventional HNNs with
the Gaussian-wavelet-type activation function or
SSHNNs with other kinds of activation functions,
SSHNNs with the Gaussian-wavelet-type activation
functions can have more LS equilibria. It implies that
SSHNNs with the Gaussian-wavelet-type activation
functions have even larger storage capacity and have
overwhelming superiority in associative memory
applications. Lastly, some simulation results are given
to verify the correctness of the theoretical results.

> SaB02-4 16:00-16:15
392Zero inertial limit of incompressible Qian—Sheng
model
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The Qian—Sheng model is a system describing the
hydrodynamics of nematic liquid crystals in the Q-
tensor framework. When the inertial effect is included,
it is a hyperbolic-type system involving a second-order
material derivative coupling with forced incompressible
Navier—Stokes equations. If formally letting the inertial
constant € go to zero, the resulting system is the
corresponding parabolic model. We provide the result
on the rigorous justification of this limit in R3 with
small initial data, which validates mathematically the
parabolic Qian—Sheng model. To achieve this, an initial
layer is introduced to not only overcome the disparity of
the initial conditions between the hyperbolic and
parabolic models, but also make the convergence rate
optimal. Moreover, a novel e-dependent energy norm is
carefully designed, which is non-negative only when ¢
is small enough, and handles the difficulty brought by
the second-order material derivative.

» SaB02-5 16:15-16:30
937Finite-time synchronization of quaternion-valued
neural networks with delays: A switching control

method without decomposition
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For a class of quaternion-valued mgeural networks
(QVNNSs) with discrete and distributed time.delays, its
finite-time synchronization (FTS¥N) is addressed in
this paper. Instead of decomposition, a direct,analytical
method named two-stepmanal¥sis is proposed. That
method can always/be used to study FISYN, under
either 1-norm or 2-notm of quatetnion. Compared with
the decomposing method, the two-step method is also
suitable for models that are™not easily decomposed.
Furthermore, a switching controller based on the two-
step method is proposed. In addition, two criteria are
given to realize the FTSYN of QVNNSs. At last, three
the

effectiveness and practicability of our method.

numerical examples illustrate feasibility,
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4lExistencefl and Whiquenes§ @f axially symmetric
compressible Subsonic jetimpinging on an infinite wall

5 PR A KA
This'paper is concerned with the well-posedness theory
of, the“impact of a subsonic axially symmetric jet
emerging from”a semi-infinitely long nozzle, onto a
rigid wall, The fluid motion is described by the steady
isentropic Euler system. We showed that there exists a
critical value M_cr > 0, if the given mass flux is less
than M_cr , there exists a unique smooth subsonic
axially symmetric jet issuing from the given semi-
infinitely long nozzle and hitting a given uneven wall.
The surface of the axially symmetric impinging jet is a
free boundary, which detaches from the edge of the
nozzle smoothly. It is showed that a unique suitable
choice of the pressure difference between the chamber
and the atmosphere guarantees the continuous fit
the

asymptotic behaviors and the decay properties of the

condition of the free boundary. Moreover,

impinging jet and the free surface in downstream were
also obtained. The main results in this paper solved the
the of the
compressible axially symmetric impinging jet, which
has proposed by A. Friedman in Chapter 16 in [26]. The
key ingredient of our proof is based on the variational

open problem on well-posedness

method to the quasilinear elliptic equation with the
Bernoulli’s type free boundaries.

» SaB02-8 17:00-17:15
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» SaB03-2 15:80.-15: 45
3610utput-Feedback Cefitegl F8F Multiple Uncertain
Euler-Lagrange Systems Based on Extended State

Observer
iER EHE TR
B EHE TR

This paper addresses the leader-following consensus
problem (LFCP) for multiple Euler-Lagrange (EL)
systems subject to model uncertain parameters, external
disturbance, and unmeasured velocity via output-
feedback control under a directed graph. The purpose of
this paper is to design a local extended state observer
(ESO) and a distributed finite-time observer (FTO), as
well as a distributed output-feedback controller. Firstly,
a local ESO is put forward to estimate both the
compound disturbance and unmeasured velocity for
each EL system itself. Under standard assumptions, the
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uniform ultimate boundedness of the observer error can
be guaranteed. Next, due to the fact that only parts of
the followers can receive the leader's information, a
distributed FTO is designed to observe the leader's
position and velocity for each EL system. By
introducing such an observer, the consensus problem is
transformed into a local tracking problem. Further, on
the basis of the ESO and FTO designed, a distributed
output-feedback controller is proposed using the back-
stepping method to solve the LFCP for multiple EL
systems, such that the tracking error is semi-globally
uniformly ultimately bounded (SGUUB). Finally, the
effectiveness of the proposed observers and control
protocol is further verified bya numerical simulation.

» SaB03-3 15:45-16:00
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150ptimized Control Strategy Based on EPCH and
DBMP Algorithms for a Class MIMO Nonlinear System
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According to the actual production requirements in
process control, this paper proposes an optimized
control strategy for a class multiple-input-multiple-
output (MIMO) nonlinear system. Firstly, the state error
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port controlled Hamiltonian (EPCH) controller is
designed by Hamiltonian system model construction
which utilize the Hamiltonian principle, and a
disturbance observer (DOB) is chosen to compensate
disturbances impact. Seconded, a deadbeat model
predictive (DBMP) control algorithm with discrete-time
disturbance observer (DTDOB) is proposed. Thirdly, in
order to establish an optimized control strategy, an
optimized function is proposed, which can give full play
to the advantages of DBMP-OB algorithm with fast
dynamic response and EPCH-OB algorithm with good
steady-state performance. Finally, by quadruple-tank
liquid level system (QTLLS) as an example, using the
Bernoulli’s law and mass conservation principle, the
dynamic mathematical model of QTLLS is established
and linearized. A wealth of results from simulation and
experimental fully confirm the superiority of the
proposed control strategies compare with proportional—
integral-derivative (PID) control and sliding mode
control (SMC). Moreover, the proposed optimized
control strategy has been realized position control,
tracking control and disturbance compensation centrel
in this paper. It meets the needs of production/and has
great industrial application prospects.

» SaB03-5 16 : 15 - 16530
""Exponential stabilization of chaotic\gystemsgbased on

fuzzy time-triggered intermittent control

20 S
E3/55 bk
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The exponential stabilization of chaotic systems is
studied fuzzy ) time-triggered
control\r\n(FTIC). For the Takagi-Sugeno (T-S) fuzzy
model representing a chaotic system, the mathematical

via intermittent

description of FTIC is presented initially. Compared
with fuzzy intermittent control (FIC), FTIC just needs
the information at sampling instants on control time
intervals. Compared with fuzzy sampled-data control
(FSC), FTIC only transmits partial sampling data. Then,
for the deduced FTIC system, a novel mixed Lyapunov
functional is constructed to establish an exponential
stabilization theorem. Based on it, FTIC can be
designed. Further, the amount of transmitted data and

the cost function are taken into consideration as two
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performance indexes. Finally, the effectiveness and the
superiority of FTIC are shown in an example.
» SaB03-6 16:30-16:45
4070n radius of robust feasibility for convex conic
programs with data uncertainty

A HPRAZ IR
The radius of robust feasibility is the maximal size of
uncertain set in which the robust feasible set for an
uncertain program is nonempty. In this paper, we
employ robust optimization technique to study a class
of uncertain convex conic program, and give its
formulas for radius of robust feasibility under several
data uncertain sets. First, with aid of the distance from
the origin to the so-called epigraphcal set, we provide
computable uppémand lower bounds of the radius of
robust feasibility for convex conic program in face of
ball uncertainty. Secand, & formula is presented for the
radiis of Jxobust |feasibility for robust convex
optimization preblemi with SOS-convex polynomial
constraints underball uncertain sets. Finally, some exact
formulas of radius of robust feasibility are given for
convex cenic program with piecewise linear function
constraints under boxes or polytopes uncertain sets.
» “SaB03-7 16:45-17:00
#98Stability  of distributed-order
dynamical systems

e PR A K
This paper studies the stability of nabla discrete

nabla discrete

distributed-order systems. Firstly, according to the
of
sum/difference, we could analogically define the nabla
sum/difference. Then,
some lemmas of nabla discrete fractional-order systems

definition nabla  discrete  fractional-order

discrete  distribution-order

are exteded to nabla discrete distributed-order systems.
» SaB03-8 17:00-17:15
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» SaB04 -1 15:15-15:30
418Global stability of fractional-order

complex-valued neural networks with probabilistic

asymptotic

time-varying delays

W SE S HRACE K
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The stability of fractional-order complex-valued neural
networks (FOCVNNSs) with probabilistic)time-varying
delays is investigated in this paper/By constructing
suitable Lyapunov—Krasovskii functional andmtilizing
inequality technique, a compléx-valued linear matrix
inequality (LMI) criterion | guaranteeing the .global
asymptotic stability of*the proposed FOCVNNs is
deduced. A numerical example with simulations is
provided to demonstrate the feasibility and availability
of the obtained theoretical result.

» SaB04-2 15:30-15:45
420Global Mittag-Leffler stability for fractional-order
quaternion-valued neural networks with piecewise

constant arguments and impulses
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This paper is devoted to analysing the global Mittag-
Leftler stability of fractional-order quaternion-valued
neural networks with piecewise constant arguments and

impulses. The quaternion direct method is adopted to
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the considered model

decomposition. By utilising the matrix inequality

address avoiding any
technique and Lyapunov direct method, some sufficient
conditions to guarantee the global Mittag-Leffler
stability of equilibrium point for the considered model
are obtained in the form of quaternion-valued linear
matrix inequalities(LMIs). To certify the validity of the

derived result, a numerical example is presented.

» SaB04-3 15:45-16:00
49Robust stability for a class of fractional-order
complex-valued projective neural networks with

neutral-type delays and uncertain parameters
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REL I H R A KA
RAYRIT PN VTINERE
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This paper is devoted to résearching the robust stability
of fractional-order complex-valued projective neural
networks (FOCVPNNs) with neutral-type delays and
uncertain,parameters. Without dividing the FOCVPNNs
into two real=valued systems, based on Lyapunov
method,
homeomorphism principle, several delay-independent

matrix  inequality  technique  and
and“delay-dependent criteria are established to make
sure that the equilibrium point of the addressed
FOCVPNN:Es is existent, unique and globally robustly
stable. Finally, three examples with simulations are
given to verify the availability of the main results.

> SaB04-4 16:00-16:15
834Stabilisation of highly nonlinear neutral stochastic

systems by delay feedback control

LW O BREPN
R IR RPN

This paper is devoted to deal with the exponential
stabilisation of highly nonlinear hybrid neutral
stochastic differential equation by delay feedback
control. There are so far some results on the stabilization
of delay stochastic systems on the current state,
however, there are few results on the stabilisation of

neutral stochastic systems by delay feedback control.

Finally, an  example is provided to verify our
theoretical results.
> SaB04-5 16:15-16:30

47Stabilization of T-S fuzzy fractional rectangular
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descriptor time-delay system

A HRASE K
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This paper focuses on the stabilization of the T-S fuzzy

fractional rectangular descriptor time-delay
system.Toconvertthefuzzyrectangulartime-
delaysystemintothefuzzysquaretime-delaysystem, a
suitable dynamic compensator of proportional and
derivative type is constructed, and the admissibility of
the resultant square closed-loop system is enough to
guarantee the stabilization of the nonlinear rectangular
descriptor time-delay system. A sufficient condition is
derived to ensure the stabilization for the considered
system and the dynamic compensator parameters can be
computed by solving the corresponding linear matrix
inequalities (LMIs). A numerical example is provided to
manifest the theoretical result.
» SaB04-6 16:30-16:45
#5Coderivatives and Aubin properties of solution
mappings for parametric vector variational ineguality
problems

R/ NE HLROCHE - B
This paper deals with sensitivity/analysis fon, a
parametric vector variational inequality preblem in
finite dimensional spaces by uSing advanced tools in
modern  variational analysis and  generalized
differentiation. We mainly, pay*attention t0 computing
the coderivatives of the solution mapping in the
parametric vector variational inequality problem and
then apply them to establish verifiable conditions for the

Aubin property of the solution"mapping.
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» SaB04-8 17:00-17:15
420ptimality conditions for robust weakly efficient
solutions in uncertain optimization

BER H RS K
In this paper, we provide two methods to find the vector-
based robust weakly efficient|solutien and the flimsily
robust weakly efficient solution for the uncertain vector
optimization problem by‘means of the weighted sum
scalarizationymethod and strictly robust counterpart,
In addition,
epiderivative, which is called the higher-order weak

respectively. we introduce a new
upper inner-Stddniarski epiderivative. Moreover, we
obtain two properties of the new notion under the star-
shapedsset assumption. Finally, by applying the higher-
order weak upper inner Studniarski epiderivative, we
obtain the optimality conditions of the vector-based
robust weakly efficient solution for a uncertain vector
optimization problem under higher-order strictly
generalized cone convex condition.
SaB05 15:15-17:15
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» SaB05-1 15:15-15:30
3%¥Wielding Intermittency with Cycle Expansions
HAT B S FE K 2
= nE b3 H K 2
As periodic orbit theory works badly on computing the

AN

observable averages of dynamical systems with
intermittency, we propose a scheme to cooperate with
cycle expansion and perturbation theory so that we can
deal with intermittent systems and compute the
averages more precisely. Periodic orbit theory assumes

that the shortest unstable periodic orbits build the
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framework of the system and provides cycles expansion
to compute dynamical quantities based on them, while
the perturbation theory can locally analyze the structure
of dynamical systems. The dynamical averages may be
obtained more precisely by combining the two
techniques together. Based on the integrability near the
marginal orbits and the hyperbolicity in the part away
from the singularities in intermittent systems, the chief
idea of this paper is to revise intermittent maps and
maintain the natural measure produced by the original
maps. We get the natural measure near the singularity
through the Taylor expansions and periodic orbit theory
captures the natural measure in the other parts of the
phase space. We try this method on 1-dimensional
intermittent maps with single singularity, and more
precise results are achieved.
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» SaB05-3 15:45-16:00
777 Attractivity and stability of solutions of hereditary
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integral equations

B IRAE Hh [ R
In this paper, the problem of attractivity and stability of
solutions for functional hereditary integral equations is
initiated. By utilizing the properties of convolution and
the fixed point theorem, several sufficient conditions
were derived for the existence of attractive solutions.
Existence of asymptotically stable solutions was
investigated according to the method of measure of
noncompactness and Gronwall-Bellman-Pachpatte
inequality. A limit condition of the convolution of two
functions is introduced to ensure the asymptotical
stability of The
conclusions presentediextend|some published results.
» SaB05-4 16:00-16:15
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80Exponential stability of infinite delay stochastic
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systems with Markovian switching
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When the coefficients of stochastic systems (SSs in
short) are superlinear growth, how to ensure the
exponential stability of its solution? There have been
abundant literature for hybrid stochastic systems with
finite memory. But there is no corresponding result in
the hybrid stochastic systems with infinite memory
(‘hybrid IMSSs in short). After choosing the appropriate
phase space, using the relevant theory of fading memory
space, this letter gives the criteria of exponential
stability for a class of hybrid IMSSs. Finally, an
example is given to illustrate the effectiveness of our

results.
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0Handoff (calls’ §oining Beh@Vior and incentive
mechanism i1 wirelgss cellular networks with retrial
orbif

HE JE S LR 2
Imwireless cellular networks, handoff is a key element
in providing quality of service and supporting mobility
for{ usersy, There is an interaction between wireless
cellulaf'networks and handoff calls which strategically
act to achieve their own objectives. In order to
reasonably control the access of handoff calls and
achieve the optimization of social network resources,
we present a game-theoretic queueing model to
investigate the strategic behavior of handoff calls in
wireless cellular networks. The noncooperative joining
behavior of handoff calls that maximizes their expected
net benefit selfishly is considered. Moreover, the
socially optimal joining behavior of handoff calls that
maximizes their social total welfare is analyzed. The
equilibrium and socially optimal strategies of handoff
calls are obtained. Counterintuitively, we find that the
socially optimal joining probability is larger than the
equilibrium joining probability. In order to eliminate the
difference of joining probabilities, an appropriate
incentive-payment is proposed to attract handoff calls to
join the system actively. In doing so, it is feasible to
induce individuals to behave in a socially best way.
» SaB06-2 15:30-15:45
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83Multi-view Multi-objective Optimization for Location

of Electric Vehicle Charging Stations
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Electric vehicles play an important role in achieving
carbon neutrality. The charging station is a non-
negligible factor restricting the development of electric
vehicles, such as charging anxiety. So far, the layout
of the charging station lacks a systematic plan. In other
words, only the single-perspective/” multi-objective
optimization problem is consideted, iesmmmany
objectives of the corporation. Nevertheless, the layout
of charging stations from the real-world scenario-6ften
requires multi-perspective, consideration.To this end,
the optimal location of charging station as/@a multi-view
multi-objective optimization problem‘that contains all
goals of multiple stakeholders is modeled. Moreover,
we propose a bi-laye™ decomposition-based
evolutionary algorithm to solve the problem. The
algorithm is able to find a set of scenario-based well-
distributed and well-converged solutions for decision-
makers. The obtained solutions are posterior, which
describe the effect of each objective of each view.
Moreover, an integration preference policy is designed
for determining the final solution before the project
the

modeled problem and the proposed algorithm are

implementation. Experimental results show

effective, which achieve the compromise under the

multi-view environment. Hence, a comprehensive plan
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can be developed based on the found solutions.
» SaB06-4 16:00-16:15
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ERRR, AR AR AR SR AU 3 i A% B ik
Fe) PRI B ZNIIN, 2 S5 4, 45 T [ GAR PP LT
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Far R TR
R R TR
ERL S R TR
FANE R TR
XL R TR

DA B K R TN T iR K 2 3 T /K A G B
by M k5 Al = X BRI A T o i RIS
T8I R R AE 08 S BB AR K IR AR AL, EALGEHT T
T A RO PR R R R . A T R
MARZS AN S ZR LA N B K B RAL TR AR, A
T IR MR P L S B D T e e, 1R T
F£F 3D-CNN (K ETE 5. H5E, T
3D-CNN X 3 B BEATRAAESREL,  JFR 4 iR 52
BENERAL M G5, TNKAA S B RS H .
o GRE AR EAE . HLEEER TS E A 3D-
CNN $2EURRHEAS B A i A BE & 57 Elman £
LR, TNRE A K SR 2R . AR R
1, T 3D-CNN HURALAE & B SRR 28R
a WP TIN T3 0 BB RAFROR TR LIk 3
71.43%7%1 93.97%.
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M, BFFCE KT A GDP & G i E BN &2+
S WER . ASCE TR T 9 AN RESZ A
¥ GDP sz R, BIFERSANE CHAD. W
Bkl AE CHAO BORHEAF R (%) [5EE
TR CEPTKO . Relsis ot 248, A DA
EFHRE o). FKE (X)), Hil &gy
CERFFAED . ==k, 0K DL ES R ZEAE 1990-
2020 4F 31 AP BERIHAT 7 SHESHT, KK
/N Ak BB AR Lasso [BIHJ v, XTEHK
1A GDP (1) F ZEggm R 2 HA & R 47 T
DA IR Bt VA SR =9
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R LA FL 37 ) 73 AT REAT T HUE AR, DA B
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800 = HESR AN R LRI TSV REEBORB TR
e
ZR JexfE S RHR
ZEIRAA JexfE ERHR
s JexfE B RHR

YR (Three-Dimensional Integrated Circuit,
3D-IC) BEAR C BTN A RS 5 48 5 i R 7R 5
FREER BRI RBEHAR . 14 3D-1C MRBEROR, it
AL (Through Silicon Via, TSV) AR X =48 % 5
GufE SAE AT . SR DIREILAG . SRR AR T T
EABEEE L ASCNFAGIK R R RS
WS RGEMMA AR, H T =45
ARG TSV HIARFH RIS B AE 5/ FR e B
(Signal Integrity/Power Integrity, SI/P1) 73 #T 4Rl
PALBARFE=ATT T . 2t T IRNKE
(Carbon Nanotube, CN) -4f-fEiEf. (CN-C2TSV)
MEZS5K, fE B R b Al TSV/ R IL HE
( Ground Co-Planar Waveguide, GCPW Ditits 7]
GCPW-TSV-GCPW £t S5 4501, TRABIEFL ¥ 4L
AU B R S e RE (R R e, I sk (AT
SN EE T VESAIE T B AR . e T 2 TR
( chiplet ) 7 3 &F =& 24¢ #) ( Domain Specific
Architecture, DSA) WL J& 45 R MR HL A4 S LN H 37
st N ) B AR RREE SU/PT AT HESE L Wik R 477 5L
AT T B T BT Turbegle iR tS (Turbo Product
Code, TPC) FFAT 4fith A& 477 2 A3 HI T e B %
THIRSE FE F (R AR50 4 i (Low Density Parity Check
Code, LDPC) AGAE4TTE, S T A B H AL
BERR I ORI B AR . B EIRE AR, TR
THEET TSV HARM = 4E5E RS 5 5K ) 45
PR, SUPL 0 HT, LARHE RS A% fankss R W H s
PEBORBRHL Brt A v PEREVIAL S50t U RE 45
AR, HESIET TSV I =4 BLal 3 2 B A AN W )
BIRE, RS T =HERAG RIS R .
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RPN TR TFARBE KK G EntE, HoriRa) R
IEF] 80%~96% 2 (8] P45 RAL1E B WU IR T
HIPTT, SKIBRIE T EE - B, MR %%
NVERIRMREREAT TRITFE . X R o A0 o 5
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» SaB07-5 16:15-16:30
"Chip-scale optical communication and signal
processing

RE b5 BRSO

At the intermediate nodes of optical communication
network, when the optical signals need to be processed
or transformed, handling the signals directly in the
optical domain, to avoid the power consuming optical
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electrical optical (O-E-O) conversion process, has been
concerned as an important capability by researchers.
The development of silicon photonics (SiPh) makes it
possible to realize integrated, small size and low-power
consumption on-chip all-optical signal processing
technique. Compared with other material platforms, the
biggest advantage of SiPh is that it is compatible with
the CMOS (complementary metal oxide semiconductor)
that the
microelectronic chips, which is of great helpful for the
future

process commonly used in existing
construction of optoelectronic monolithic
integrated optical communication system. In this paper,
based on SiPh platform, we focus on the research of chip
scale all-optical signal processing technology that could
be deployed in optical communication system. The
research of optical signal processing for analog signal
(radio over fiber signal) and digital signal are
simultaneously carried out. The main work includes: 1)
hybrid receiver based linearity compensation method
for silicon Mach Zehnder modulator, 2) the design and
fabrication of III-V material (AlGaAs) based devices
with high nonlinearity, 3) the technique of multichannel
wavelength multicasting employing AlGaAs devices for
short-range PAM (pulse amplitude modulation) signals
that widely used in data center, 4) the téchnique of'dark-
pulse Kerr combs generation fiom _agwhigh-Q
microresonator with normal dispersion, 5) new flexible
nonlinear material (indium tin oxide (ITO)sthin-film)
investigation for optical‘signal®processing) The details
and main innovation points of the work /are given as
follows: I): An MRC-RX (maximum ratio combined
receiver) was proposed, to compensate the system
performance degradation that caused by the low
linearity Si modulator when deployed in PON (passive
optical network) system. By employing MRC-RX, at bit
error rate (BER) of 1x10™*, 3.5 dB and 6.7 dB
receiver sensitivity improvement is achieved compared
to lite-coherent detection receiver (lite CO-RX) and
direct detection receiver (DD-RX), respectively. By
setting the frequency interval properly, 28.5% error
vector magnitude (EVM) improvement is achieved.
Through a comparison analysis with a system
employing a commercial lithium niobite (LiNbO3)

modulator, for the MRC-RX in silicon modulator
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1.1dB and 5.6dB

improvement is obtained compared to the lite CO-RX

system, receiver  sensitivity
and DD-RX in LiNbO3 modulator system, respectively.
The system performance degradation caused by the low
linearity of silicon modulator than LiNbO3 modulator
can be effectively reduced by employing MRC-RX. The
proposed MRC-RX is an algorithm based post-
fabrication performance optimization method for
silicon modulator, which has never been reported before.
Meanwhile the cost and complexity of the proposed
MRC-RX doesn’t increase significantly except digital
signal processing (DSP) circuits. Using optical devices
fabricated in the silicon platform in the access will make
the optical access network with smaller size and cost. 11):
Based on wafefybonding technology, an AlGaAsOI
waveguide device was fabricated! Based on the device,
highly
PAM3/PAM4 signal was réalized based on the nonlinear
fourswave mixing (EWM) process inside the device.

efficient |wavelength multicasting  for

The lowloss, high nonlinearity and small mode area of
the |\waveguide®make it possible to generate the high
efficient EWM process. By virtue of the transparency of
thel FWM process to the modulation format, the
multicasting function can be realized. In the experiment,
an average conversion efficiency of -11.2dB was
achieved in the whole C-band. Under the BER threshold
of KP4-FEC, the power penalty of the multicasting
channels of PAM3/PAM4 signal were all less than
2.1dB. The proposed scheme is of great significance for
the construction of nonlinear OSP systems based on
high efficiency III-V materials in the near future. III):
Mode-locked dark-pulse Kerr combs based on an
AlGaAsOI high-Q microresonator was demonstrated.
With a relative low pumping power of 5 mW, a 90 GHz
spacing low-noise comb is achieved. which is the first
time, to the best of our knowledge, a coherent Kerr
comb source generated at room temperature in this I11-
V platform, which further exploit the huge potential of
this efficient integrated nonlinear photonics platform.
IV): The nonlinear optical properties of new flexible
nonlinear material indium tin oxide (ITO) thin film was
investigated. ITO is a useful plasmonic optical material
because of its widely tunable optical permittivity and
low loss in the near-infrared (NIR) and mid-wave
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infrared (MWIR) spectral ranges, the nonlinear
refractive index of ITO is 6 X 10~*2¢m? /W, which is
much higher than I1I-V material. The employing of ITO
devices will further improve the performance of optical

signal processing system.

>  SaB07-6 16:30-16:45
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488Total variation with modified group sparsity for CT
reconstruction under low SNR

LSkl HR SO AR
Background and objective: Since the stair artifacts may
affect non-destructive testing (NDT) and diagnosis in
the later stage, an applicable model is desperately
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needed, which can deal with the stair artifacts and
preserve the edges. However, the classical total
variation (TV) algorithm only considers the sparsity of
the gradient transformed image. The objective of this
study is to introduce and test a new method based on
group sparsity to address the low signal-to-noise ratio
(SNR) problem. Methods: This study proposes a
weighted total variation with overlapping group sparsity
model. This model combines the Gaussian kernel and
overlapping group sparsity into TV model denoted as
GOGS-TYV, which considers the structure sparsity of the
image to be reconstructed to deal with the stair artifacts.
On one hand, TV is the¢’accepted commercial algorithm,
and it can work welllin many situations. On the other
hand, the GausSian kernel can associate the points
around each pixel. Quantitative assessments are
implemented to verify this merit. Results: Numerical
simulationsjare performeéd to validate the presented
method, compared with the classical simultaneous
algebraie, reconstruction technique (SART) and the
state-of-the-att™ TV It the
significantly improved SNR of the reconstruction

algorithm. confirms
imagesfoth in suppressing the noise and preserving the
edges using new GOGS-TV model. Conclusions: The
proposed GOGS-TV model demonstrates its advantages
to reduce stair artifacts especially in low SNR
reconstruction because this new model considers both
the sparsity of the gradient image and the structured
sparsity. Meanwhile, the Gaussian kernel is utilized as a
weighted factor that can be adapted to the global

distribution.
» SaB07-9 17:15-17:30
658 Advances in Particle Filtering

(N4 oMW N

Particle filtering is an important scheme to solve
problems in non-linear filters, but the phenomenon of
sample degeneracy impairs performance of particle
filtering. We review recent advances in methods for
suppressing sample degeneracy, summarizing three
pivotal problems worth to focus: the estimation on
performance of particle filtering, adaptive filtering
under the framework of multiple importance sampling,

and improving schemes in importance sampling.
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SPFVAE: A Planar Flow-Based Variational Auto-

Encoder

B R LR R
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fLi# e LRk
HEE BB TR R
JUEAL JE5 TR

Prediction based on time series has/a wide rangeyof
applications. Due to the complex nonlinear andfandom
distribution of time series data, ‘the performance of
learning prediction models| can be_reduced by the
modeling bias or overfitting.“This paper) proposes a
novel planar flow=based variational ,auto-encoder
prediction model (PEVAE), which uses the long- and
short-term memory network (LSTM) as the auto-
encoder and designs the variational auto-encoder (VAE)
as a time series data predictor to overcome the noise
effects. In addition, the internal structure of VAE is
transformed using planar flow, which enables it to learn
and fit the nonlinearity of time series da-ta and improve
the dynamic adaptability of the network. The prediction
experiments verify that the proposed model is superior
to other models regarding prediction accuracy and
proves it is effective for predicting time series data.

» SaB08 -3 15:45-16:00
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434The Optimal Distributed Kalman Filtering Fusion
with Linear Equality Constraint

g HPRATE K
In this paper, the optimal distributed Kalman filtering
fusion with linear equality constraint (LEC) is proposed.
When the Kalman filter

state estimation of distributed linear dynamic system,

subject to LEC is applied in
all local error covariance matrices are singular, which
is a challenge for most of the existing distributed fusion

algorithms. However, the new fusion algorithm is
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rigorously derived with matrix analysis technique
on the Moore-Penrose inverse. Updating state estimate
and error covariance matrix, the new fusion algorithm
only uses local estimates and their corresponding error
covariances. We have proved theoretically that the
distributed Kalman filtering with LEC (DKF-LEC)
just using all local measurements is equivalent to the
centralized Kalman filtering with LEC (CKF-LEC),
which means it is optimal. Furthermore, we also prove
the optimality of the proposed fusion formula for
Kalman filtering with LEC and feedback. In addition,
the simulation results show that the proposed fusion
formula for Kalman filtering with LEC have the same
performance of the centralized Kalman filtering with
LEC whether considering feedback or not. It is
consistent with the theoretical result that the DKF-LEC
is equivalent to CKF-LEC as the estimate of CKF-
LEC is disassembled into local estimates in distributed
system. And the performance of the new fusion formula
for Kalman filtering with LEC and feedback is
obviously better than those without feedback.
» SaB08-5 16 : 15 - 16930
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400Fvent-Triggered State Estimation for Fractional-
Order Neural Networks
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This paper is concerned with the problem of event-
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triggered state estimation for a class of fractional-order
neural networks. An event-triggering strategy is
proposed to reduce the transmission frequency of the
output measurement signals with guaranteed state
estimation performance requirements. Based on the
Lyapunov method and properties of fractional-order
calculus, a sufficient criterion is established for deriving
the Mittag—Leffler stability of the estimation error
system. By making full use of the properties of Caputo
operator and Mittag—Leffler function, the evolution
dynamics of measured error is analyzed so as to exclude
the unexpected Zeno phenomenon in the event-
triggering strategy. Finally, twio numerical examples and
simulations are provided to show the effectiveness of
the theoreticalresults.

» SaB08 =7 16:45-17:00
320 Short-term*Social (Conflict Prediction for pedestrian
ThF PN
IR PN
F 5K PN
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We ‘propose a method (PSTSC) for predicting short-
term social conflicts between pedestrian trajectories that
can help pedestrians plan their paths in advance and
avoid social problems caused by trajectory conflicts.
PSTSC utilizes YOLOV3 to compute pedestrian
trajectories from video and utilizes Kalman filter to
filter pedestrian trajectories. PSTSC then estimates
future pedestrian trajectories via linear regression and
utilizes the designed judgment model to predict
potential conflict judgments. Experimental results show
that PSTSC could accurately predict the upcoming
conflicts of pedestrians, and give accurate judgments on
various states. In addition to this, PSTSC is 5 times
faster in computation time than current methods.
» SaB08 -8 17:00-17:15
399H,, state estimation for Round-Robin protocol-based
Markovian jumping neural networks with mixed time
delays

AR HPRAZ IR
This paper discusses the H,, state estimation issue in
regard to Markovian jumping neural networks (MJNNs)
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under the scheduling of the Round-Robin protocol
(RRP). The model takes into account mixed time-delays,
sensor nonlinearities and exogenous disturbances,
making it relatively general and comprehensive. The
of MIJNNs

communication scheme in which the RRP is used for the

transmission signals invoked a
data transmissions in order to avoid undesirable data
collisions. Protocol-dependent state estimator modeling
of a hybrid switching system with mixed time delays
and disturbances is designed for the first time to achieve
asymptotic tracing for the neuron state. Using the
Lyapunov stability theory and several asymptotic
methods, sufficient conditions for guaranteeing the
asymptotic stability of the state estimation are
established under the constraint of H, performance.
By employing a combination of matrix analysis
techniques, the estimator gain matrices are calculated by
the feasible solutions to the linear matrix inequalities
(LMlIs). Finally, a numerical example and related

simulations demonstrate the validity of the proposed

model.
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"Study on cottonseed plumpness based on terahertz

time-domain transmission imaging technology
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Cottonseed plumpness (the degree to which the cotton
kernel fills the space in the seed coat) has a significant
impact on the emergence, vigor, maturity and yield of
this  paper,
transmission imaging technology, combined with a

cotton. In terahertz  time-domain
variety of image reconstruction methods and image
processing algorithms, is used for non-destructive
testing of shelled samples to realize the exploration of
Use the TeraPulse4000 and

transmission imaging accessories to scan the terahertz

cottonseed fullness.

spectrum image of a whole cotton seed with a resolution
of 0.2mm, and compare time slice/frequency domain
slice imaging, time slice/frequency domain differential
imaging, maximum/minimum flight The state of grain
imaging under multiple reconstruction methods such as
time imaging and peak-to-peak imaging, found that time
slice/frequency  domain  slice  imaging, time
slice/frequency domain differential imaging, peak-to-
peak imaging of intact kernels with shells The imaging
shows the outline of the sample, and peak-to-peak
imaging and frequency domain slice imaging swithin
0.5~0.8THz can show the external outline of the sample
and the internal state of the grain. Using the peak-to-
peak reconstruction method, the terahettz image canbe
used to preliminarily determine the shape andsizeyef the
cotton husk and cotton kernelsThe terahertz image of
the cotton seed is filtered by the morphologieal filtéring
algorithm, and the diamond-shaped structural element
with a side length of 3 is used as the check image
Perform an expansion, and then ¢alculate the external
gradient of the image to 'complete/the filtering; use the
Otsu method and K-means®€lustering algorithm to
segment the filtered image, and calculate the number of
pixels between the cotton kernel and the cotton husk to
obtain the cotton seed Fullness. The research results
show that the terahertz time-domain transmission
imaging technology highlights the different information
of the grain under different image reconstruction
methods, laying the foundation for the subsequent
establishment of the non-destructive inspection model
of the inner quality of the cottonseed with the shell. At
the same time, the terahertz imaging technology also

helps the shell seeds. Quality provides a new evaluation
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37 Transformer and CNN Fusion Classification Method

for\Building Structural Health Monitoring
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As one of the best methods of big data processing and
analysis at present, deep learning can use the structural
response data captured by distributed sensors deployed
in buildings to learn independently and analyze the
changes of material parameters and geometric
characteristics of internal structures, to evaluate the
safety and stability of building structural facilities.
Effective structural health monitoring can provide a
reliable basis for decision-making, which plays a vital
role in ensuring building structural safety. In this paper,
a 20-story steel structure building simulation model is
established, and the dataset of earthquake response of
each floor structure of the building is generated. Aiming
at the limitation of existing deep learning models in data
feature which

classification accuracy, we propose a dual-model fusion

mining, leads to unsatisfactory
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framework based on Transformer and convolutional
neural network, which extracts damage-sensitive
features from data from time dimension and space
dimension respectively, and these features play an
important role in improving the accuracy of structural
the
weighted fusion method is used to fuse the two models,

health monitoring. Finally, improved linear
and the weight of the single model is dynamically
adjusted to obtain the best evaluation result. Ten other
deep learning models are compared through
experiments using the generated dataset. The results
show that the evaluation accuracy of this model is better
than that of other models, and the accuracy of damage
state identification can reach 94.93%. It provides an
effective way to use the deep learning method to solve
the problem of structural health monitoring.
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2SAR  image despeckling based on variance
constrained convolutional neural network
bSI3i2 Jb 5 LR R
Wt Jb 5 LR R
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Despeckling is always used to mitigate the inherent
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speckle noise in synthetic aperture radar (SAR) images.
It could benefit SAR image classification and other
applications. Recently, with fast development of deep
the

convolutional neural network (CNN) has been proposed.

learning, despeckling method based on
One of significant distinctions between speckle noise
and ground truth is their statistical characteristics.
this paper the
improvement of loss function in the CNN based SAR

despeckling processing. The new loss function in the

Therefore, brings attention to

proposed method is composed of the squared -norm
and the total variance of estimated noise. The first term
of overall loss functiofi is the per-pixel Euclidean loss
term as usual, which reflects difference between
estimated noiseWand label. [Introduced second term
represents the total variance of estimated noise. In order
to decrease variance of estimated noise, it is set as
reciprocal “of variance /and drives the learning of
network to produce the result with more dispersion. In
experiments, four X-band SAR images are used to
the

Synthetically speckled images are then obtained by

verify effectiveness of proposed method.
using riginal SAR images and Gamma distributed
noise model. Based on three typical assessment metrics
of SAR image quality, i.e., mean squared error (MSE),
signal-to-noise ratio (SNR) and peak signal-to-noise
ratio (PSNR), despeckling performance of the proposed
method is compared with that of the same network
architecture but with only Euclidean loss term based
loss function. It indicates that the proposed method is
not only independent of background image in training,
but also outperforms classical SAR despeckling CNN
by using the variance constraint. For example, after
despeckling by these two networks to synthetically
speckled images under trees background, there are MSE
reductions of 0.0381 and 0.0565, SNR promotions of
9.6335dB and 19.7895dB, and PSNR advances of
4.2455dB and 11.1567dB, respectively.
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231 Fine-grained pests & diseases recognition via Spatial
Fea-ture-enhanced attention architecture with high-
order pooling representation for Precision Agriculture

Practice
fLaté 63 R R
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With the development of “advanced information and
intelligence technologies, precision agricul-ture has
become an effe€tive solution to menitor and prevent
crop pests (& diseases. However, pest & disease
recognition inprecision dgriculture applications is the
finefgrainediimage classification task essentially, which
aims to learn effective discriminative features that can
identify the subtle differences among similar visual
samples. It'1s"still challenging to be solved for existing
standard imodels troubled by oversized parameters and
lowl aceuracy performance. Therefore, this paper
proposes a feature-enhanced attention neural network
(Fe-Net) to handle the fine-grained image recognition of
crop pests & diseases in innovative agronomy practices.
This model is established on the basis of an improved
CSP-stage backbone network, which offers massive
channel-shuffled features in various dimensions and
sizes. Then, a spatial feature-enhanced attention module
is added to exploit the spatial interrelationship between
different semantic regions. Finally, the proposed Fe-Net
employs a higher-order pooling module to mine more
high-representative features by computing the square
root of the covariance matrix of elements. The whole
architecture is efficiently trained in an end-to-end way
without additional manipulation. With comparative
experiments on CropDP-181 Dataset, proposed Fe-Net
achieves the Top-1 Accuracy up to 85.29% with the
average recognition time of only 71ms, outperforming
other existing methods. More experimental evidence
demonstrates that our approach obtains a good balance
between model’s performance and parameters, which is

more suitable for the practical deployment in precision
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agriculture art applications.

» SaBl10-4 16:00-16:15
29Deep-stacking network approach by multisource data
mining for hazardous risk identification in loT-based

intelligent food management systems
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Risk identification and traceability system (RITS) is not
only vital for maintaining the safety and sustainable of
high-quality food supply, but also provides important
support to help increase consumer satisfaction and
thereby promote the efficiency and income of related
food enterprises with reducing call losses and
With  the
industrial information

unnecessary waste in China. rapid
development of innovative
technologies, numerous studies have focused on
applying Internet of Things (IoT), artificial intelligence
and cloud analysis to promote the efficiency and
sustainability of RITS for preferable food safety
guarantee in supply chains. This paper presents a new
approach for hazardous risk identification in food\safety
management by utilizing deep-stdcking network
method and data mining technology, whichsrely on
Internet of Things to timely monitor massive multi-
source bio-signals of the whole food supplychain? The
aim of proposed method, is“%0 help managers and
operators in food eterprises to find accurately risk
levels of food security, in advance, and provides and to
provide regulatory authorities and consumers with
potential rules for better dé€ision making, thereby
maintaining the safety and sustainability of food
products supply. The case analysis of collected food bio-
signal data is implemented to illustrate that the proposed
deep-stacking network outperforms state-of-the-art
methods in terms of accuracy and stability, providing an
effective approach for risk level identification and
offering real-time visibility of traceability rules in the
food supply chains, which can help in enhancing the
RITS performance for assuring food supply chain
security and attaining effective multiple cooperation

between regulators, enterprises and consumers.
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112 Study on rapid nondestructive identification of rice

varieties based on THz-ATR Technology
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The quality and yield of rice are closely related to its
own varieties, so rice variety identification is a key link
in the process of agricultural breeding. Currently, the
commonly used rice variety identification techniques,
such as morphological identification, (deoxyribonucleic
acid) DNA fingerprinting and (Simple Sequence
Repeats) SSR molecular marker identification, are time-
consuming and inefficient.\In this study, Terahertz
attenuated total reflection technique (THz-ATR) was
used to collectthe0~359.97 cm-1 spectra of 8 varieties
of rice seeds, and'the refractive index spectra and
absorption spectra of the Sample set were calculated by
opti¢al parameters. After3-point moving window mean
optimization, ‘breed \{recognition models based on
support yvector | machine (SVM) algorithm were
established “respectively. The results show that the
prediction accuracy of SVM model based on absorption
coefficient is 98.5 %, and that of SVM model based on
tefractive index spectrum is 89 %. This study also
demonstrated the preliminary feasibility of applying
terahertz attenuated total reflection spectroscopy to rice
variety identification, and compared the modeling
results of different optical constants to seek an efficient
and nondestructive rice variety identification method,
which is expected to provide a reference for rapid rice
variety identification.
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825Temperature Prediction of Battery/Energy Stotage
Plant Based on EGA - BiLSTM
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Battery energy storage plants (BESPs) are more and
more important in ‘the future power systems. The
industry desires a credible temperature prediction

method to deliver a safe temperature range of the BESPs.

This paper develops a bespoke methodology that
combines the elitist preservation genetic algorithm
(EGA) and bidirectional long-short term memory
network (BiLSTM)

temperature predictions. First, this paper applies the

to deliver accurate battery
EGA to obtain the optimal segmentation strategy of
time-series data. Second, the BILSTM is used to predict
both the highest and the lowest temperature of the
battery pack within the energy storage power plant. In
this step, an improved loss function is proposed to
improve the prediction accuracy of the BILSTM. This
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paper applies the real operation data, from January to
February 2020, of one certain BESP to justify the
developed an EGA-BiLSTM method. Case studies
reveal that compared to the LSTM and the Light GBM,
the
prediction error by 12% and 26%, respectively. Lastly,

developed method significantly reduces the

we also conduct ablation experiments to prove that the
EGA-BIiLSTM method also accommodates short-term
the of

temperature prediction for BESP could achieve up to

scenarios, where R2 score short-term
0.86. All these can provide an effective method of
temperature prediction, ensuring safe operation of the
BESPs.
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» SaBll1-6 16:30-16:45
832 Research on Driver Status Recognition System of
Intelligent Vehicle Terminal Based on Deep Learning
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Automobile safety driving technology is a hot topic in
today’s society, which is very significant to the social
transportation system. Vehicle driving behavior
monitoring is the foundation and core of safe driving
techniques. The research on existing vehicle safety
technology can not only improve the understanding of
current safe driving research progress, but also provide
reference for future researchers. This paper proposes a
state recognition system based oft a three-dimensional
convolutional“neural network, which can identify
several improper statesd frequently encountered by
drivers during \drivitg, including drinking, making
phone “calls, and smoking, and can also issue alarm
interventions*The system takes the collected continuous
video frame information as the input of the three-
dimensional convolutional network, carries out multi-
level feature extraction and spatio-temporal information
fusion, and identifies the driver state according to the
extracted spatio-temporal features. The state is judged
by the facial feature points of the video stream, and the
design of the video surveillance driver state recognition
system is completed. Then, the driver status recognition
is improved and optimized, and finally, the actual
deployment of the driver status recognition system on
the mobile terminal is completed. A large number of
experimental results show that the driver status
recognition system proposed in this paper has achieved
upper identification accuracy.
» SaBl1-7 16:45-17:00
329 Research on Eddy Current Image Denoising of
Titanium Plate based on Sparse Representation K-SVD
K2} ELEHEE TR
Eddy current testing of titanium plates is often affected
by environmental noise, and the imaging quality of
detection images containing noise is not good.
Therefore, the quality of denoising of detection images
often directly affects the effectiveness and reliability of
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subsequent image processing. To solve the above
problems, this paper focuses on the application of
dictionary learning in images and proposes research on
eddy current image denoising of titanium plate based on
sparse representation k-SVD. The detection image
containing noise is obtained through K-SVD learning
dictionary to training algorithm, and the dictionary
corresponding to each image block is obtained. Iteration
is repeated until the sparsest over-complete dictionary is
achieved. In this way, the sharpness of the image and
details such as geometric edge texture are well
preserved. Experimental results show that the proposed
method can effectively filter Gaussian white noise in
images with different SNR and the denoised image can
highlight the edge and details of the image better.
» SaBll-8 17:00-17:15
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> SaBl2-1 15:15-15:30

102A survey on visualization approaches for exploring

association relationships in graph data
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Exploring relationships in complex datasets is one of the
challenges in today’s big data era. The graph-based
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visualization approach, which integrates the advantages
of graph analysis theory and visualization technologies
and combines machine and human intelligence, has
become an effective means for analyzing various
relationships in complex datasets. In this paper, we first
introduce a graph-based visual analytics model for
associated data. Then, we summarize seven typical
visualization methods for associated data according to
their layout features, including node-link diagram,
adjacency matrix, hypergraph, flow diagram, graphs
with geospatial information, multi-attribute graph, and
space-filling diagram and discuss their advantages and
disadvantages. We desc€ribe current graph simplification
and interaction technmiques, including graph filtering,
node clustering;®edge bundling, graph data dimension
reduction, and topology-based graph transformation.
Finally, we give some application examples. We also
discuss thedpotential challenges and developmental
trends, of the researchidirection.

», SaBl2-2 15:30-15:45
324Buzzy inféemation decomposition incorporated and
welghtediRelief-F feature selection: When imbalanced

datd méets incompletion
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Data classification is an important computer task in data
analysis, which suffers seriously unknown features,
imbalanced class, and incomplete data. However,
despite their vital yet practical significance, few results
have been made on such three distinct issues. To address
this problem, we propose a novel feature selection
method for the data subject to incomplete data and
imbalanced class, namely, improved fuzzy information
decomposition (IFID) incorporated and weighted
Relief-F (WRelief-F) feature selection. The main idea
of the proposed feature selection method is threefold. (1)
The proposed IFID algorithm can deal with the
imbalanced class and incomplete data at the same time.
(2) In IFID, a new membership function is provided to
reflect the influence of the observed data on the missing
values appropriately. Based on this establishment, a

more delicate information decomposition is adopted to
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make a better recovery than the traditional FID. (3)
After using IFID, WRelief-F is put forward to take the
relationship of the target instance to inter-class instances
and the intra-class instances into consideration in a
proper manner. Finally, experiments on the seven public
data sets are utilized to show the effectiveness and

universal applicability of the proposed feature selection

algorithm.
» SaBl12-3 15:45-16:00
35A Variational Bayesian Deep Network with Data Self-
Screening Layer for Massive Time-Series Data
Forecasting
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Compared with mechanism-based modeling methods,
data-driven modeling based on big data has become a
popular research field in recent years because of its
applicability. However, it is not always better to have
more data when building a forecasting modél™in
practical areas. Due to the noise and [conflict,
redundancy, and inconsistency of big time-series data,
the forecasting accuracy may reduce/on the contrary.
This paper proposes a deep network by selecting and
understanding data to improveperformance. Firstly, a
data self-screening layer (DSSL) with a, maximal
information distance coefficient{MIDC) is\designed to
filter input data with high correlation and low
then,
recurrent unit (VBGRU),is used to improve the anti-

redundancy; a variational ‘Bayesian gated
noise ability and robustness of‘the model. Beijing’s air
quality and meteorological data are conducted in a
verification experiment of 24 h PM2.5 concentration
forecasting, proving that the proposed model is superior

to other models in accuracy.
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» SaBl12-5 16:15-16:30
%Broad Echo State Network with Reservoir Pruning for
Nonstationary Time Series Prediction
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Abstract: The nonstationary time series generates in
various natural ‘and mian-made systems, of which the
prediction is vital for advanced control and management.
The neural nétworks have been explored in the time
series prediction, but the problem remains in modeling
the

Referring to the time series feature and network

data's nonstationary and nonlinear features.
property, a novel network is designed with dynamic
optimization of the model structure. Firstly, the echo
state network (ESN) is introduced into the broad
learning system (BLS). The broad echo state network
(BESN) can increase the training efficiency with the
incremental learning algorithm by removing the error
backpropagation. Secondly, an optimization algorithm
is proposed to reduce the redundant information in the
training process of BESN units. The number of neurons
in BESN with fixed step size is pruned according to the
contribution degree. Finally, the improved network is
applied in the different datasets. The tests in the time
series of natural and man-made systems prove that the
proposed network performs better on the nonstationary
time series prediction than the typical methods,
including the ESN, BLS, and recurrent neural network.
» SaBl12-6 16:30-16:45
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8Self-supervised Learning for

16:45-17:00
Human Activity

Recognition using Sensor Data
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Human activity recognition (HAR) involves identifying
specific movements of others based/on sensor ‘data,
which is a challenging time series classificationytask.
However, the accuracy of ghe™current recognition
technology is not high due to the deficiency_ i the
ability of mining data features. i‘addition, the difficulty
of labeling sensor data limits the volume of the data set.
in this paper, a | high-precision “human activity
recognition method is preposed. This method is based
on the self-supervised learning”and training method to
train the model, uses a new workflow to solve the HAR
problem, and evaluates it on the UCI HAR dataset. Our
proposed model first generates two views through
different degrees of data enhancement and inputs them
into the dual-stream fusion encoder for full feature
extraction of time and space dimensions. Secondly, the
model is optimized by mapping the multi-layer
perceptron to the loss space. Finally, the results show
that, compared with the traditional method, we use data
sets with fewer tags, but achieve better accuracy and

performance.
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> SuA01-5 14:00-14:15
45The way to Invest: Trading Strategies Based on
ARIMA and Investor Personality
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In the field of financial investment, accurate prediction
of financial market values can increase investor profits.
Nowadays, machine learning algorithms are widely
used in the field of financial investment. The purpose of
this paper is to study the problem of optimal matching
of financial investment by using machine learning
algorithms combined with finance. And based on the
model results, we study the effects of different investor
personalities on factors such as expected investment
returns and number of transactions. Based on the time-
series characteristics of price data, through multi-model
comparison, we select ARIMA model combined with
particle swarm algorithm to determine the optimal
prediction model and introduce the concepts of mean-
variance model, Sharpe ratio, and efficient frontier, so
as to find the balance point of risk and return! In this
study, we use gold and bitcoin price/data from 2016-
2021 to develop optimal investment strategiesandstudy
the impact of investor behavioron'trading strategies.
» SuA0l-6 14 : 15,- 14430
493 A generalized differgale:basé@mixed tWo-parameter
estimator in partiallyflinear model
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In this paper a generalized difference-based mixed two-
parameter estimator in partially linear model is
presented, when stochastic linear restrictions are
assumed to hold. We also discussed the properties of the
new estimator and a method to select the biasing
parameters is discussed. Finally a simulation study is
given to show the performances of the estimators.
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34 A weighted Samgy candlestigk mo@el for stock market

price prediction
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Stock markets usually suffer from enormous challenges
due probably* to their nonlinearity, uncertainty,

complexity, and so on. Recently, a fuzzy candlestick
modeldas been proposed, which combines the fuzzy
logic' and Japanese candlestick theory into a
representation to realize the price forecasting for the
stock market. However, such a prediction model is
conservative to some extent, since it only takes the most
similar historical data (i.e., the nearest neighbor
information) into account and makes the prediction
exclusively by the selected historical data without
considering its difference with the current trading day.
To address this issue, a novel fuzzy forecasting model,
namely weighted fuzzy candlestick model, is put
forward in this paper to reflect the influence of historical
data on the predicted result in an adequate and proper
manner. Firstly, a fuzzy system is established to transfer
the raw data of the stock market to the fuzzy candlestick
patterns: Rsize and Rpos. Secondly, one nearest
neighbor (1NN) algorithm is adopted to find the most
similar historical information. Thirdly, the KNN
algorithm is utilized to find k nearest neighbors to the
current trading day, thereby generating the weighted
fuzzy forecasting model for the price prediction. Finally,

experimental results demonstrate that the proposed
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fuzzy model outperforms the other tested fuzzy models

at the prediction accuracy.
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844Construction of implicit social network based on
ISM-RMR algorithm and recommendation between

users and items

wEEth BDURHCR
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R DR

Most research on social recommendation systems is
currently based on datasets containing explicit trust
with the

increasing importance users place on protecting their

relationships between users. However,
privacy, explicit trust relationships between users will
become more difficult to capture. Once explicit trust
relationships are not available, most research methods
on social recommendation system may face breakdown
or even collapse. Therefore, this paper considers mining
the implicit "social relationships" between users and
even between items without the explicit trust
relationship dataset, and incorporating such .so¢ial
relationships into recommendation tasks to ayoid the
collapse of social recommendation systems ‘due to
privacy protection. This paper arguesfthat, on the ene
hand, similar to user social networks, theregare, also
"item social networks" amonggitems. Therefore, in this
paper, both the user social network and the "item.sOcial
network" are included_innthe mining of implicit social
relationships. On the‘other hand, since the rating matrix
in a real recommendation system is relatively sparse, the
common purchase relationship between users on items
is also relatively sparse.“Ac€cordingly, this paper
the

relationships. Specifically, in mining the implicit social

considers relaxing restriction on common
relationships between users or between items, this paper
proposes the ISM-RSimRank algorithm. Firstly, this
paper calculates the attribute similarity between users or
items based on the attribute information of users or
items. Secondly, based on the attribute similarity and the
user-item rating sub-network, this paper uses the
improved SimRank metric to calculate the transfer
similarity between users or items. Finally, a convex

combination of attribute similarity and transfer
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similarity is used to construct a subnetwork of social
relationships between user pairs or item pairs. Further,
in reconstructing the recommendation relationships
between users and items, the RMR-RNMF algorithm is
proposed in this paper. Based on the social relationships
in the previously constructed subnets of user-pair or
item-pair social relationships, the NMF model is
improved in this paper so as to obtain the rating matrix
between users and items. Combining the ISM-
RSimRank algorithm and the RMR-RNMF algorithm,
the ISM-RMR algorithm is proposed in this paper to
build a recommendation list between users and items.
To illustrate the feasibility and effectiveness of the ISM-
RSimRank algorithm ‘and the| RMR-RNMF algorithm,
the™ISM-RMR
experiments|/are conducted usingithe Movielens dataset

especially algorithm, numerical
in this paper. The results of the numerical experiments
show that: (1) the ISM-RSimRank algorithm can more
the

relationships between user-item pairs and item pairs in

comptehensively,  explore implied  social
the face of sparse user-item rating relationships. (2) The
RMR-RNMF 3)

completing the recommendation task, the ISM-RMR

algorithm is convergent. In
algorithm has a relatively high sensitivity to changes in
the parameters. At this time, finding the optimal
combination of parameters will help improve the
performance of the ISM-RMR algorithm and the
accuracy of recommendations; (4) Compared with other
traditional NMF-based algorithms, the ISM-RMR
algorithm has higher prediction accuracy and is more
effective in alleviating the cold start problem; (5) The
ISM-RMR algorithm has good scalability.

» SuA03-7 14:30-14:45
$1Double-Vector-Based Model-Free Predictive Current

Control for Three-Level Inverter-Fed PMSM

JH P B K
e P I KA
FER = P I KA

A double vector model-free predictive current control is
proposed to overcome the weak parameter robustness
and large current ripples of conventional predictive
current control, and implemented in a three-level
inverter driving permanent-magnet synchronous motor

system. Initially, by virtue of the full-current-variation
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update technique, the future current can be predicted to
choose the first applied vector, getting rid of the
influence on parameter mismatch. Then, the optimal
duration is decided via the dead-beat principle and the
actual current variations corresponding to feature vector
is amended to ensure the accuracy of current variations
application. Following this, the second active vector is
selected by the improved cost function, which always
considers the pre-selection of voltage vectors and the
At the

experimental results have demonstrated the superiority

neutral point voltage constraint. last,
of the proposed strategy in current ripples suppression
as well as the strong robustness against parameter
mismatch simultaneously.
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1”2High order CDG-FE methods for the Green-Naghdi
model with the enhanced dispersive property

R HPRAZ I K
In this paper, we present a family of high order
numerical methods for numerical simulation of strongly
nonlinear and dispersive waves by the fully nonlinear
Green-Naghdi with
dispersive properties:‘Lhe governing equations contain

model improved frequency
mixed spatial anditemporal derivatives of the unknowns
and also have still-water statiehary solutions. So a
reliable numerical scheme, for these equations should
preserve still-water Stationary solutions and maintain
non-negativity of thefwater depth. In our numerical
approach, we first reformulate the Green-Naghdi
equations into*balance laws coupled with an elliptic
equation), We then propose a coupled method which
discretizes the balance laws with positivity-preserving
well-balanced central discontinuous Galerkin methods
and the elliptic part with continuous finite element
method. Numerical tests are performed to verify the
well-balanced property, positivity-preserving property,
high order accuracy as well as the capability of the
Green-Naghdi model to describe the propagation of
strongly nonlinear and dispersive waves.
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23Adaptive  finite element method for partial
differential equations

ARAER S HPRASE K

Firstly, A novel residual-type a posteriori error analysis
technique is developed for multipoint flux mixed finite
element methods for flow in porous media in two or
three space dimensions. The convergence of an adaptive
mixed finite element method for convection-diffusion-
reaction equations is proved. Secondly, for second order
elliptic singularly perturbed problem, a novel dual norm
is introduced, under which robust residual-type a
posteriori error estimator is developed and analyzed,
and is proved to be robust with respect to the singularly,
perturbed parameters. Finally, we develop sobust
recovery-based a posteriori error estimator for SUPG
method. The flux is recovered through either the local
averaging or the global (weighted) £? projection,in
H(div) conforming finite element spaces. Basedion the
H(div) recovered flux, we imtroduce a stabilization
recovery procedure, and develop completely robust a
posteriori error estimatot!

» SuA04-5 14:00-14:15
861Theta-Milstein method for stochastic differential

equations driven by G-Brownian motion

AT 4F ZRTRERY
PR ZRTRERY
H A R ZRTIERY

This paper mainly focuses on the convergence and
stability of the Milstein method for stochastic
differential equations driven by G -Brownian motion
(G-SDEs). First, a 8-Milstein method is presented for
G-SDEs and a strong converge result is obtained under
the given conditions. Second, it is proved that the
method can reproduce the stability in the sense of mean-
square. Finally, numerical examples are given to support

our results.
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16

Feedback Stackelberg-Nash Equilibrium in Linear-
Quadratic Mixed-Leadership Stochastic Differential
Games

T 1IN

S 1PN
This paper is concerned with a linear-quadratic mixed-
leadership stochastic differential game in feedback
information pattern. Via the solutions of ceupled
parabolic partial differential equations, [explicit
representation of the feedback Stackelberg-Nash
equilibrium is given. Furthermore, the solvabilityyof
coupled Riccati equations which arise)from.selving the
partial differential equations issdiscussed, and sufficient
conditions for the existence of the solutions are derived.
» SuA05-2 13:15-13:30
424Nash equilibriumfland bang-bang property for the
of multi-player

non-zero-sum  differential garfie

uncertain systems with Hurwitz criterion

A (TS SIES
R (TS SIES
R P

How to select the optimisation criterion of the
performance function is a pivotal research topic for the
uncertain differential game. The Hurwitz criterion is a
flexible optimisation measure to allocate some weight
between optimism and pessimism to achieve balance for
both of them. Based on uncertainty theory, this paper
considers the Nash equilibrium and bang-bang property
for the multi-player non-zero-sum uncertain differential

game model by applying the Hurwitz criterion to
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optimize the performance function. To coordinate onto
the Nash equilibrium, an equilibrium equation is
derived. In addition, the application of bang-bang
optimal control in the multi-player game problem of the
uncertain linear system is investigated. Finally, an
example is shown to validate the results obtained.

» SuA05-3 13:30-13:45
414Robust error bound for convex inequality system
under data uncertainty

HPRAZ IR
We mainly provide necessary and sufficient conditions

Li Xiaobing

of the global error bound for uncertain inequality
systems in terms of th€ existence of error bound for its
robust counterpart, where uncertain parameters are in
the uncertainty™set. Some necessary and sufficient
conditions for the existence of global error bounds are
characterized by right dewivative, projection operator,
normal cone, and the basic condition quali cation.
Moreover, we show that the dual characterization of the
etror bounds for convex inequality system under
interval uncertainty is necessary but insufficient.

> | SuA05-4 13:45-14:00
820@o-g¥olution of Vaccination Behavior and Perceived

Vaceination Risk can lead to a Stag-Hunt like Game

X4k AR HE K27
O ABSCHE H K2

Voluntary vaccination is effective to prevent infectious
diseases from spreading. Both vaccination behavior and
cognition of the vaccination risk play important roles in
individual vaccination decision making. However, it is
not clear how the co-evolution of the two shapes the
population-wide vaccination behavior. We establish a
coupled dynamics of epidemic, vaccination behavior
and perceived vaccination risk with three different time
scales. We assume that the increase of vaccination level
inhibits the rise of perceived vaccination risk, and the
increase of perceived vaccination risk inhibits the rise
of vaccination level. It is shown that the resulting
vaccination behavior is similar to the stag-hunt game,
provided that the basic reproductive ratio is moderate
and that the epidemic dynamics evolves sufficiently fast.
This is in contrast with the previous view that
vaccination is a snowdrift like game. And we find that
epidemic breaks out repeatedly and eventually leads to
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vaccine scares if these three dynamics evolve on a
similar time scale. Furthermore, we propose some ways
to promote vaccination behavior, such as controlling
side-effect bias and perceived vaccination costs. Our
work sheds light on epidemic control via vaccination by
taking into account the co-evolutionary dynamics of
cognition and behavior.
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3ONatural selection between two games with
environmental feedback
RIS AR K
Evolutionary game theory has extensively

investigated situations in which several games are

competing against each other at the same time, but the
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model only assumes symmetric interactions in
homogeneous environments. Now, the population is
considered in heterogeneous environments, individuals
in the population occupy a different quality of patches,
and individual fitness depends not only on the
interaction between individuals, but also on the quality
of the by

mathematical framework, we analyze the natural

environment. Here, establishing a
selection between two strategies and two games in
heterogeneous environments. Furthermore, we analyze
the natural selection of Prisoner’s Dilemma and Hawk—
Dove games theoretically to demonstrate the dynamics
of cooperators and /defectors in their choice of
environment and theirrespective games. As expected,
the distribution®6f,games and strategies changes with
time. Based on different initial pepulation compositions,
we also discuss the [invasion problem of games from
different perspectives. Tolone’s surprise, we can find
that \good quality patches attract all individuals; the
long-term dynamics in invariant rich environments is
the 'same as‘the”dynamics of symmetric interactions in

homogeneous environments.
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Risk-aversion multi-mode project scheduling with

hybrid uncertainty

S i Tl T
B IR ESC

This paper proposes a multismode stochastic multi-
mode resource constrained [project scheduling_model
under risk aversion, which,aims"at completion time and
cost. The duration, rgsource requirements and costs are
assumed to be uncertain and modeled as random
variables. In order to take risk aversion into account, a
risk aversion decision-makifig method: conditional
value at risk (CVaR) is used. A two-stage robust
optimization model is constructed, and an integer
measuring the level of cost uncertainty is introduced to
adjust the robustness of the proposed method. The
decomposition method is used to solve the robust
corresponding term of the considered problem.
Extensive computational research is carried out on the
benchmark the project
scheduling problem base (PSPLIB). By calculating the
random measure of the model, the value of establishing

example adapted from

the model is verified. The result analysis based on the
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project network characteristics and cost uncertainty
shows that the smaller the parameter value, the better
the algorithm performance, but the lower the robustness
of the solution. The influence of risk parameters on the
whole goal is analyzed. Therefore, the model can
provide different robust solutions for different degrees
of conservatism according to the risk perception of
decision makers.
» SuA06-3
776 K AR 2 H A Ia) R A AR T AR ik
(528 HPRIFTE K
BEXT— 2R R A 2 HARIRAL I, HAAS H br s %L
N S ] T e S — A H M E AL T
BB, AR T AT k. RATIIN T A
BRI QR AT A il A iy 248 R AR A k. AR
BRI FANEY] T P S E0E ™ A P8
HEEA R T % BRI R Pareto ~FAZ . 1
Ab, (FATERE T EAELR 2 Hisii e &2 H
PR (T DR . RRA I, TR B, AT
TR TR A W2 1) 7 i R AT LAFE A — IR i .
X, FMNEHEAT T BUESER, AR T iZJTEA

13:30-13:45

g

> | SuA06 - 4 13 :45 - 14: 00
§ 1 ES0- FIANAR ™ X)L o RS e D 2%

g HRA K

[HMYAE LU FPR R NRM T — I8 3O X
A1 PR K, E-a-TRANAS 4 IX i PR A, 40 Y — 2k
JRUA K s A A 1K/ FE T B-TUAAE ™ X TAME b
HURHE o U7 YRS S A28 B BRI 25 5 . 45
RYGH 7B FIEY] E —a-TAAR N X A R E A7
FEPE, JFRg T AT O R, AR TR TR
T B-a-TAAR N X TAME 8 ) LA BT, 3,
338 T X EEAFEXLRE L T E-a-TAZ N X
[EME R I B R 26 A, JFIERI AR, (4518 ST
HRORET SCH™ R B SR TSR AT T HEST, AR
SERERE LA 17T U R BB T

> SuA06-5 14:00-14:15
2 BT RGUZTTVE TSI ] Markov $R 5812
HME-T7 ZZ LA DA )

TR R R
FERG LA G TR, BERRFE, 77
ZEARINIRE, X PANMR IR EAT H#T R R L A
SCAEFELLIN [A] Markov $RHEREFE A28 FE X CRATT
BPkRe) A7 = H A AL L (A5 — 3R, A



ENETERFNFAR

SCACER ) RFEARBRARTT 22, B BRI A B
FIERE, X RBUNME-TT 2 H A AL R A 2 bR ifE
f*) Markov @, Xfitt, AL HT AR AR TT 22
I S, FERTHE B 3518 BE A AR TR R 2644 T
WL T I BRI (] R 2R R M e R E 3 [R5 80
XPIERPEARBRAT T 22 semn, S IE-T7 24
GRERRBE AN, FHET AL HRIEEN
BE RBRATFTR, AR 4 H ARGk AR B DA
PACELL I [A] Markov RS2 H FIME- 7 24 G
Ji B ) A — T A

>  SuA06-6 14:15-14:30
155 R L K HURLZOR A 2 4 52 % R B DA )

EZ IR R
oY Fiv IR R
FRELA IR R

BEXE G K BURRAE 2 Ji SR A AE RS AR ik
HAKE . BIANRFNAE G, R —FET
et Chebyshev TRV LS 7R 0 B AU AR (1) i K H
Bk, B, HEUER Chebyshev JRITBLG WG L
FORE AT S AP 2 A Ik, fERNEEALL R
G NFELNMEBNAS B 1 AR A AL AT,
RIS R B B AR RV IS B2, Lakg)
e S FE A = 8T e 0 < AP 4T SRR, I
B AR PRI AR S48 ffp LRBR T ) 8t 3 4
PN R &fa, 78 6 MMl Fh 4L
Gt i K BN At e 1 e K G R A LL
SIS IR, uk SRk E AR TR K AR RS EE L
PRIWCSICR E, A7 T B 4 b~ 47 4 =) SR i) ¥
TFR Z B H)R £

»  SuA06-7 1430 - 14: 45
30ntegrated optimization of ymetro multi-station

passenger inflow controlhand bus bridging service
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Passenger inflow control as one of the most cost-

effective urban transport demand management
measures, is widespread in metro systems of many
megacities to ensure the operation safety. The essence
of it is to reduce the number of passengers arriving at
the metro platforms per unit time at the cost of
prolonging passengers’ waiting time outside stations or
at the inbound gates. To relieve the metro operation
pressure as well as save passengers’ travel time, this

paper aims to introduce a competing bus bridging

186

service network for the interesting metro system. A bi-
level programming model is formulated for this
complex bimodal system to integratedly optimize the
metro passenger inflow control scheme and bus
bridging service. The upper lever is to minimize the
operating and travel costs of the bimodal system by
determining the dynamic passenger inflow control
stations and corresponding control rates and bus
bridging service routes and corresponding frequencies.
The lower level is the combined Logit model
considering mode split and the user equilibrium
assignment model considering the user's travel demand
elasticity and route choice behavior. Considering the
model complexity caused by multiple decision variables,
a heuristic algefithm is proposed toysolve the built bi-
level programming model. The Frank-Wolfe algorithm
and the adaptive average\algorithm are embedded to
solve the UE, traffic assignment model and the Logit
model for mode split, tespectively. Results of case study
show that the integrated bimodal system can reduce the
total passengeértravel time efficiently compared to the
single metro system taking passenger inflow control

measures.
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32Scheduling  Strategies for Autonomous Mobile
Robots in Smart Hospitals with Dynamic Requests
5 BB TR
T 2 TR
The outbreak of New Coronavirus has caused/medical
staff to become the most vulnerable members. To ensure
the safety of medical staff and relieve’the pressureyon
the medical staff, this paper studies'and analyzes the
scheduling strategy of automOomeus mobile robots
(AMRs) in hospitals, where the travel time and sefvice
time of AMRs are random and“serve two classes of
requests (static request and dynamic request). In this
paper, a two-stage mathematical programming model to
minimize hospital costsis, established, and the model is
solved by an improved tabu*secarch (TS) algorithm.
Using the improved Solomon instance to conduct
numerical experiments, the results show that the
improved TS algorithm proposed in this paper is
feasible and effective, and it is found that the service
rate of medical requests decreases with the increase of
the system dynamics, and scheduling replenishment
when AMR's remaining load is approaching zero

improves service rates for medical requests.
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$1A%note on “Higher-order generalized Studniarski
gpiderivative and its applications in set-valued
optimization” [Positivity22:1371-1385(2018)]

JE H HPRAZ IR
In this note, we establish a property of the higher-order
generalized Studniarski epi-derivative. By virtue of the
property, we demonstrate that conditions (6) and (12) of
Theorem 4.3 in Anh (Positivity 22:1371-1385, 2018)
are incompatible. We provide a modification of
Theorem 4.3 in Anh (Positivity 22:1371-1385, 2018).
An example is given to illustrate the modified result.
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412Well-posedness and scalarization for set optifhization
problems via free-disposal sets

¥ Bt ES3 )
This aim of this paper is to investigate themwell-
posedness and scalarization for™a set optimization
problem (I-SOP) via free-disposal sets. Firstly we
introduced three kindswof “Well-posedness for set
optimization probleins and showed some relations
among three kinds'\ef well-posedness. Then, some
sufficient conditions for'these kinds of well-posedness
of (I-SOP) are given by using the Hausdorff P-
semicontinuity of objective set-valued mappings.
Furthermore, we established a scalar problem and
discuss the equivalence between the solutions of the
scalar problem and the set of E-l-minimal solutions of
(I-SOP) by employing the generalized oriented distance
functions. We also given some examples to illustrate our

main results.
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393The Equivalence of Three Types of Error Bounds for
Weakly and Approximately Convex Functions

R E HPRAZ IR
We start by establishing the equivalence of  three
types of error bounds: weak sharp minima, level-set
subdifferential error bounds and Lojasiewicz (for short
L) inequalities for weakly convex functions with
a €[0,1]
functions. Then we apply these equivalence results to

exponent and approximately convex
a class of nonconvex optimization problems, whose
objective functions ar¢ thesum of a convex function
and a composite function with a locally Lipschitz
function and assfooth vector-valued function. Finally,
applying
regularization problems, we show that

a characterization for lower-order
the level-set
subdifferential error bound with exponent 1 and the L

inequality with exponent 1/2 hold at a local minimum

point.
> | SuA(08-2 13:15-13:30
3%4Stabiliyy for semi-infinite vector optimization
probleuis via generalized order sets
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This paper is devoted to investigate the stability of semi-
infinite vector optimization problems (SIVO) when the
order set is not necessary a convex set or cone. By using
properties of recession cone, we first establish the
Berge-upper semicontinuity of weak efficient solution
mappings for (SIVO). Then, under weaker assumptions,
we discuss upper Painlevé-Kuratowski convergence of
minimal point, Benson and Henig proper minimal point
sets for (SIVO) under functional perturbations of both
objective functions and constraint sets. Furthermore, we
obtain upper Painlev é -Kuratowski convergence of
efficient solution sets, Benson/Borwein/Henig proper
efficient solution sets for (SIVO). And, some examples
are formulated to illustrate that the obtain results are
interesting.
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4150ptimality conditions and duality for E-differentiable
fractional interval-valued optimization problems with
generalied convex
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The LU-E-invex fractional interval value function and
LU-E-preinvex fractional interval value function 1is
presented and studied under the order relation LU and
CW, respectively. Firstly, give the definition of LU-E-
invex fractional interval value function and LU-E-
preinvex fractional interval value function, and the
existence of these two kinds of fractional interval-
valued function is verified by example. Secondly, the
LU-E-invex fractional interval-valued optimization
problem (FIVP-E)is studied. And the concept of weak
LU-E-Pareto solution and the LU-E-Pareto solution
solution for generalized convex fractional interval-
valued optimization problems is given. It proved that the
optimality conditions of necessity and sufficiency
conditions. Finally, the so-called Lagrangian E-dual
problem (DFIVP-E1) and Mond-Weir E-dual problem
(DFIVP-E2) are defined for the problem (FIVP-E), and
several E-duality theorems are established under

generalized convex.
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43Inertia subgradient extragradient method for solving
pseudomonotone variational inequality problems in
Banach spaces

& 25
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In this paper, we introduce an inertial algorithm for
solving variational inequalities with Lipschitz
continuous and pseudomonotone mapping in Banach
spaces. The method considered in this paper does not

require the knowledge of the Lipschitz constant, using

189

the inertia term and the new inertia step rule. The
convergence of the new algorithm is established without
the knowledge of the Lipschitz constant of the 2-
uniformly convex Banach spaces which is also
uniformly smooth. Furthermore, we report some
numerical experiments to illustrate the performance of
this method.

» SuA08-6 14:15-14:30
814Generalized Robust Duality in Constrained
Nonconvex Optimization

AR HPRATIE K

In this paper, the general dual problems in robust
optimization without/ any \convexity or concavity
assumptions are investigated \by using the image space
analysis. A generalized Lagrange function is proposed
by the class of regular weak separation functions. Then,
two types of generalized, robust dual problems are
established.3Under [the dappropriate assumption, the
equivalent assertions'of the zero duality gap property
are characterized between the robust counterpart of an
ungertain comstrained optimization problem and the
optimistie, counterpart of its uncertain generalized
Lagrange dual. Similarly, these theories and results can
be extended to the deterministic dual pair of the robust
counterpart and its Lagrange dual.
> SuA08-7
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distributionally robust chance
constrained programming approach for emergency

medical system planning problem

®H K HRAS KA
RELI HRAS KA
JH 1 HRAS K

This paper proposes a distributionally robust chance
constrained programming model for an emergency
medical system location problem with uncertain
demands. By minimising the total expected cost, the
location of emergency medical stations, the allocation
of the ambulances and demand assignments of system
are optimised. The Wasserstein-metric is employed to
construct the ambiguity set centred at an empirical
distribution with a proper radius, which contains all the
probability distributions of the uncertainties. We
big-M

distributionally robust chance constrained programming

introduce a technique to reformulate
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into a corresponding mixed integer programm, which
can be inner and outer approximated by Value-at-Risk
(VaR) Conditional-Value-at-Risk ~ (CVaR).
Numerical experiments are illustrated to demonstrate

and

the effectiveness of the formulations.

» SuAO08 -8 14:45-15:00
284Planning PEV Fast-Charging Stations Using Data-
Driven Distributionally Robust Optimization Approach
Based on Phi-divergence

Jei 15 HRAT 18 R
Plug-in electric vehicles are widely acknowledged as an
effective tool for numerous environmental and

economic concerns. In this paper, a novel model for the
planning of fastcharging stations is established based on
data-driven  distributionally  robust  optimizaton
approach, which aims to minimize the expected
planning cost for both transportation network and
distribution network. Phi-divergence, a statistical
measure, is utilized to establish the service ability
constraints. On the other hand, a modified capacitated
flow refueling location model is employed to develop
the location constraints. In addition, AC powerflow
constraints are developed to model the opernation of
distribution network with the penetrations of\plug-in
electric vehicles. Finally, a case study is illustrated,to
validate the proposed planning model,
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2IAf accel@rated subgradient extragradient algorithm
for solving bileyel pséndomonotone and non-Lipschitz
Continuous variational inequality problems

B AR
In this paper, an accelerated subgredient extragradient
algorithm with new non-momotonic stepsize is prosed
to solve the bilevel pseudomonotone and non-Lipschitz
continuous variationa inequality problems in Hilbert
spaces. Two new iteration steps are proposed in the
iterative schemes that are significant they make work
without the prior knowledge of the Lipschitz constant of
the mapping. The strong convergence theorem of the
proposed algorithm is obtained under non-Lipschitz
continuous. Some numerical tests are given to
demonstrate the advantages and efficiency of the
schemes over previously know ones.
> SuA09-3 13:30-13:45
S05A note on “New higher-order weak lower inner
epiderivatives and application to Karush-Kuhn-Tucker
necessary  optimality conditions in  set-valued
optimization”[Japan Journal of Industrial and Applied
Mathematics. 37,851-866(2020)]

PR HPRAZ IR
In this note, we establish a property of higher-order
weak lower inner Studniarski epiderivative. By virtue of
the property, we demonstrate that Proposition 2 in Peng
of Industrial and Applied

et al.(Japan Journal
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Mathematics 37:851-866, 2020) is incorrect and
provide a modification of the proposition. An example
is given to illustrate the modified result. Some remarks
on the existing results in this note are given from our

results.
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613A new adaptive nonmonotone Newton algorithm
AT HURHER
ER= HURHER

In this paper, a new adaptive nonmonotone line search
technique is proposed. Based on the new nonmonotone
line search rule, an adaptive nonmonotone Newton
algorithm is developed. Under suitable assumptions,
the global convergence of the new algorithm is proved.
The Numerical results show the feasibility* and
effectiveness of the new algorithm.
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3Distributed  optimization with  hybrid linear
constraints for multi-agent networks
T R R
KPR 1L AR R
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This article investigates the distributed constrained
optimization with hybrid linear constraints for multi-
agent networks, in which all the agents collaboratively
minimize the global objective function with a sum of
convex local objective functions, while the constraints
are more general with’localdand global restrictions on
the agents. Based on,matrix and graph theories, a
discrete-time _algorithm under distributed manner is
designed tol deal with the |organized problems. In
addition, the ‘optimality of the presented algorithm is
obtained under certain inifial restriction for the agents.
By virtue of a novel Liyapunov function and the optimal
conditions, rigorous analysis shows the convergence of
the multi-agentfietworks with undirected and connected
graphs. Finally, two simulation examples are presented
to validate the theoretical consequence.
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834Exploring routine dynamics from the ‘bottom-up’: A
mixed-method approach by combining agent-based

modeling and laboratory experimental research

e A L 2R TR 2 e
Routines capture the typical ways in which

organizations accomplish their tasks. It has been
widespread consensus that routines are certain practices
with internal structure, processes and dynamics that
contribute to both stability and change in organizations!
During the past decades, some scholars resorted™to
agent-based modeling (ABM), whilst others employed
laboratory experiments, to explore routine dynamics
from the ‘bottom-up’. In this paper, based on a“brief
overview of the literature, we describeythe potential and
benefits to combine ABM with*laberatory experiments
in routines dynamics research. We thenspresent a
theoretical framework foridoing'this, and shortly discuss
both challenges and/limitations of the work. Even the
fact that either ABM or laboratory experimental
research have maturedin various disciplines and that
merging the two methods can'effer a lot for both sets of
researchers, publications on integrating them together
are still rare in organization studies, let alone the field
We admit
discussions in the paper are just theoretically and rooted

of organizational routines. that our
in a summary of literature, and that the framework needs
to be validated and further developed when considering
specific research questions regarding organizational
routines in the future work. Nevertheless, we contribute
to the current literature by bringing forward some
theoretical and methodological foundations for an

innovative mixed-method approach which would throw
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light on enriching people’s understanding of the
underlying dynamics of organizational routines.
» SuAl0-3 13:30-13:45
82Effect of decay behavior of information on disease
dissemination in multiplex network
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The diseases dissemination will bring serious problems
in the economy and livelihood issues. It is necessary to
study the law of disease dissemination from multiple
dimensions. Information quality about disease
prevention has a great impact on the dissemination of
disease, that is becaust only, the real information can
inhibit the dissemination of disease. In fact, the
dissemination ofiinformation will involve the decay of
the amount [of real| informationfand the information
quality becomes poor gradually, which will affect the
individual's attitude and4behavior towards disease. In
orderto study'the influence of the decay behavior of
mformation on disease dissemination, in the paper, an
interaction model between information and disease
dissemination is established to describe the effect of the
decay behavior of information on the coupled dynamics
of process in multiplex network. According to the mean-
field theory,

dissemination is derived. Finally, through theoretical

the threshold condition of disease

analysis and numerical simulation, some results can be
obtained. The results show that decay behavior can
change the final size of disease dissemination. The
larger the decay constant, the smaller final size of
disease dissemination.
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323Construction and robustncS8¥ef directed-weighted

financial stock netwarks via meso-scales

DINCEY BURHOR
TR = BURHOR
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A BURHOR

In order to investigate the evolution of stock market in
any period of time, in this paper, combined with sliding
window method, Granger causality test and
cointegration test, a novel algorithm of constructing
directed-weighted financial stock networks via meso-
scale. We use the proposed algorithm on the financial
stock data of the Shanghai Stock Exchange from
January 1st, 2016 to December 31st, 2020 divided at the
meso-scale level to construct some directed-weighted

financial stock networks with fixed meso-scale and
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different meso-scale. Analyzing the topology and
robustness of these constructed networks indicates that
the robustness of financial stock networks with fixed
meso-scale (assuming one year) is generally poor. By
comparison, in 2018, the financial stocks were closely
in contact with each other while the stock market was
relatively stable. We also noted that the financial stock
networks with different meso-scale show a high level of
robustness when being attacked according to
descending arrangement of in-degree or out-degree.
They are however less robust against attacks according
to descending arrangement of degree. Besides, the
networks perform best’for a meso-scale of 190. Hence,
long-term investors are advised to consider a 190-day
holding.

> SuAlOR7 14:30-14:45
340 BT A2 VR SEI0 61 R F AT ER B AL
w7

HIgE TR
SR Y TR
B &9 TR

VT ARgnAE VR BLEEN ) S 6, HAESE 100
LI T R MDA ZE R N () B AU S 08, IRFTE R
(F I ERBERIN. . BRI TP AT — 4 SE36 N SR 20
HAEFRE(NPC)Z Y, LR E 5 MR
LB i2 3 NPC %2 5 & W E41T MR ZhAT N
GRS GEIL AT A FEhER . TR B
PR ERIE, KB 1 DRRIEEE AR
(0%-25%) 5 ] $2 4L 2 05 B B A B B0 {5 B, 3
BB BT S 55 IR TE 53.15%; 2.5¢
06 v A7 1 R B 5 A T Bk R B A 2 N\ T 19 A R 2
B, EARIAE T (T E NPC 245 M i NPC iE3))
PRI T T 2L 2 5 38 AN VERT R AH 22 80.6's5 3.
&R NPC Wi sh B (s B g, 4%
FERIIZ ) NPC [ EEA 0%38 T2 50%, ZEfFflizs)
Z 53 i E 10 1 60%.

> SuAl0-38 14:45-15: 00
122 JUA ) LEE 5 S A e LA A
#HEAE LSS
R4k 72 LSS

DAH DU Fpoiss WLLZE 2 B H %, JBL0LH R
2 MRIRS) R, Al A VG Py DAL 2 5 8%
e QB ZE T, 0B o] Re 3 BfE Qe R =T 1 1Y
SRR L IH] . R B[] /3 %1 SIR(Time Series



ENETERFNFAR
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Traffic management framework with dedicated
connected automated vehicle lane considered in a mixed
traffic environment

Bl S PN

Connected and automated vehicles (CAVs) are regarded

N VA=
=177

as one of the effective ways to enhance traffic efficiency
and driving comfort, Howevetr, the realization of 100%
CAVs will take a long fime. In this paper, a traffic
managementframework is proposed to plan and control
the ‘trajectories) of WCAVs at
mitersections with dedicated CAV lane in a mixed traffic

isolated signalized
environment,"which consists of human-driven vehicles
(HVs), cennected and automated buses (CVBs) and
CAVs£In the framework, both the lane-changing
behavior of vehicles and the stochasticity of HVs are
considered. The whole framework consists of a
planning module, a running module and a switching
module. In the planning module, the discrete time-based
models for only longitudinal trajectory planning and
trajectory planning with lane-changing are formulated
to optimize the trajectories of CAVs and CVBs in
different situations. Furthermore, a local priority
algorithm is designed to reduce the computational
complexity. In the running module, CAVs and CVBs
follow the planned trajectories, while HVs follow the
car-following model considering stochasticity. In the
switching module, CAVs will switch to HVs once the
safety conditions are violated. A rolling horizon control
scheme is applied to cope with the dynamic changes of
traffic. At different traffic demand levels, numerical
experiments are conducted to validate the advantages of
the proposed framework. Compared with no trajectory
planning for CAVs, the average vehicle travel time is
significantly reduced, and the driving comfort and
intersection throughput are significantly improved,
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especially in high CAV penetration and at the high
demand level. In addition, setting the dedicated CAV
lane in high CAV penetration is more helpful to improve
the overall traffic performance.

> SuAll-4 13:45-14:00
3Pre-trip Reservation Enabled Route Guidance and
Signal Control Cooperative Method for Improving

Network Throughput
B g TR
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With the ever-increasing traffic demand, efficient urban
traffic operation is facing more and more pressure and
challenges. Route guidance and signal control is an
effective method to enhance the existing urban traffic
capacity and realize the sustainable development of
traffic this paper,
optimization method of route guidance and intersection

systems. In a collaborative
signal controlling is proposed under the background of
a pre-trip reservation. Vehicles were divided into
reserved and non-reserved vehicles, which corresponds
to pre-trip reservation and random travel, respectively.
Firstly, route guidance models considering bothréad
network efficiency and vehicle travel time are proposed
for different types of vehicles. Then, based‘on the
impact of different travel modes 4On traffic “flow
distribution, a collaborative optimization formroute
guidance and intersection sigmal control was realized
through the proposed dynamic signal optimization
method. The experimental results showed that road
network capacity was improved by 16% under the
condition of high traffic flow by using the proposed
optimization method. The proposed method can also
alleviate the congestion of*Some sections without
causing the transfer of congestion. The effectiveness of
the proposed method was verified by simulation
experiments, which can provide a theoretical reference
for traffic control and management in the context of pre-
trip reservation.

> SuAll-5 14:00-14:15
223Managing merging from a CAV lane to a human-
driven vehicle lane considering the uncertainty of

human driving
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This paper proposes a control strategy for a freeway
merging bottleneck consisting of a Connected and
Automated Vehicle (CAV) exclusive lane and a human-
driven vehicle (HDV) lane, aiming to achieve fuel
economy and increase traffic efficiency. The trajectories
of CAVs are optimized to enable them to smoothly
merge into the gaps on the HDV lane. We utilize a
stochastic car-following model to incorporate the
uncertainty of HDVs and adopt the concept of «-
percentile trajectory proposed in our earlier work
(Xiong and Jiang, 2021) to estimate the trajectories of
HDVs. Based on these, an optimization model is
constructed to optimize the merging sequence and the
merging trajectories of, CAVS simultaneously. We use
dynamic programming to solve the optimization model.
Dividing RECTangles algorithin and Hamiltonian
analysis are imbedded in itito obtain the energy efficient
merging trajectory of each CAV. Simulation results
show that the proposéd control strategy is capable of
reéducing) average fuel consumption and travel time
under a widefafige of inflow rates. The benefits depend
on the inflow rate and the trajectory percentile a. When
the|l total inflow rate is low, the impact of a is
insignificant. If the total inflow rate increases to a high
level, the impact of a becomes remarkable and the
maximum benefits would be achieved at an
intermediate range ofa. Moreover, the computation
efficiency of the proposed system is fast enough and can
be implemented in real-time in the near future.
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22%Inference of ride-splitting patterns and evaluation of

CO2 reduction capacity
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In the context of carbon neutrality and carbon peaking,
the transportation sector has become a major and
fastest-growing contributor to greenhouse gas
emissions, promoting low-carbon travel patterns is
critical to mitigate this problem. With the proliferation
of ‘mobility-on-demand’ platforms, a technology-
enabled new form of ride-hailing has emerged. Ride-
splitting is a special kind of ride-hailing that can reduce
carbon emission allowing passengers with similar
routes to share trips. The forms of ride-splitting are
complex, and although its simple patterns have<been
studied, there still lacks systematic and |detailed
exploration. This study aims to explore multiple
patterns of ride-splitting systematically’and compareithe
carbon reduction capacity of each pattern. First, this
study derives the theoretical#types of ride-splitting
patterns and proposes the methods to identify différent
patterns, and then verifies, them using empirical data
from Beijing and Xiamen. The shared/ mileage of
passengers in various patterns, is“calculated and
combined with the COPERT model, the CO2 emission
reduction of each pattern can"be obtained. The results
show that there are 20 ride-splitting patterns in
empirical data, and they generally appear in the morning
and evening peaks. The shared mileage under ride-
splitting all follows the lognormal distribution, and it is
on average 1.30 km less than the shortest route in the
non-ride-splitting situation. By comparing the carbon
reduction capacity of each pattern, we find that it is not
the more trips involved in the ride-splitting that are
better, but the capacity of the pattern with a maximum
of three passengers in the vehicle simultaneously is the

most outstanding. Moreover, the mean emission of CO,
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NOx, HC, and FC of ride-splitting trips is much lower
than that of single trips. Our study provides convincing
evidence for understanding the advantage of ride-

splitting in reducing emissions, to support the
promotion of low-carbon travel patterns.
» SuAll-38 14:45-15:00

6Identifying intracity freight trip ends from heavy truck

GPS trajectories
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Intracity heavy truck freight'trips are basic data in city
freight system planning and| management. In the big
data era, massivesheavy truck GPShtrajectories can be
acquired cost effectively in real time. Identifying freight
trip ends (origins and detinations) from heavy truck
GPS trajectories is an outstanding problem. Although
previous studies proposed a variety of trip end
identification methods from different perspectives,
these studies®subjectively defined key threshold
parameters and ignored the complex intracity heavy
truck tfavel characteristics. Here, we propose a data
driven trip end identification method in which the speed
threshold for identifying truck stops and the multilevel
time thresholds for distinguishing temporary stops and
freight trip ends are objectively defined. Moreover, an
appropriate time threshold level is dynamically selected
by considering the intracity activity patterns of heavy
trucks. Furthermore, we use urban road networks and
Point-of-Interest (POI) data to eliminate long-stay
temporary stops to improve method accuracy. The
validation results show that the accuracy of the method
we propose is 88.79%. Our method incorporates the
impact of the city freight context on truck trajectory
characteristics, and its results can reflect the spatial
distribution and chain patterns of intracity heavy truck
freight trips, which have a wide range of practical
applications.
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1Group Consensus of Heterogeneous Multi-Agent
Systems Based on Cooperative-Competitive Networks
with Packet Loss and Second-Order Agent Speed is
Unknown
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The group _eonsensus prablemp, of discrete-time
heterogeneotls multi-agent || systems (MASs) s

investigated, where the speed of second-order agents in
the systemiisiunknown andthe system suffers from time
delays and packet loss. Using the knowledge of graph
theory‘and matrix analysis, and taking into account the
cooperative-competitive relationship between agents
under fixed and switched topological structures, a novel
groupconsensus control protocol is designed using a
frequency domain approach. Some sufficient conditions
for group consensus are obtained, and the maximum
upper bound on the allowed delay of the system is
calculated. Finally, a series of simulation experiments
are presented to verify the performance of the proposed
control protocol.

> SuAl2-4 13:45-14:00
224Modeling multi-line bus bunching considering

capacity constraint and transfer passengers’ routing

behavior
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The vast majority of studies on bus bunching have
problems in modeling interaction among different bus
lines since they depend on strict assumptions and
oversimplified configurations. This paper is motivated
to advance existing studies by taking into account
capacity constraints and transfer passengers’ routing
behavior in multi-line configurations. First, we develop
a capacitated bus motion model, within which the bus
motions are determined by travel demand composed by
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all passenger groups as well as transfer passengers.
Then, a novel transfer-based transit assignment is
proposed to obtain transfer passengers' routing choices
and formulated as a Variational Inequality (VI) problem
with the concept of approach-proportion. Numerical
experiments contain an artificial example and a real-
world case in Beijing. Artificial experiments are
designed to show the mechanism by which the
propagation of bus bunching was affected by capacity
constraint, transfer passengers as well as their routing
behavior. The real-world case assessed bus bunching
effects and interactions among different lines under
different setups.
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A multi-task ride-sourcing gap prediction method
based on deep learning convolution
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Ride-sourcing system/is atypical part of the whole
complex transportation, system with rapid growth in
recent years. As%one of the most basic components of
vehicle deplgyment,the supply and demand forecast has
important theoretical and practical significance for
improving the operational efficiency and service level
of the ride-souteing platform. The demand and supply
have interdependence and spatiotemporal correlation,
which makes™it complex to study the generation
mechanism of supply-demand gap. In view of the
studies the
outstanding orders to indicate the supply-demand gap,

limitations of previous only using
this paper first proposed a gap index considering both
demand and supply. Then, a multi-task deep learning
method named Fusion Convolutional Long Short-Term
Memory (ConvLSTM) and 3D Convolution Network
(MFLC-Net) is proposed for passenger demand and idle
vehicle supply prediction of ride-sourcing platform. 3D
convolutional layers and ConvLSTM layers are fused to
better capture the spatial correlation and temporal
continuity of explanatory variables. Other related
features (weather conditions, driving speed, POI, etc.)
are also feed into the network by module fusion to
improve the prediction accuracy. The models are
validated on real-world data in Xiamen. The results
show that the two MFLC-Nets
benchmark algorithms. For supply prediction, the
MFLC-Net with full-variables outperforms the best
benchmark 3D CNN by 25.5% in RMSE, and for
demand prediction, it outperforms the best benchmark
ConvLSTM by 10.01% in RMSE. Finally, according to

the forecast results of the proposed model, the gap index

outperform the
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is also forecast by completing from the two aspects of
supply and demand. Therefore, it is possible to grasp the
spatial-temporal non-uniformity of supply-demand gap,
analyze the distribution of gaps, and understand the
internal mechanism for the formation. The impact of
supply and demand on the whole ride-sourcing system
is reflected.
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#10Joint optimisation of regular and dgfhand-respongive

transit services
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This study aims to jointlyneptimise regulariand demand
responsive transit (DRT) services, which can offer
opportunities for leveraging on “their respective
advantages. An optimisation model with the objective
of minimising the total travel'fime of passengers and the
total fleet size is proposed. The terminal bus stops of
regular bus lines, the service area of the DRT, and the
fleet size of both regular and DRT are optimised
simultaneously. A rule-based optimisation preparation
step is added to the proposed model to obtain a
the

computational load. The model is solved using a tailored

reasonable design scheme and to reduce

boundary-start-based two-step heuristic algorithm. The
performance of the mixed network is affected by the

preference of the decision maker and the operation
mode adopted for the DRT service. A reduction in the
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operational level of the DRT results in a considerable
increase in the travel time of DRT passengers.
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consideration of self-stabilizing control under V2X

novel™ mixed car-following model

envirodment.
wALAL J PG R
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J T4k JPEITTER A
She| J PG OR

Vehicle-to-vehicle (for short, V2V) communication
technology is regarded as a promising technology to
improve traffic efficiency and safety. In this paper, the
characteristics of mixed traffic flow containing human-
driving and autonomous cars are investigated. A novel
mixed car-following model is proposed to simulate
traffic self-
stabilizing effect of autonomous car under V2V

heterogeneous flow by considering
environment. The stability condition of this model is
obtained by applying the linear stability theory. The
phase diagram comparison and analysis show that the
mixed traffic flow can be stabilized with the increase of
the percentage of the autonomous car. That is to say,
autonomous car’s self-stabilizing control effect can
effectively enhance the stabilization of mixed traffic
system. It is also found that autonomous car’s the time
gap between the current velocity and the historical
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velocity has an important impact on the stability
the

congestion and the corresponding energy consumption

criterion. Furthermore, evolution of traffic
are discussed. The numerical simulation is carried out to
validate the theoretical analysis results, and indicates
that the autonomous car’s self-stabilizing control effect
play an important role in suppressing the traffic jam,
reducing energy consumption, and improving the
stability of the mixed traffic flow.

» SuB01-3 15:45-16:00
427TA New Three-lane Lattice Hydrodynamic Model
Considering the Mean Expected Velocity Field Effect in
ITS Environment
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The modeling of traffic flow has become one of the most
exciting topics and has attracted considerable attention
in the field of system science and traffic engineering. In
reality, most of the highways consists of multi-lanes (i.e/,
two or more than two lanes). However, almost all
previous studies in terms of developing lattice
hydrodynamic models are limited to one or two-lane
system only. In order to improve the applicability ofithe
lattice hydrodynamic model for real scenarie, an
extended three-lane lattice hydrodynamic model is
presented to simulate realistic traffic by considering the
mean expected velocityn, ficld™effect  ITS (ie.,
intelligent transportation system) envirgnment. The
stability condition of'this model istobtained by using the
linear stability analysis:The phase diagram comparison
and analysis show that the mean expected velocity field
plays an important role in improving the stabilization of
traffic system. Furthermore, it is demonstrated that the
considering the lane changing in three-lane traffic
system is more effective than single-lane or two-lane
traffic system to alleviate traffic congestion. Nonlinear
analysis is performed to derive the mKdV equation by
applying the reductive perturbation method and the
evolution properties of traffic density waves are
explored. Numerical simulation is carried out to validate
the theoretical results, and indicates that traffic jam can
be suppressed effectively via taking into account the
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mean expected velocity field effect in ITS environment.
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332 earning-based restoratiof™Sequence ordering for
multi-site traffic signal failure
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Traffic signal failures could result in significant local
and system-level performance degradation. Sequencing
the restoration of failed signals with limited resources is
a challenging problem-capturing dynamic changing
transportation system performance following a feasible
solution requires tedious computation, and the short
time frame for restoring failed signals makes these
decisions time-sensitive and should be determined in a

timely manner. Feasible Signal Restoration Sequence
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Ordering (SRSO) problem, as a critical building block
to optimize the restoration sequence, has not been well-
studied in the existing literature, nor have solutions to
address the computational burden issue. In this work, a
machine learning model based on Structural Recurrent
Neural Network (SRNN) is proposed to predict system
performance, i.e., aggregated accumulated total delay,
following a given restoration sequence, to address the
of the
performance evaluation. Spatio-temporal (ST) graph

computational burden simulation-based
representation is leveraged in this methodology to take

the topological information, i.e., how adjacent
movements interact with each other, into consideration.
Although microscopi¢,simulation is used to obtain the
which still

consuming for a group of signdl failure scenarios, a

ground truthpecformance, is time-
trained machine learning, model can surrogate the
tedigus computation /in the decision-making process in
a timely manner, The{challenges to build this machine
learning'model effectively and efficiently are two-folds.
First, a transportation system is a typical dynamic
system whose behavior is constrained by the topology
of thearetwork. Therefore, both spatial and temporal
interactions between road sections should be captured
to predict system performance effectively. Second, in
the context of signal failure, system performance is
exposed to a disrupted control strategy, which makes it
even more challenging to predict system performance
effectively. The original SRNN model could address the
first challenge, and the movement feature representation
and its integration to the SRNN model proposed in this
work could address the second. A case study was
the
effectiveness of the proposed methodology. It is

conducted to demonstrate operability and
demonstrated that the signal restoration sequence could
impact system performance during and after the
restoration process significantly. Then, both Aggregated
Accumulated Total Delay (AATD) prediction accuracy
and the performance of restoration sequence ordering is
evaluated for the case study network. Outcomes of the
case study show that the learning-based model can help
identify sequences ranked in top 8% of optional
sequences referring to ground truth information.

Furthermore, in terms of the fine-tune of the learning
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rate, the Cosine-Annealing-LR strategy leads to both
lower loss value, better ordering performance, and
shorter delay experienced in the restoration process,
compared to the Step-LR strategy.
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S90Rtt-Wu Characteristic Set Method for Laurent Partial
Differential Polynomial Systems

X E HPRATE K
In this paper, a Ritt-Wu characteristic set method for
Laurent partial differential polynomial systems is
presented. The concept of Laurent regular differential
chain is defined and its basic properties are proved. The
authors give a partial method to decide whether a
Laurent differential chain A is Laurent regular. The
decision for whether A is Laurent regular is reduced to
the decision of whether a univariate differential chain
A1 is Laurent regular. For a univariate differentials¢hain
Al, the authors first give a criterion for whether Al is
Laurent regular in terms of its generic zeros and then
give partial results on deciding whether A1 is Laurent

regular.
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283 Mask Wearing Detection Based on Deep Learning

under complex illumination conditions

P iR
AR B SR EEAR KA TR
T LS
G 3 iR
NN iR
Shuzhi Ge B 1B E YA N

COVID-19 has sickened hundreds of millions of people
and severely affected the global economy. Wearing a
mask can minimize the spread of COVID-19, and mask
inspection is also an/important means of epidemic
management in crowded places. However, the mask
wearing detectiomytask is often disturbed by complex
illumination/ To solve this problem, this paper proposes
an improved mask checking algorithm (YOLOMWD)
based on ¥XOLOV4 uader complex illumination.
YOLOMWD * first the dual
mechanism model in the backbone feature extraction

introduce attention
network, and“then adde a cross-stage local network in
the featute pyramid part. In order to increase the number
of samiples under complex illumination, this paper
proposes an image screening algorithm to select
that
experimental results show that the mean average
precision of YOLOMWD can reach 92.1% under
complex and changeable illumination conditions, which
is higher than 80.9% of YOLOv4, and higher than 74.4%
of the two-stage detection algorithm Faster R-CNN.
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103 Controllability Analysis of InSCC Topology
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This paper studies the controllability of a class of multi-
agent systems. The concept of InSCC structure, is
proposed for the first time, and the topology.composed
of InSCC structure, InSCC andsfoad map is analyzed by
using tools such as PBH | criterion. To ensure’ the
controllability of the system,®we provides a leader
selection method. Ingpired by this, based on the InSCC
structure, the communication edge is' added between
different InSCC structures and the road map. It is
proved that adding the commumication edge in a certain
way does not change the controllability of the multi-
agent system. At the same time, according to these
InSCC
subspace of more general network topology is estimated,

structural characteristics, the controllable
and the lower bound of the dimension of controllable
subspace is obtained. According to the characteristics of
InSCC structure, this paper provides a construction
method of controllable topology, and gives necessary
and sufficient conditions for the controllability of multi-
agent system with InSCC structure under switching
topology according to the characteristics of InSCC
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structure and the choice of leaders. Finally, several
numerical examples are given to verify the relevant
conclusions.
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Intelligent Online Tuning Control Method Based on
an improved Wavelet Neural Network and NARX

Prediction
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Most industrial processes exhibit inherent nonlinear
characteristics. Hence, classical control strategies which
use linearized models” are“not effective in achieving
optimal control. Therefore, artificial intelligent based
improved classi€al,control is/ highly, valued in control
fields. In this paper, Firstly, anfimproved BP neural
network based PID method and an improved wavelet
neural network based PID method are proposed to
control a nonlinear double tank liquid level system.
Secondly;, NARX prediction- based WNN PID method
is proposed.“The NARX neural network is designed as
a time series predictor to predict the output of the
controlfsystem, then control parameters are adjusted
according to the predicted output. Thirdly, comparative
simulations of all the above methods are implemented
to verify the improved effects.
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Robot navigation research is the basic research of robots.
Current researchers use deep reinforcement learning for
robot navigation that can learn navigation strategies
from raw sensory input without relying on maps.
However, it is difficult for deep reinforcement learning
to learn effective policies in sparse reward environments,
and indoor navigation environments are reward sparse
environments. To address this issue, we design the
potential-based external reward function to enable the
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robot to learn an efficient navigation strategy.
Meanwhile, curiosity is used as an internal reward to
encourage the robot to explore better navigation
strategies. To test our designed method, we design two
real simulation environments using ROS and Gazebo,
and select PPO as the basic deep reinforcement learning
algorithm. Experiments show that our method can help
PPO learn the navigation strategy with the average
navigation success rate of 58.87% in the static
simulation environment and the navigation strategy
with the average navigation success rate of 35.94% in
the dynamic simulation environment. Meanwhile, the
basic reinforcement learning PPO algorithm can not

learn the effective navigation strategy in both
environments.
» SuB02-9 17:15-17:30

802Brain-inspired Highly Energy-Efficient Stochastic
Computing System Based on Memristors
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In the era of big data, the amount of data is explosively,
growing every day especially the non-structured“data
such as pattern, voice and video. However, due to the
von Neumann bottleneck, the traditional computing
paradigm is hard to handle the task oflarge amount,of
non-structured data. In recent yeats, brainsinspired
computing system has developed rapidly and ‘has
fields' of
recognition and information processing. In this work,

demonstrated great advantages in_the
the highly fault-tolerant and energy-efficient memristor-
based brain-inspired'stochastic computing system will
be introduced to realize image processing tasks.
Different from the traditiénal binary computing,
stochastic computing operates on stochastic bit-steams,
which emulates the neural spikes processed by the brain
in the form of long sequences of noisy voltage spikes,
with the key features of using low-cost and low-power
logic elements to implement complex numerical
operations. To address the issue of the huge hardware
by
traditional CMOS-based random number generator, we

and energy consumption overhead brought
employ the intrinsic physics of the emerging memristor
device as the true random number source, which has the
advantages of simple structure, low cost and low power
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consumption. Specifically, new models and computing
algorithms are developed for the device-circuit co-
design of the whole system. The established stochastic
computing system demonstrates excellent performances
in image edge detection and image compression tasks.
Moreover, we combine the computing and storage
together using the memristor-based nonvolatile logic to
further improve the energy efficiency of the system,
which demonstrates the superiority in terms of seamless
conversion, excellent parallelism and reconfiguration.
This work can provide crucial architecture and design
methods for brain-inspired computing chips that break
through the energy/efficiency bottleneck of von
Neumann architecture:
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631A Two-Stage Network for Age Estimation by Fine-
Grained Learning and Label Attention
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Image based human age estimation has been an
important task in the field of face attribute recognition.
Concerning the greatest dilemma of age estimation is
the similar appearance of adjacent age labels, this paper
presents a two-stage age estimation model based on the
idea of coarse-to-fine decision strategy and fine-grained
feature learning mechanism. Firstly, a global deep
network is employed to perform a global age estimation,
then an adaptive age range is obtained for each image
by local adjusted the global age estimation result. The
first stage gives the global age trend of the input image.
Secondly, in the second stage, a local regression in
generated coarse age range is performed based on a sub-
network combining label attention mechanism and
hierarchical fine-grained feature pooling. The proposed
label attention provides guidance of age-sensitive
regions for fine-grained age distinguishing in the second
stage. The formulation of the proposed two-stage
framework 1is intuitive and end-to-end trainable, and
experiments on two popular age estimation benchmarks
achieve the state-of-the-art results.

» SuBO03 -3 15:45416:00
634Compact facial age estimation by , multifmodal

distribution learning
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Facial age estimation is promising for a wide range of
applications in securitymaccess control;) biometrics,
recommender  systems, and  human-computer
interaction. Current age estimation methods based on
classification and regression usually ignore the ordinal
information and inter-class®correlation embedded
between age labels. The estimation methods based on
label distribution learning focus on the ambiguity of age
labels, but suffer from the problem of inconsistent
training and testing objectives. In this paper, we
combined the ideas of label distribution learning and
multi-task learning and propose a new age label coding
method called MPD (Multi-Peak Distribution), which
incorporates multiple peak-shaped age distributions and
enriches the stage and ambiguity representation of age
labels. The prediction results are then shared with the

regression task learning, which improves the accuracy
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of age prediction by avoiding the direct-to-regression
error propagation of distributions in cascade learning. In
addition, we construct a lightweight neural network
model with parameters and size only 1/786 and 1/700 of
VGGNet.Our experimental on two age
estimation datasets, MORPH II and MegaAge, show
that the model can obtain state-of-art estimation

results

accuracy.
» SuB03 4 16:00-16:15
828Fractional modeling and parameter identi cation of

lithium-ion battery
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To simulate and*@ontrol the lithiumsion battery system
more effectively, it is necessaryto establish a specific
physical model of lithiumsion ‘battery. The partnership
for anew generation of vehicle (PNGV) model is a kind
of equivalent circuit models which has low-complexity.
Firstly, this paperintroduces the PNGV model, and then
derives the“*fractional PNGV model improved by
fractional-order impedance elements. Furthermore, a
randomi mutation ant colony optimization (RMACO)
adapted to the fractional parameter identification is
proposed, which uses the collected voltage and current
data to perform parameter identification of the
PNGV model.
algorithm is compared with the particle swarm

fractional Finally, the proposed
optimization (PSO) algorithm, the absolute error and the
average relative error of the RMACO are all less than
the PSO. The results show that the RMACO has better
parameter estimation effectiveness.
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Solving the inverse [problem of noise-driven dynamic
networks[J]. Physical Review E, 91(1), 012814, 2015.
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054Preventing False Data Injection Attacks in LFC
System via the AEG Model and KF Algorithm
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The load frequency control (LFC) system, as an
important component to maintain the frequency stability
of the smartygrid, is/vuluerable to invisible false data
injection attacks\(FDIAs). These FDIAs can bypass the
bad data, detection (BDD) system and do enormous
damage to “SG" operations. This paper proposes a
detection) and defense model against unobservable
FDIAsdn LFC system based on the combination of the
attack-detection evolutionary game (AEG) model and
Kalman filtering (KF) algorithm. Two detection
algorithms of AEG model including support vector
machines (SVM) and K-Nearest neighbor (KNN) are
trained by collecting the historical data of the frequency
deviation, the tie-line power deviation and the active
power load deviation in the system responding to two
different kinds of FDIAs. The optimal detection
algorithm is provided by analyzing the evolution of the
equilibrium point of the game. Furthermore, a defense
method based on the KF algorithm is proposed, in which
the optimal control signal is estimated and issued to the
LFC system in order to restore the system frequency
two-area
the
effectiveness of the proposed detection and defense

stability.  Simulation results on a

interconnected power system demonstrate

strategies.
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056G-quadruplex and Au-NPsdual signal
amplificationopticalmicrofiber interferometerbiosensor

FhTAR JPEIRYE KA

An ultrasensitive detection deoxyribonucleic acid
(DNA) optical microfiber interferometer biosensor is
proposed that uses G-quadruplex and gold nanoparticles
(Au-NPs) assistance for dual signal amplification. The
G-rich single-stranded DNA (DNA-r) was immobilized
on the surface of Au-NPs, it will self-fold to form the G-
quadrant when it captured the potassium ion (K+), and
the G-quadrant stacked to form the G-quadruplex. The
DNA detection was adopted "sandwich" strategy, a
probe DNA (DNA-p) was immobilized on the surface
the optical microfiber inter-ferometer, and then
hybridization with the target DNA (DNA-t) to realize
detection, after it, the DNA-t hybridization with the
DNA-r (binding with Au-NPs) to realize signal
amplification. The experimental results demonstrate
that assistance of Au-NPs and the G-quadruplex dual
signal amplification, the linear detection range from0.1
fM to 10 nM with a limit of detection (LOD) ofl0.13fM.
The proposed amplification strategy ,shows, high
sensitivity, stability, and reproducibility and can become
a promising platform for other bielogicalgsamples
detection.
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672 eader-following Consensus Control of Unknown
Nonlinear MASs under False Data Injection Attacks
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This paper studies distributed leader-following

consensus problem of unknown nonlinear multi-agent
systems (MASs) under false data injection attacks
(FDIASs), where the followers connected to the leader
may receive the injected false data from the leader.
Fuzzy logic systems (FLSs) are applied to approximate
the unknown nonlinear dynamic by estimating the
weight matrix. The observers are proposed to estimate
the follower’s state, the injected false data and the
weight matrix of the unknown nonlinear functions, then
the resilient consensus control protocol is designed to
offset the impact of the attacks and the existence of the
unknown nonlinear dynamic. Two algorithms are
presented for undirected and directed communication
topologies respectively to guarantee each follower
synchronizes to the leader within the bounded error.
Finally, the simulation results verify the feasibility of
the proposed consensus algorithms.

» SuB04-6 16 :30- 16 : 45
>%Resilient Penalty Function Method for Distribtted

Constrained Optimization under Byzantine Attack

VRV NBE K
PRI KRR
Distributed  optimization algorithms _havey, the

advantages of privacy protection‘and parallel computing.

However, the distributed nature of these «algorithms
makes the system vulnerable to"external“attacks. This
paper presents two/ penalty function based resilient
algorithms for constrained distributed optimization
under static and dynamicuattacks. The objective function
of the optimization problem i§*€xtended to non-smooth
ones and the convergence of the proposed algorithms in
this case are proved under some mild conditions.
Simulation experiments are performed and compared
with some existing resilient primal-dual optimization
algorithms using median-based mean estimator. For
static attack, the proposed algorithm has better
performance and faster convergence rate in the
simulation experiments. For dynamic attack, the
proposed algorithm has better performance and
robustness in the simulation experiments, which

illustrate that the proposed algorithms are more
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effective.
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30Distributed Multi-Agent Learning is More Effectively
than Single-Agent
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Interpretable distributed group intelligence techniques
have emerged as an essential topic in artificial
intelligence. The mathematical interpretability of
prediction outcomes is critical for improving the
reliability of machine learning, especially in random
scenes. Although some experimental results published
so far show that the prediction of group intelligence is
better than individual intelligences” establishing, a
the

distributed group intelligence”is™still a challenging

mathematical foundation for superiority, of
problem for enhancing the interpretability of learning
Through the

principle, we proved mathematically that/the learning

systems. Radermacher ) complexity
quality of group machine intelligence'is better than its
subset machine intelligence with a high probability,
significantly better than any“idividual among them if
the number of individuals in the group is large enough.
We proposed a multi-agent distributed learning method
for time series forecasting by incorporating multi-agent
cooperation in cognitive processes into machine
learning. In addition, since the way of cooperative
interaction between multi-agent affects the training
effect of the model, we provide a generalized interaction
approach and prove its convergence. We conduct
sufficient experiments on predicting time series for
classically chaotic systems, and the results indicate that
distributed group intelligence significantly improves the
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prediction accuracy of individual intelligence. The
experiments result shows that the prediction error
reduces substantially as the number of agents increases,
confirming the theoretical accuracy and the model’s
validity. This work provides new ideas for theoretically
exploring how group intelligence emerges.
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14 The construction of controllable graphs based on

equipotential node
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This paper conducts a preliminary investigation into the
relationship between the eigenvalue of Laplacian matrix
and the controllability of multi-agent system with multi-
signal input. Through plentiful studies of topologies, we
discuss the dimensions of the controllable subspace of
system with single-signal input and multi-signal input.
A class of controllable graphs obtained by analyzing the
graphs of five nodes in detail, and the forms of the
eigenvectors of their Laplacian matrices are given in
this paper. A leader selection method is provided that
makes multi-agent system is controllable. In addition,
we discover the relationship between the topological
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structure of new graphs and the eigenvector of
Laplacian matrix, which is the key step of arriving at
these conclusions.
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SIThe rapid detection of Cu+2 in food based on QDs
membrane
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As an essential trace element for human body, Cu2+
plays a key role in the normal metabolic balance of
human body. Excessive intake of Cu2+ will cause health
problems such as tissue and organ diseases, anemia,

apoptosis damage and central nervous system damage
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(such as Alzheimer's disease and Parkinson's disease. A
novel rapid technology of CdSe/ZnS QD composite
membrane used to detect Cu2+ was researched in this
paper. CdSe/ZnS QDs was
polyethersulfone (PES) polymer membrane to improve

used to modify

the antifouling performance. The method was
demonstrated portable, compatible, rapid response,
environment-friendly with low detection limit and high
sensitivity. The correlation coefficient of R2 was 0.9964,
and the detection sensitivity can reach 0.07 p Mol / L
when it was used to detection Cu?* in food.
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S46Fractional order gdme thodel of green and low-

carbon innovation (yevolution in manufacturing
enterprises andsit§ydiscretization
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This\ paper tries, to develop a fractional-order game
meodel “of green|jand low-carbon (GLC) innovation
evolution 1 manufacturing enterprises, using
fractional-order replication dynamic equations to
describé” the process of learning and modifying
strategies. We investigate the ESS of the game. The
results indicate that enterprises can develop into a stable
situation where all enterprises adopt GLC innovative
technologies if their income exceeds their investment.
Through numerical simulation, we find that when we
decrease the fractional order in the model, it will
increase the convergence rate to ESS, and will decrease
the stability of the system.
> SuB06-5
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stability of fuzzy Pareto-Nash

equilibrium for generalized multi-objective fuzzy

games
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A new class of generalized multi-objective fuzzy games
(abbr., GMFGs) is concerned in this paper. By
introducing interval support functions derived from
convex geometry, the existence theorem of fuzzy
Pareto-Nash equilibrium for GMFG is established. On
this basis, the abstract rationality function of GMFGs
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with fuzzy Pareto-Nash equilibrium is given by using
nonlinear scalarization function. Then, a series of results,
such as robustness and structural stability to e-
equilibrium, are obtained.
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ROk E RSl NS
Some dynamical behaviors of _fractional-Order

commutative quaternion=yaluéd  neural \net- works
(FCQVNNSs) are studied in this paper. First; because the
commutative quaternion does not satisfy Schwartz
triangle inequality, the FEQVNNs'are divided into four
(RVNNS5)

multiplication

real-valued neural networks through

quaternion ~ commutative rules.
Furthermore, several types of dynamical behaviors
Mittag-Leffler the
boundedness with bounded disturbances, complete
of

several

including  global stability,

synchro- nization and quasi-synchronization
FCQVNNSs
conditions for these dynamical behaviors are driven by
method,
differential

equation theory. At last, the effectiveness and feasibility

are studied. Simultaneously,

fractional-order Lyapunov direct some

inequality techniques and fractional

of the obtained theoretical results are verified by several
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numerical simulation examples.
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Provincial CO2 emission efficiency analysis in China
based on a game cross-efficiency approach with a
fixed-sum undesirable output

7K 2 I LRI RS
Measuring CO2 emission efficiency can help

policymakers become familiar with the true level of
CO2 emissions, and data envelopment analysis (DEA)
is frequently used by scholars to analyze and measure
CO2 emission efficiency. Considering that the sum of
CO2 emissions is sometimes constrained to specific
levels, some DEA-related/CO2 emission efficiency
studies treat CO2 as a fixed-sum undesirable output and
construct an equilibrium efficient\frontier (EEF) to
calculate the'efficiency. Howeyer previous studies have
paid less attention tojthe nenuniqueness of the EEF and
the game relationship between DEA decision making
units (DMUs), whichfcan lead to DMUs rejecting the
results because of the inconsistency in the evaluation
criteria. This‘paper proposes a peer-evaluation mode to
assess CO2 emission efficiency from a cross-efficiency
perspective. For this purpose, we propose a cross-EEF
evaluation approach and further develop a game cross-
EEF evaluation approach. The proposed models are
applied to evaluate the CO2 emission efficiency in 2019
of 30 provincial-level regions in China. We report the
empirical results and demonstrate the effectiveness and
practicality of our method compared to other methods.
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127Robustness of rank aggregation methods for

malicious disturbance
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Rank aggregation has widespread applications in social
choice, information retrieval, and bioinformatics. Given
the enormous social and economic implications of these
incentives for

applications, and the consequent

malicious users to disturb the aggregated ranking,
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evaluating the robustness of rank aggregation methods
for malicious disturbance is a key challenge. In this
article, we first propose an experimental data generation
method, which can generate the required rankings with
adjustable malicious disturbance. Then, we introduce
the relative Kendall tau distance as a new measure of
rank aggregation robustness. Extensive experiments
demonstrate that our method can effectively compare
the robustness of different rank aggregation methods.
Moreover, the experimental results show that the
robustness of rank aggregation methods for malicious
disturbance may be very different to that for random

€1Tor.
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3 Effects of supply reliability, risk aversion and wealth
on retailer's optimal order strategy
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This study examines the effects of supply reliability, risk
preferences, and wealth on retailers’ optimal order
strategy in the case of uncertain demand. A more
practical model of optimal ordering strategy,
considering supply reliability, demand uncertainty, risk
preferences and retailer wealth, is proposed, in which
two random variables—supply reliability factors and

demand—are introduced into the retailer's function of

213

expected utility. To avoid non-convergence at both ends,
the demand follows a triangular rather than normal
distribution. It is found that the optimal order quantity
will increase with the improvement of supply reliability
when the risk-averse degree is fixed. The results also
show that the optimal order quantity of risk-averse
retailers is smaller than that of risk-neutral retailers.
Furthermore, the risk-averse retailer’s optimal order
quantity decreases as the degree of risk aversion
increases, when supply reliability is fixed. Further
research shows that retailers with more wealth have a
more optimal order quantity than those with less wealth
when the conditions” of “tisk-aversion and supply
reliability remain unchanged. This study provides

valuable insights, for sustainable supply chain
management and marketing.
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A Robust Rating Aggregation Method based on User
Homolaterality for Collusive Disturbance
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As rating behavior is prone to be observed, compared,
and quantified than other forms of evaluation, many
online systems have built their online rating
mechanisms to allow users to rate objects and browse
historical ratings. To obtain the comprehensive
evaluation of a object, the most straightforward rating
aggregation method is to calculate the arithmeticmean,
the median, or the mode of all the ratings on the object.
Due to the existence of spammers, the reputation-based
method for individual disturbance(IDR) and “user
similarity-based for collusive disturbances(CDWS)have
been proposed in the last few years. However, these
method does not consider a more disguised,colldsive
disturbance between theéwpropéfties of individual and
collusive disturbance, which causes that the IDR
method is easily mastered byycollusive numerical
superiority and the CDUS method is easily confused by
reliable users and collusive gfoups. Consequently, we
propose a new aggregation method for collusive
disturbance based on user homolaterality(CDUH),
which is capable of resisting the numerical superiority
and distinguishing the confusion from the disguised
collusive disturbance. In this paper, the results of
examples and experimental analyzes also demonstrate
that the CDUH method is more robust than the IDR and
CDUS methods and dealing with the effect of disguised
collusive disturbance in the rating system.
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186§patioemporal Characteristics and Driving Factors
of Blagk Carbon in Augsburg, Germany: Combination
of Mobile Monitoring and Street View Images
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The study investigates the spatial pattern of black
carbon (BC) at a high spatial resolution in Augsburg,
Germany. Sixty two walks were performed to assess the
concentrations of equivalent black carbon (eBC),
ultraviolet particulate matter(UVPM), and equivalent
brown carbon (eBrC) in different seasons and at
different times of the day with a mobile platform (i.e.,
trolley). Along with BC measurements, images of street
microenvironments were recorded. Meteorological
parameters, including temperature, relative humidity,
BC
concentrations showed significant spatial heterogeneity

and wind speed, were monitored. The

and diurnal variations peaking in the morning and at
night. The highest BC concentrations were observed
near dense traffic. The correlations between BC and
street views (buildings, roads, cars, and vegetation)
highly significant. Moreover,

were weak but
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the BC
concentration. A model based on street view images and

meteorological factors also influenced
meteorological data was developed to examine the
driving factors of the spatial variability of BC
concentrations at a higher spatial resolution as different
microenvironments based on traffic density. The best
results were obtained for UVPM and eBC (71 and 70%
explained variability). eBrC (53%), to which other
sources besides road traffic can also make significant

contributions, is modeled less well.
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©2A Deep Network Prediction Model for Heavy Metal
Cadmium in the Rice Supply Chain
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Cadmium and its compounds are currently known as
Class I carcinogens, and excessive intake can cause

severe health damage to humans. Rice has a strong
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absorption effect on cadmium, and rice products with
excessive cadmium con- tent have caused several
significant public health contamination incidents. It is
essential to predict the development trend of cadmium
hazards in the rice supply chain so that countermeasures
can be formulated to reduce the hazards. This paper
proposes a deep prediction model for cadmium hazards
in the rice supply chain based on the regularization
method. Firstly, a long and short-term memory (LSTM)
network is used to build the depth prediction model by
using the regularization method, and the noise penalty
term is added to reduce the model fitting to the noise
and prevent the over-fitting caused by the noise. Finally,
the optimization of ‘the model hyperparameters was
carried out usingta,Bayesian Optimization approach to
develop the prediction petforimance. Then, Early
warning system for predietion of cadmium hazards in
the frice supply chain 4§ built based on the deep
prediction model proposed in this paper with SOA
architecture, including data resource, business logic,
and application” service layers. The proposed model
performswell on an actual data set of cadmium hazards
in the pice supply chain and fits the data well.

» “SuB08 -2 15:30-15:45
A Reversible Automatic Selection Normalization
(RASN) Deep Network for Predicting in the Smart
Agriculture System
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Due to the nonlinear modeling capabilities, deep
learning prediction networks have become widely used
for smart agriculture. Because the sensing data has noise
and complex nonlinearity, it is still an open topic to
improve its performance. This paper proposes a
Reversible Automatic Selection Normalization (RASN)
the

renormalization layer to evaluate and select the

network,  integrating normalization  and
normalization module of the prediction model. The
prediction accuracy has been improved effectively by
scaling and translating the input with learnable

parameters. The application results of the prediction
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show that the model has good prediction ability and
adaptability for the greenhouse in the Smart Agriculture
System.
» SuB08 -3 15:45-16:00
322S0lving Fredholm integral equation of the first kind
using Gaussian process regression

A= [E R
Fredholm integral equation of the first kind is a typical
ill-posed problem, and it is usually difficult to obtain a
stable numerical solution. In this paper, a new method
is proposed to solve Fredholm integral equation using
Gaussian process regression (GPR). The key to this
method is that the right-hand term of the original
integral equation is reconstructed by the GPR model to
obtain a new integral equation in a reproducing kernel
Hilbert spaces (RKHS). We present an analytical
approximate solution of the new equation and prove that
it converges to the exact minimal-norm solution of the
original equation under the L2-norm. Especially, for the
degenerate kernel equation, we obtain an explicit
formula of the exact minimal-norm solution. Finally, the
proposed method is verified to be very effective™in
accuracy by multiple examples.
» SuB08-4 16,: 00 516 :15
45 Research on traceability of grain apd oil qualityand

safety based on trusted blockchain andgmtmusted

identification
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The management and“traceability of grains and oils
quality and safety life cycle information is an important
guarantee for grains and oils quality and safety. At
present, there exists many security problems in grains
and oils quality, the reliable interconnection and
efficient interoperability of data between heterogeneous
of the

information flow characteristics of grains and oils

systems. Firstly, based on the analysis
quality and safety chain, the grain and oil quality and
safety chain architecture are constructed, and the key
information of typical links is classified. Then, based on
the trusted blockchain and trusted identity, the trusted

traceability model of grains and oils quality and safety
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is constructed, the block data structure, identity
resolution, coding rules and storage mode are defined
and reconstructed, and the concept and specific
architecture scheme of chain network connector are
innovatively put forward, It provides a solution for the
integration and application of blockchain traceability
system and industrial Internet identity resolution system
in grains and oils quality and safety traceability. Finally,
taking the typical grains and oils variety wheat as an
example, based on the Hyperledger Fabric open source
framework, the wheat quality and safety and trusted
traceability system is designed and developed, and the
system implementation verification and case analysis of
the model are carried,out. The results show that the
research modeland system realize)the interconnection
of grains and oils quality and saféty chain information,
ensure the safety of ¢ross ‘thain information interaction
and the traceability of thefwhole process, and provide a
solution and feasiblescheme for information enabled
food security.

» | SuB08-5 16:15-16:30
“IResear¢h on Optimization of Grain and Oil Quality
and Safety Blockchain Based on DEMATEL-ISM
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The entire grain and oil supply chain has the
characteristics of multiple types of risk factors, complex
cross-domain and

main links, supply networks,

difficulty in opening up the information chain.
Traditional supervision and traceability technologies
face some problems. The new generation of information
technology represented by the blockchain provides new
solutions and application models for food safety
assurance and traceability. However, the migration of
blockchain technology originating from digital currency
is applied to grain and oil quality safety assurance and
traceability scenarios. New systemic risks have been
introduced, and there are also some performance and
safety challenges. Based on the analysis of the risks and
information characteristics of the grain and oil quality
and safety blockchain, this article improves and
optimizes the general-purpose blockchain structure in
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the existing completely untrusted execution scenario. At
the network layer, a special blockchain network
structure suitable for grain and oil quality and safety in
non-completely trusted execution scenarios is proposed,
and a Kafka consensus optimization algorithm P-Kafka
based on PBFT improved Byzantine fault tolerance and
in line with the characteristics of grain and oil quality
and safety blockchain is proposed at the consensus layer.
The performance of P-Kafka is compared with the
traditional consensus algorithm from the perspectives of
correctness and decentralization, security, scalability,
consensus efficiency and consistency. Through analysis
and comparison, the network node partition and sub
chain partition proposed in this paper save the operation
cost of blockchain system and improve the privacy
security of nodes to a certain extent. The improved P-
Kafka consensus algorithm has Byzantine fault
the high
characteristics of Kafka partition optimization, making

tolerance and inherits throughput
it more suitable for grain and oil quality and security
application scenarios.
» SuB08-6

BParameter identification for the

16 : 30- L6445
fractional-order
chaotic, chaotic with noise and hyper-chaotic financial

systems via Fractional-order Chaoti¢” cuckoo seasch

algorithm
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Identifying the parameters of the chaos phenomefia in
the economic-financial4Systems™is a critical issue to
control and avoid the financial crises and/bogging the
market down. Therefore, in this paper, an efficient and
reliable optimization algorithm is developed to identify
the corresponding parameters®of that chaotic dynamical
behavior in the fractional-order chaotic, chaotic with
The

introduced algorithm is a cooperation among the

noise, and hyper-chaotic financial systems.
fractional calculus (FC) perspective and the basic
chaotic cuckoo search algorithm to enhance the
stochastic cuckoo's walk via considering the cuckoo's
earlier behaviors from memory. The developed
fractional-order chaotic cuckoo search (FO-CCS) is
validated with twenty-eight functions of CEC2017 with
different dimensions. Several measures and non-

parametric statistical tests are presented to demonstrate
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the superiorly of the introduced algorithm while
compared with the FO-CS and the state-of-theart
techniques. The results show that merging of FC
properties magnifies FO-CCS's efficiency, convergence
speed, and robustness against the complexly of the
considered CEC benchmarks suite and the non-linearly
of the fractional-order chaotic, chaotic with noise, and
hyper-chaotic financial systems.
» SuB08-7
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16:45-17:00
Adaptive Regulation of Block-Oriented Nonlinear
Systems Using Binary Sensors with Applications to
Automotive Engine Control

X SCIE SRESEREE
In this paper, adaptive regulation of block-oriented
nonlinear systems, i.e., Hammerstein and Wiener
systems, with binary-valued measurements of the
regulation errors is|conSidered. Compared with the
clasgical framework for stochastic adaptive control, the
new feature hereyis that only binary-valued observations
of\regulation errors are available to the controller. An
adaptive regulator based on stochastic approximation
algorithmyis proposed and it is proved that the regulator
is optimal in the sense that it minimizes the long-run
average of the squared regulation errors almost surely.
Numerical examples as well as real applications of the
proposed algorithms to automotive engine control are
given.
> SuBO08-8 17:00-17:15
“[nformation Traceability Model for the Grain and Oil
Food Supply Chain Based on Trusted Identification and
Trusted Blockchain
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Grain and oil food are the basic guarantee for people's
survival and social development. Therefore, the safety
management of grain and oil food is particularly
important. Due to the complex structure of the grain and
oils food supply chain, long turnover cycle and
numerous stakeholders, it is challenging to maintain the
security of the entire grain and oils food supply chain,
while the traditional traceability mechanism has low

reliability and transparency due to its centralized
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As
decentralization

of the characteristics of
blockchain

technology can not only solve the problem of

storage. a result

and  immutability,
information asymmetry between participants in the
supply chain, but also ensure the reliability and
transparency of traceable data. Based on blockchain
technology and credible identification technology, this
research constructs an information traceability model
for the entire supply chain of grain and oil food products,
on the basis of the model, three operating mechanisms,
namely the trusted identification mechanism, the data
the

traceability mechanism, are designed and constructed to

dual-mode storage mechanism, and trusted
ensure the integrity of the trusted traceability model, so
that the model can better fits all aspects of the grain and
oil food supply chain. This model solves the problems
of traditional centralized traceability mechanism, low
data security and transparency, and improves the
efficiency and accuracy of information traceability. The
establishment of a grain and oil food supervision model
is of great significance for ensuring the safety of grain
and oils food supply and improving supepviSion
efficiency.

» SuB08-9 17 315-17:30
$Dynamic supervision model of ri€e supply ‘¢hain

based on blockchain and smart contraet
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Rice supply chain has the charagteristics of long life
cycle, complex participation roles/of main links, many
harmful species, multi-dimensional and multi-source
heterogeneity of information and so on. The realization
of dynamic supervision of rice supply chain is
conducive to the guarantee and traceability of rice
quality and safety. Driven by blockchain smart contract,
this paper constructs a dynamic model suitable for the
information flow characteristics of rice supply chain,
and carries out contractual implementation and
prototype verification. Firstly, based on the analysis and
classification of rice supply chain supervision
information, a dynamic supervision model framework

of rice supply chain is constructed based on blockchain
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smart contract. Secondly, under the logical framework
of the regulatory model, six types of smart contracts,
including initialization smart contract, data calling
smart contract, model verification smart contract, data
transmission smart contract, contribution evaluation
smart contracts, and credit assessment smart contract
are custom-designed. And the smooth operation of the
model is analyzed. Finally, based on the dynamic
supervision model and smart contract, the rice supply
chain supervision prototype system is designed and
developed. And
verification are carried out. The results show that the

simulation analysis and case
dynamic supervision/model and prototype system
constructed in this paper can solve the whole process
real-time manageément of rice supply chain business
information,/, hazard information and personnel
information, ‘and realize\\the” dynamic and credible
supervision of rice supply chain in the whole life cycle
at the\information level. This research is the research
and application 'of a new generation of information
technology ‘in®the efficient coordination and resource
sharing of the food supply chain, and provides ideas for

the\digital transformation of the grain industry.
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Parameter identification lof Hammerstein—Wiener
nonlinear systems withdinknowi time delay based on

the linear variable wgight particle swarm gptimizatio
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This paper deals with the parameter estimation of
Hammerstein—Wiener (H-W) nonlinear systems which
have unknown time delay. The linear variable weight
particle swarm method is formulated for such time delay
systems. This algorithm transforms the nonlinear
system identification issue into a function optimization
issue in the parameter space, then utilizes the parallel
searching ability of the particle swarm optimization and
the iterative identification technique to realize the
simultaneous estimation of all parameters and the

unknown time delay. Finally, parameters in the linear
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submodule, nonlinear submodule and the time delay are
separated from the optimum parameter. Moreover, two
illustrative examples are exhibited to evaluate the
effectiveness of the proposed method. The simulation
results demonstrate that the derived method has fast
convergence speed and high estimation accuracy for
estimating H-W systems with unknown time delay, and
it is applied to the identification of the bed temperature
systems.
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2TNeural network-based emotional speech expression

in human-computer interaction systems
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As an integral part of the human-computer interaction
process, speech emotion plays a crucial role that directly
affects whether humans feel "comfortable" when they
hear the robot's response. Since humans have rich
emotions, how to integrate these rich emotions into
machine-synthesized speech during human-computer
interaction has always been a difficult problem. To solve
this problem, we propose a neural network-based
speech synthesis model that contains an encoder, an

attention mechanism, and a decoder. At the same time,
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we perform statistics on the parameters related to
emotional speech, find the parameter patterns of
different emotional states, and correct the speech
synthesized by the model in order to make the speech
more emotionally rich. The experimental results show
that our method can synthesize speech with different
emotional states and improve the comfort level of
human-robot interaction.

> SuB09-6 16 :30-16 : 45
812 A daptive sliding mode control for MEMS gyroscopes

based on immersion and invariance theory
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This paper presents an immersion and invariance (I&I)
theory based adaptive control scheme to improve the
trajectory tracking performance of micro-electronic-
mechanical-system (MEMS) gyroscopes under external
disturbance. Firstly, an disturbance observation is
constructed based on the I&I theory to estimaté ‘the
external disturbance and the disturbance estimation is
utilized in the after-mentioned sliding mede controller
to help reduce chattering phenomenen in the control
force. Secondly, a sliding mode conttoller_isgdesigned
based on I&I theory to accurately'drive the proof mass
in the gyroscope to track a(given trajectoryyusing the
disturbance observer mentionedabove andithe stability
of the entire control/system is proved using Lyapunov
stability theory. Finally, simulationis conducted to
verify the validity and) feasibility of the proposed
method.

» SuB09-7 16:45-17:00
20Microbiological predictive modeling and risk analysis

based on the one-step kinetic integrated Wiener process
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The actual growth-monitoring data of microbial hazards
in food are characterized by uncertainty, accumulation,
discreteness, and nonlinearity, and thus it is difficult to
food

microbiological risks in real time. Hence, we propose an

accurately predict and analyze safety
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approach of microbiological predictive modeling and
risk analysis based on the one-step kinetic integrated
Wiener process (OS-WP). First, the microbial tertiary
prediction model was directly constructed through one-
step kinetic analysis. Then, the WP was integrated with
a tertiary model for predictive modeling of the actual
microbial stochastic growth. Second, an indicator,
“remaining safety life” (RSL), was introduced to
analyze the potential microbiological risk on the basis
of the established prediction models. Finally, the
maximum likelihood estimation was used obtaining the
model parameters online, and for calculating the RSL
value in real time. TheOS-WP approach was applied to
a case study of the mixed mildew hazard during wheat
storage. For different datasets, theyroot mean square
error (RMSE) of the microbiglogical predictive model
was less than 1.5; |the telative RMSE of the RSL
prediction “teached 6.77%; the running time was less
than'0.6 s. The result showed that the proposed approach
1sheffective and feasible in modeling the actual growth
of microbial'hazards in food and can achieve online risk
analysis.|It can provide valuable microbiological early
warning information to risk-management and decision-
making departments for ensuring food safety.

» SuB09-38 17:00-17:15
402pgincaré model shows how heterogeneity in light

sensitivity can alter circadian clock function
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Exposed to the natural light-dark cycle, living beings
show robust 24 h rhythms in physiology and behavior.
Interestingly, even in the absence of a light-dark cycle,
for example in constant conditions, such as under the
constant darkness or the constant light, living beings
maintain a robust rhythm of which the endogenous
period (named free running period, FRP) is close to 24
h. The endogenous rhythms are regulated by a master
clock located in the suprachiasmatic nucleus (SCN) of
mammals, where the SCN neurons show heterogeneity
in the sensitivity to the light. In this article, we examined
how this heterogeneity influences the FRP under
constant light. Using a Poincaré model for the SCN
network it is shown that the FRP increases with the
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increase of the degree of heterogeneity in the sensitivity
of neuronal subpopulations to light. Moreover, the
presence of a critical value where the periods of the
subpopulation diverge, presents a mechanism dictating
how some animals remain rhythmic under constant light
conditions, while others loose their rhythms completely.
Our findings help to understand how the neuronal
heterogeneity to light sensitivity in the SCN influences
the circadian behavior of the animal.
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2IIA spiking network model accounting for multi-
peaked distribution in visual working memory task

AT AEEUME K
TR AEEUE K

Working memory is critical to cognition. However, the
working memory becomes inaccurate as time goes by
and the amount of task object exceeds the capacity of
working memory. In recent research of delay estimation
experiment, researchers have found a very interesting
phenomenon that when given color stimuli in a uniform
distribution, the reported color distribution is multi-
peaked. In addition, the distribution of error between
reported color and stimuli color is Gaussian shaped.
Researchers also have constructed a discrete attractor
dynamic model which can just produce the multi4
peaked distribution. To complete the result, we<here
propose a spiking network model with heterogeneous
connection and short-term plasticity. Our,neural model
can reproduce the both distribution.
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» SuB10-7 16:45-17:00
827 Application of bidirectional DC/DC converter based
on sliding mode control in DC microgrid

AR N PN

St A
In order to mitigate the influence of negative impedance
characteristics on the stability of DC microgrid with
constant power load and the influence of nonlinear
characteristics of bidirectional converter on DC bus
voltage, a control strategy of bidirectional converter
based on sliding mode control is proposed. The state
equations of converter with constant power load and
resistive load are analyzed.\The output voltage error,
inductor current erroryand it integral are used as the
state variablesstondesign the| sliding mode controller.
Then, a fast/power approach lawis introduced into the
controller to improve the tesponse speed of traditional
sliding mode, control and reduce suppress chattering.
The \stability and existence of sliding mode control
system and the'selection of control parameters are
discussed. Finally, the MATLAB/Simulink software is
used to) simulate the proposed control method.
Compated with PI controller, the proposed controller
has faster response speed and smaller voltage deviation.
» SuBl10-38 17:00-17:15
170pre-shooting  Electroencephalographic Activity of

Professional Shooters in a Competitive State

Tk H KT
Shuzhi Ge HTINE E 7 KA
VA H KT

This study investigated the influence of competitive
state on cerebral cortex activity of professional shooters
with10m

professional athletes have higher neural efficiency

air rifle before shooting. Generally,
compared with ordinary people. We recruited 11
national shooters to complete 60 shots under both
noncompetitive and competitive shooting conditions,
their

electroencephalogram (EEG) and electrocardiogram

and simultaneously collected
(ECG) information. Theta, alpha, and beta power were
computed in the last three seconds preceding each shot
from average-reference 29-channel EEG, while EEG
characteristics under two conditions were analyzed. The

results showed a significant linear correlation between
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shooting accuracy and EEG power of anterior frontal,
central temporal, and occipital regions in beta and theta
bands. In addition, the theta power in occipital regions,
alpha power in frontal-central and left occipital regions,
and beta power in frontal and mid-occipital regions
were higher than those in noncompetitive state.
However, heart rate (HR) and shooting accuracy did not
change significantly under the two conditions. These
findings reveal the changes of cortical activity
underlying competition shooting as well as providing
further understanding of the neural mechanisms of the
shooting process and lay a foundation for the
subsequent neuro-modulation research.
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292Finite-time dissipative filter design for discrete-time
W 5t m] HURHE R
&% R
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The finite-time dissipative filtering problem for a kind
of discrete-time stochastic interval system with time-
varying delays whose parameters are taken inra’Gonvex
hull is investigated in this paper” Taking a representative
subsystem from a stochastic{convex hull systemybased
on convex analysis and‘matrix theory, a‘new interval
matrix method is proposed to study the finite-time
dissipative filter problem, which ‘can deduct the
conservativeness. Then; the finite-time dissipative filter
is designed by employing~a complex Lyapunov-
Krasovskii functional together with the improved
Wirtinger inequality technique. Correspondingly, some
novel sufficient conditions are obtained to ensure the
filtering error system with time-varying delays robustly
stochastically finite-time bounded and the dissipative
index is satisfied. Next, the desired filter gains are
achieved in terms of linear matrix inequalities. Finally,
the effectiveness of the designed filter is demonstrated
by a numerical example with simulations.

> SuBl1-2 15:30-15:45

336Robust minimum cost consensus model for multi-
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criteria decision making under uncertain circumstances

W% MR TR
Recently, the consensus model of group decision-
making in uncertain circum- stances has received
extensive attention. Existing models focus on either
minimum cost (maintain the total budget) or maximum
utility (improve satisfaction). Based on the minimum
cost consensus model, a new multi-criteria robust
minimum cost consensus model with utility preference
is proposed in this paper. Firstly, considering the
inherent uncertainty of input data, the unit adjustment
cost of experts is described under three robust scenarios.
Subsequently, a cost consensus model that expresses the
views of decision-makers in a variety of un- certain
preference formstsuch as utility function and Gaussian
distribution is proposed. Finally, through the application
in emergency decision-making, the cost model and the
utility modelwere compated and analyzed to verify the

effectiveness and superiority of the proposed model.

», SuBll-3 15:45-16: 00
TR T T ALK AR K AR
LIS b TR
Fi b TR

PRt N e/ NG S e T I EW NI UE
IR, B EES TR PRR R E LR AN
TR K A RA BRI AT,
TE ML B BIHLAERRAR I AR Y i 18 [ FH £ v - AR
FEXS KR IIFEM, AR AT N IR R AE DL 8 4
M5 5 R 2 AR AR AT D R 3R I AR 0 O A
Unity3D g 58— 45 XIHEAT MK ZAE T FL, A
HAg Wik, L1k, ASCRAZE SRR K AT
(B RE S RIS BN o B BIH U AL Dy daii,
AR T 2 FE TR (R TR R 22 55 P L D 22 570
AR O RKGE FRE . 2R Lk
kK HD HE G ) 2R FE 1T
Mo EBIPUEER, 193] 7 —FM ST 7 &
frls, BAYREAT B S E T AL .

> SuBll-4 16:00 - 16 :15

625 He TR S AT ARSI (1A 5 W 285 B SRS AT 7T
W R b TR
X b TR

5 LR (A S I 28 8 B SRR T BB
BRI BRI AW A&, NI 11251887 iR,



ENETERFNFAR

X B AR LSS P ) SRR s . RS B
BERIHEAR , LA A M 2R Je, R 22 i F
FUIMABIFE LA AT R, P57 OB 2 T &
JRENZE b o 1E—Led AT ML, W4 BLR S B K
AR A AR R R AR R, Ol — S R AL
R AERE Lo Blagtn] DAz 2] B, it
S P REAT 9o DRIBEEERE AN [ AL S X 2%
FIPRZS B IEAT AL, T TS 2 A 1k
(17 i B AR B AT A L o AR R 2%
PARAIE BALFR OV, B &R M - AL TAT
NAESE BAERE T o ETEIE ], 2 AR Y A i)
AR 2R A28 R 2 T P A8 EAR R A AT
MAEEATOTFL, EJeilid NetLogo BAFET XS A= id
PR SR [ R 2R S T PR SRAE 2 AR S R 2 A5 A% 1k
B EARR, 2T B SRS A F ]2
HON 7 H AR BIE BALRRRORAN™ b S5 DL
Wi, R JE R R IR BERTT X B A5 R AT 702K,
B i KT LS 08 B I R SCHE ) A LA 2 2 S A
RYSEHNAE AR 2 P 26 A5 2 A% H AT A B 07 LA R 1K
T o 7 HA R A AZ M2 . RS S AT
N =5 T SRR X {7 L AR AT — A
s, HmaRe R I —E R, BRI Ak
AT 245 BOIRZS T AR AT Kb
THAT BRI 11 AR 245 R
73 A TR (R B2, 02 RE RS ) isalladtef A~ [
DL (R 190 2% HEAT A R S8 R ATt B 7 D0 ) TR
TR, T gl Al R R SRR S S
FERE P O A lb 37 H 2 SRR

» SuBll1-5 16 #15-16:30
357 BT BN R A R P2 A S STSKRE RSt 7
R b TR
PR b TR
i & W] TR
PR i v R RE AR AR R R RN BE 0 5 L R R
PREHE ST NFEB BT FERI I A L 2. 9IAR

JEZ 5 e 5 31 R i HORE ARLAE 3K 9 5 T B A S A O AR L
1o 2 A A S RO AR T BT 0 R RE A R SRR T
BEATWETE, ASCERH 1 5T R A IBOREE Q
W 2 SR ST O A o R T RO BR B R R
X REAR S8 Y B Y OISR S AT IR, AR5
W ST HIAERRES, AR e IR A I, g
i B2 e AR AR ZR WSSO L, AR S sh 1k,
FAMFEGINGHFRGEIRT. WL SRR, E

224

W TR BT AR AR G 2R, B PR
NS B
> SuBIl-6 16 :30- 16 : 45

465 I S BERL T RE LA L T-RIR ARG
A & A B B ) R

X E S bR TR
FEHRA ARG, BERRTENARMER, KRR
SUEFRRE . ASCERPIIAEE T, $RH T —Ff
ZIEH I RAMRRARG R Z Hir& 51
MM, R NRFERRIRGNHE
ZIR o NRRAERI R BN, SIS R
. HERGHIRENE, RREYLIAR B IR B AR
AW BT XU PR NPhard, JHff pki
T 2R DL A M IS, A St T ek
THRESE, Il 1R RS . i B S
I 5 H e b, SRR WY, 2 SRALE R
XU H AR AT B A R, R S A E

FAPEM™ &
> 'SuBIl -7 16:45-17:00
@ The“effects off node arrangement in ring-coupled
power grid

I L NS

The stability of dynamical systems under strong or weak
perturbations is an important part of nonlinear science,
especially in connected systems. In this paper, we use a
concept of basin stability, which is to measure the basin
volume in stable operation of power systems to evaluate
the ability of system to restore equilibrium after
disturbance. This paper aims to study the influence of
power plant and user arrangement on the stability of ring
coupling power grid. The numerical results show that
the arrangement of nodes plays a key role in the stability
of ring power grid, which is similar to the previous
research that the arrangement strategy of nodes affects
the synchronization performance of the network.
Moreover, the higher the proportion of incomplete node
connections on the ring, the better the stability of the
system, the reverse is not true. Our work presents the
stable operation of power grids is related to the
arrangement of power plant and users, which highlights
the importance of network topology to the stable
performance of power grids.

> SuBl11-8 17:00-17:15

62Segregation dynamics driven by network leaders
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F3CHE JEHTHE LR
Network segregation — a critical problem in real-life
networks — can reveal the emergence of conflicts or
signal an impending collapse of the whole system.
However, the strong heterogeneity of such networks and
the various definitions for key nodes continue to pose
challenges that limit our ability to foresee segregation
and to determine the main drivers behind it. We here
show that a multi-agent leader-follower consensus
system can be utilized to define a new index, named
leadership, to identify key leaders in real-life networks.
We then study the emergence of network segregation
that is driven by these leaders based on the removal or
the rewiring of the relations between different nodes in
agreement with their contribution distance. We finally
show that the observed leaders-driven segregation
dynamics reveals the dynamics of heterogeneous
attributes that critically influence network structure and
its segregation. We thus provide a theoretical method to
study complex social interactions and their role in
network segregation, which ultimately leads to a closed-
form explanation for the emergence of imbalanced
network structure from an evolutionary perspective.
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680Combining superpixel information with Markov
random field\for segmentation ofditver tumors

e HPRHSHL R
Autgmatic segmentationdof tumors in CT images is
crucial in many 'clinical applications, such as
postoperative | evaluation, surgical planning,
pathological'diagnosis of liver diseases, etc. However,
segmentation is very challenging due to the large
variabidity in size, shape and location of liver tumors.
In response to this, this paper proposes a simple and
powerful segmentation strategy based on support vector
machines and Markov random fields. At the same
time, combining intensity, gradient information, region
and boundary information, a new feature vector is
proposed to represent tumor features. And with this
new feature set as input, the initial segmentation is
performed using the support vector machine method.
Then during segmentation, Markov random fields are
used to enhance the smoothness of the labels.
Specifically, first, the input image is denoised using
curvature filtering, which preserves information about
tumor boundaries. At the same time, superpixel
segmentation is performed in preprocessing, and based
on this, support vector machine is used to perform label
classification on the proposed feature channel. Then
use Markov random field to refine the label
classification, and finally smooth the segmentation
results through morphological processing. We apply
the proposed new method to public datasets as well as
in-house CT liver tumor data, and the experimental
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results show that the proposed segmentation method
performs well on these liver tumor datasets.
» SuBl12-3 15:45-16:00
479Event-triggered stochastic consensus for networked
Lagrangian systems with semi-Markov switching
topologies and communication delays

R EWN TN
In this paper, the event-triggered stochastic consensus
for networked Lagrangian systems with semi-Markov
switching topologies and communication delays is
considered. An event-triggered sampling control
strategy is used to design the distributed stochastic
consensus scheme of networked Lagrangian systems for
two cases with leader and leaderless. Two delay-
dependent consensus criteria are derived in the sense of
mean square by use of a suitable Lyapunov-Krasovskii
functional and the stochastic delayed Halanay
inequality, respectively. A key feature of the developed
event-triggered consensus algorithm is to introduce a
suitable adjustment parameter on consensus control
gains characterizing the effect of both semi-Markov,
switching topology and communication delay. Einally,
a numerical example of four manipulators with two
links is presented to illustrate the effectiveness of the
developed event-triggered methodology.
» SuBl2-4 16 : 00@=nb6 :15
467Image Space Analysis for SgOptimization Probléms
with Applications

TR BEHER EN NG
In this paper, we consider a set optimization problem
with a partial order\relation, which™rn is defined by
Minkowski difference. 3By using the image space
analysis, we establish the rnrelationships among the set
optimization problem, a vector optimization problem
and a rn set-valued optimization with vector criterion
related to the image of the set optimization rn problem.
In addition, two nonlinear regular weak separation
functions are proposed rn for the set optimization
problem. Based on the two nonlinear regular weak
separation rn functions, saddle point sufficient
optimality conditions, gap functions and error bounds rn
for the set optimization problem, are obtained. Finally,
we explore some applications rn of the obtained results
to investigate robust multi-objective optimization
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problems and rn verify the validity of the results in
shortest path problems with data uncertainty and rn
multi-criteria traffic network equilibrium problems with
interval-valued cost functions.
» SuBl2-5
Sl4Fixed-time  formation
nonholonomic wheeled mobile
distributed observer
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tracking for multiple
robots based on

PR R
PR R
This paper studies the distributed fixed-time formation
tracking problem of multiple nonholonomic wheeled
mobile robots system gver directed fixed and switching
topologies. Through,, a 'classical rn nonlinear
transformationgs=the formation control problem is
transformed /into a‘consensus problem. New control
protocols based on a distributed observer are proposed.
The/directedicommunication topology between multiple
nonholonomic wheeled mobile robots is considered.
Some sufficient conditions of multiple robots achieving
the desired“formation shape are given. All follower
robots can form the desired formation shape within a
fixed settling time and make the leader in the geometric
center of the formation. By adopting graph theory and
fixed-time stability theory, an upper bound of settling
time that is independent of the system’s initial states is
obtained. Finally, four examples are presented to
illustrate the correctness of the main results.

> SuBl12-6 16 :30- 16 : 45
SliSpherical fuzzy prospect theory based on

optimal reference matrix for emergency decision-

making
FFR HPRHSHL R
BN HPRHSHL R

The optimal aggregation model (OAM) is an effective
tool for dealing with weighted clustering problems,
which could provide the theoretical support for
information fusion in emergency decision-making
(EDM). At present, a series of heuristic algorithms have
been studied to solve OAM problems. However, due to
the uncertain information constraints, the OAM could
not deal with the information fusion problem in the
fuzzy environment very well. Therefore, a spherical
fuzzy convex optimization model with fuzzy constraints
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is proposed to integrate decision matrices with different
expert authorities, the optimal aggregation matrix
calculated by different heuristic algorithms represents
the group decision matrix with the least disagreement
among experts. After that, the extended prospect theory
based on optimal reference matrix is proposed to
describe EDM information with risk preference. Taking
the optimal aggregation matrix as the reference matrix,
the prospect matrix is calculated and then the optimal
alternative is selected. Finally, An illustrative
experiment and a series of comparative analyses are
presented to verify the superiority of the proposed
method.

» SuBl12-7 16:45-17:00
3%Deep Neuro-dynamic Programming for Real-time

Control Strategy Optimization of An Integrated Power

System
e L TR
e R TR

We investigated an integrated power system's real-time
optimal control strategy problem with two energy,
sources at two electricity prices. The problem™is
separated into two parts and formulated in two models
from the prospective of the user and utility company,
respectively. The user welfare maximization model is
time-independent, whereas the company totalmprofits
optimization is a dynamic problemsinvolving real-time
microgrid parameters. For this interactive power syStem,
we proposed a new arehitecture” of neuro-dynamic
programming with one critic network and four action
networks, all the \\networks <are “constructed in
multilayers so that the Backpropagation in deep
learning can be supported™Five neural networks
operating with a system dynamic are all constructed and
implemented in the simulation. The whole system starts
with a set of initial parameters and runs 30 time slots,
the networks keep converging over the time. Hence the
optimal control strategy is printed as the optimal
solution for the utility company. Meanwhile, the user-
side optimal solution is solved inside the system
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dynamic by responding to the real-time electricity
prices.
> SuBl12-8 17:00-17:15
S27perturbation analysis and condition numbers of
mixed least squares-scaled total least squares problem
K PR R
This paper considers the mixed least squares-scaled
total least squares (MLSSTLS) problem which unifies
the mixed least squares-total least squares (MTLS)
problem and the scaled total least squares (STLS)
problem. Firstly, we present the explicit expression of
the MLSSTLS solution under some conditions. Then,
the perturbation analysis and,condition numbers of the
MLSSTLS solution ‘are obtained. Theses results can
reduce to some=corresponding published results of the
MTLS problem and the STLS problem, respectively.
Finally, numerical experiments are given to illustrate
our fesults:
» 'SuB12-9 17:15-17:30
G |obal attractihg set and asymptotic behavior for a
class of impulsive functional Hopfield neural networks
by @ novel vector inequality

Jel s PR MR LK 2
LR PR MR LK 2
Kt PR MR LK 2

In this paper, we concern with a class of nonlinear
and non-autonomous functional Hopfield neural
networks with impulsive effects. The existence of
attracting set and invariant set of the desired
impulsive Hopfield neural networks is established.
Firstly, we construct a novel vector inequality, which
considers rn the features of M-matrix. Based on the
more general vector inequality, we ensure the
positive variant set and global attracting set for a
class of the impulsive functional Hopfield neural
networks. By means of numerical simulation the
effectiveness of our theoretical results is
demonstrated.
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