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1. B ZENI: Color Image Restoration via Quaternion Matrix Representation

Abstract: Colorimage restoration is one of the important tasks in data science.
Total variationregularization was proposed and employed for the recovery of edges in
a gray scale image. In theliterature, there are several methods for extension of total
variation regularization for color images,for example, based on color channel
coupling and tensor regularization. The main contribution of thistalk is to propose and
develop a new saturation-value (SV) color total variation regularization inthe hue,
saturation, and value color space instead of in the original red, green, and blue color
space.The development of this SV total variation can be studied via the representation
of color images inthe quaternion framework for color edge detection. We will
investigate the properties of the SV totalvariation regularization and the resulting
optimization model for color medical image restoration. Numericalexamples are
presented to demonstrate that the performance of the new SV total variation is
betterthan that of existing color image total variation methods in terms of some
criteria such as PSNR,SSIM, and S-CIELAB error.

2. Z[F#A: Algebraic techniques for Maxwell's equations in commutative
quaternionic electromagnetics

Abstract:Since Maxwell’s equations were put forward, it has inspired many
scholars to study it continuously, and many of them have the theoretical and
application results in high-dimensional algebras. Motivated by the work of Anastassiu
et al. used quaternion to solve Maxwell’s equations in passive fields, Agarwal et al.
used commutative quaternion algebra to define the commutative quaternion vector
field and obtained the solution of the commutative quaternion Maxwell’s equations in
vacuum. In addition, because the commutative quaternion is commutative to the
multiplication rule, this makes this method more advantageous than the quaternion
method, because it only needs to be transformed into solving two equations instead of
four equations. This identification leads to the possibility of employing algebraic
techniques of commutative quaternions to tackle some of the challenging open issues
in electromagnetics.This paper studies eigen-problem of commutative quaternion
matrices by means of a complex representation of a commutative quaternion matrix,
and derives algebraic techniques to find the eigenvalues and eigenvectors of
commutative quaternion matrices. This paper also concludes that the number of

eigenvalues of an n X ncommutative quaternion matrix is infinite.



3. BFZ“Multi-linear PageRank

Abstract: Multi-linear PageRank was established by Gleich and Lim et al. in
2015. In this talk I introduce some achievements given by our group in the field of the
multi-linear PageRank. In particular, inthe uniquenessof the PageRank vector and
numerical algorithms and applicationsin recent years.

4. XM : New upper bounds for the inverse of strictly diagonally dominant

M-matrices with its applications in linear complementarity problems

Abstract: In this paper, by partition and summation, we obtain two new upper

bounds for the inverse of strictly diagonally dominant(SDD)M-matrices by reduction
method. Various numerical experiments with random matrices show that the upper
bound (which is expressed by means of some determinants of third order matrices) is
much sharper than existing ones. In addition, the new upper bounds for the matrix
inverse can be utilized for the error analysis in LCPs for errorbounds, and we propose
two sharper error bounds for B-matrices by computing the maximum value of
multivariate functions. In addition, some other numerica experiments for error bounds
of LCPs are presented to show the efficiency and superiority of our results

5. XJI54£: Randomized Quaternion Singular Value Decomposition

for Low-rank Matrix Approximation

Abstract : This talk presents a randomized quaternion singular value

decomposition (QSVD) algorithm for low-rank matrix approximation problems,
which are widely used in color face recognition, video compression, and signal
processing problems.  With quaternion normal distribution-based random
sampling, the randomized QSVD algorithm projects a high-dimensional data to a
low-dimensional subspace and then identifies an approximate range subspace of the
quaternion matrix. The key statistical properties of quaternion Wishart distribution are
proposed and used to perform the approximation error analysis of the algorithm.
Theoretical results show that the randomized QSVD algorithm can trace dominant
singular value decomposition triplets of a quaternion matrix with acceptable accuracy.
Numerical experiments also indicate the rationality of proposed theories. Applied
to color face recognition problems, the randomized QSVD algorithm obtains higher
recognition accuracies and behaves  more efficient than the known Lanczos-based
partial QSVD and a quaternion version of fast frequent directions algorithm.

6. EWSC: Common solutions of quaternion matrix and tensor equations
Abstract: In this talk, we mainly introduce the new developments of some
Sylvester-like quaternion matrix and tensor equations.



7. $25K: Multidimensional Total Least Squares Problem with Linear

Equality Constraints

Abstract: Many recent data analysis models are mathematically characterized by

a multidimensional total least squares problem with linear equality constraint (TLSE).
In this paper, an explicit solution is firstly derived for the multidimensional TLSE
problem, as well as the solvability conditions. With applying the perturbation theory
of invariant subspace, the multidimensional TLSE problem is proved equivalent to a
multidimensional unconstrained weighed total least squares problem in the limit sense.
The Kroneckerproduct-based formulae are also given for the normwise, mixed and
componentwise condition numbers of the multidimensional TLSE solution of
minimum Frobenius norm, and their computable upper bounds are also provided to
reduce the storage and computational cost. All these results are appropriate for the
single right-hand-side case and the multidimensional total least squares problem,
which are two especial cases of the multidimensional TLSE problem. In numerical
experiments, the multidimensional TLSE model is successfully applied to the color
image deblurring and denoising for the first time, and the numerical results also
indicate the effectiveness of the condition numbers.
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HEBHE: Advances in stabilization of hybrid stochastic differential equations by

delay feedback control

ABSTRCT: A novel approach for designing the feedback control based on past states
is proposed for hybrid stochastic differential equations (SDEs). This new theorem
builds up the connection between the delay feedback control and the control function
without delay terms, which enables one to construct the delay feedback control using
the existing results on stabilities of hybrid SDEs. Methods for finding the upper bound
of the length of the time delay are also investigated. Numerical simulations are

presented to demonstrate the new theorem.
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&R E: Pareto optimal strategy of cooperative differential game driven by BSDE

ABSTRACT: This talk is concerned with a class of Pareto cooperative differential
games of BSDE. A necessary condition as well as a sufficient condition for Pareto
optimal strategy is derived. An example is given to illustrate the theoretical result
obtained here.

This is a joint work with Panpan Nie and Yu Wang.
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F3EHE, Dr Yanyan Yin received the B.Sc. degree in automation and the M.Sc.
degree in control theory and control engineering from Jiangnan University, Wuxi,
China, in 2007 and 2009, respectively, and she received Ph.D. degree in the school of
Electrical Engineering Computing and Mathematical Sciences, Curtin University,
Australia in 2013.  She joined in Jiangnan University in 2013 as an associate
professor, and now she is a research fellow in Curtin University, Australia. Her
research interests include stochastic systems, complex systems control and industrial

system optimization.

#EBH: Constrained Control of Systems with input nonlinearity

ABSTRCT: The problem of event-triggered stabilization for positive systems subject
to input saturation will be considered. An event-triggered linear state feedback law is
constructed. By expressing the saturated linear state feedback law on a convex hull of
a group of auxiliary linear feedback laws, we establish conditions under which the
closed-loop system is asymptotically stable with a given set contained in the domain
of attraction.

Another optimal control problem of Markov jump systems with continuous state
inequality constraints is considered, a derandomization technique is introduced to
transform the Markov jump system into a deterministic system, which simultaneously
gives rise to an equivalent deterministic dynamic optimization problem, a

gradient-based optimization method is appled to solve this problem.
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2 FE SN “ i E AR R A E PR AR ST , SRE W SR SR AR
K5 Wo RBUNHEE K WL H] 20 R0, WAHAE IEEE Transactions on Neural
Networks and Learning Systems. International Journal of Robotics and Automation
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FEIMFLEAZHFLZNTEANTE RSB RISGALTZLR AN EEES)

R,
wEBHE: Event-triggered fuzzy control of nonlinear networked systems

ABSTRCT : This talk will present challenges and some results on the concept of
event-triggered control and filtering for networked nonlinear systems with limited
network resources. The event-triggered control and filtering problem of networked
nonlinear systems is investigated based on T-S fuzzy models. Some novel sufficient
stability conditions are obtained and corresponding controllers are derived to ensure
the desired performances. Moreover, some simulation results on practical systems are
also provided to illustrate the effectiveness and superiority of the proposed method.

Finally, some concluding remarks and future works will be presented.
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Control System Society Conference Editorial Board 1 IEEE Control System Society
Technical Committee on Nonlinear Systems and Control % &, £ !X 1 /T IEEE
International Conference on Automation Science and Engineering, IEEE International
Conference on Control and Automation, IEEE International Conference on Control,
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wREMBHE: Three Operator Splitting Based Proximal Primal-Dual Algorithm for

Distributed Nonsmooth Optimization with Coupled Constraints

ABSTRACT: From practical point of view, optimization problems consist of
complex nonsmooth objectives and coupled constraints, which present in a wide range
of applications such as smart grid. In this talk, an operator splitting based algorithm is
introduced to solve the non-smoothness of the objective efficiently. Meanwhile, the

coupled constraints are settled under the primal-dual framework with fixed stepsize.

-12-



EXIRE+—

- S=PN bl

WA, BIHEE. WA T Y TR, 2009 E3RAER
BT RS 2447, 2007 4F 11 F & 2008 4F 10 7 IS KM 85 KAV %4 .
NETLIRE @R “FR TR IUAEFFEE T ERFRmE 12 3, Hr-.
E X AAREHE ST FAIFHES | B, L95E BB R EAEHFEE 1 5,
HE MBS L A RSN R 1 T Z5RTHE 15 0. PLEE—1E#H
oYJ# {5 {E & 7t 1EEE Transactions on Cybernetics. IEEE Transactions on Systems,
Man, and cybernetics: Systems %5 7% E 5% FHER 3 SCI/EL 3 40 £ 4, HHr SCI
Wesk 27 Fie T EEZIMEY S CAA &5, HE TS M H#E¥4 (CSIAMD
20 BARSHBETFTREMmMS JEEE) i, BT HER AL
2] B lvZ 2 (ADPRL) ZZ i, I LRSI R G iE6FHZE 7
CIFFEME S 14 N, Hrp 2 ASRIGILTRE TS+ A8 5.

#HEBHE: Filtering for nonhomogeneous Markovian jump repeated scalar nonlinear

systems with partially mode-dependent characterization

ABSTRCT : The H oo filtering problem for nonhomogeneous Markovian jump
repeated scalar nonlinear systems with partially mode-dependent (PM)
characterization is investigated. A new PM Hoo filter is proposed, which guarantees
the stochastic stability of the filtering error systems. The transition probabilities (TPs)
of the nonhomogeneous Markovian process are assumed to be polytopic and the
probability for successful transmission of mode information is characterized by a
Bernoulli distributed sequence. By constructing the Lyapunov functional method, the

existence conditions of filter are presented.
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In actual network transmission, data loss due to network congestion and power
shortage is unavoidable. However, this phenomenon has not been considered in
Boolean networks (BNs) analysis so far. The loss of data is usually random, so BNs
with missing data are modeled by introducing Bernoulli distribution sequences. A
novel augmented system is constructed to deal with the randomly missing data. The
initial states of the BNs are supposed to be chosen from the whole space or only part
of it, which leads to the global and local stable problems. Some necessary and
sufficient conditions are proposed for both problems. Two algorithms are developed to

check the asymptotic stability of BNs.



2022 TCCT BERAEH THASE “BAREENAPHE THEZ” Bk

ERMEN

## 45 /8 H : Quotients of Boolean control networks
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Rui Li received the B.S. degree from Zhejiang

University in 2009 and the Ph.D. degree from Peking

University in 2014. He was a postdoctoral fellow at the

N

Academy of Sciences from 2014 to 2016. He is currently an associate professor with

Academy of Mathematics and Systems Science, Chinese

the School of Mathematical Sciences at Dalian University of Technology. His
research interests include nonlinear dynamics and control, learning systems, and

control-theoretic analysis of Boolean networks.

MERE

In this talk, we focus on the study of quotients of Boolean control networks
(BCNs) with the motivation that they might serve as smaller models that still carry
enough information about the original network. Given a BCN and an equivalence
relation on the state set, we consider a labeled transition system that is generated by
the BCN. The resulting quotient transition system then naturally captures the quotient
dynamics of the BCN concerned. We therefore develop a method for constructing a
Boolean system that behaves equivalently to the resulting quotient transition system.
The use of the obtained quotient system for control design is discussed and we show
that for BCNs, controller synthesis can be performed easily by first controlling a

quotient system and then lifting the control law back to the original network.
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MERE

Networked finite state machine takes the delay factor into consideration, and its
security has become a significant research topic. We explore the impact of bounded
communication delays on networked opacity of finite state machine from an algebraic
point. Firstly, by making use of Boolean semi-tensor product (Boolean STP), we
propose an algebraic equation to characterize the current dynamics with bounded
observation delays. Subsequently, we give the verification criterion for networked
opacity, and calculate the delayed dynamics by introducing the state reachability

matrix.
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application to Alipay transaction systems
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Automatic Control. IEEE Trans. Neural Networks and Learning Systems IEEE Trans.

Control of Network Systems. Science China: Information Sciences 5.

MERE

In most of existing literature, it is assumed that all of the sensors can work
normally. However in some situations, several sensors occur abnormal behavior or
stuck at faults such that prior diagnosable decisions may not hold. By this regard, we
address the problem of robustly distributed failure diagnosis of discrete-event systems
with observation losses. In order to ensure diagnosability, the notion of robustly
diagnosability is proposed in the distributed framework. Motivated by earlier works,
new communication models and dilation operators are constructed, based on which
the robustly distributed diagnosis problem is converted to a distributed diagnosis
problem. One algorithm for the verification of robustly distributed diagnosis is
proposed. Followed by it, a necessary and sufficient condition for the robustly
diagnosability is presented. Finally, a part of Alipay transaction systems as an
application is used to illustrate the construction of some automata and verification

algorithm.
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| % B : Recent works on pinning control of Boolean networks and its

applications
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IEEE Trans.i&3C 17 &, ESIE#5143C 6 £3).

MERME

In this talk, we will present our recent works on pinning control of Boolean
networks (BNs). The concept of network structure of BNs is introduced, and a
distributed pinning control technique is proposed to achieve global stability and
oscillatority, respectively. The proposed pinning control reduces the high
computational complexity, compared with the existing pinning method using state
transition matrix. Finally, numerical simulations on different sizes of gene networks
are given to illustrate the effectiveness of the proposed results that only almost 4% ~
20% nodes are needed. Especially, as for a network with 321 genes, only two nodes

(1%) are needed, which well reflects the core idea of pinning control approach.
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R &5 @ H : Observability of Boolean control networks
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& NHEAL: University of Surrey
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Kuize Zhang received the B.S. and Ph.D. degrees in
Mathematics and Control Science and Engineering from

Harbin Engineering University, China, in 2009 and 2014,

respectively. He is currently a lecturer at University of
Surrey, UK. His main results interests include decidability and complexity of
fundamental properties in Boolean control networks and diverse labeled (i.e.,
partially-observed) discrete-event and hybrid systems, including finite automata, Petri
nets, timed automata, real-time automata, weighed automata over monoids, etc., with
applications to systems biology and cyber security/privacy, etc. He has co-authored

one monograph.

MERE

In this talk, I will give a brief survey on observability of Boolean control
networks (BCNs), where observability is a basic property in control and computer
science, means whether one could use an input sequence and the corresponding output
sequence to determine the initial state of a partially-observed dynamical system. I will
review four different types of observability in BCNs, and a unified verification
method based on our proposed observability graph. The outline is as follows: first,
given a BCN and compute its observability graph; second, compute different types of
deterministic finite automata (DFAs) from the graph adapted to the four types of
observability; third, use a DFA to verify the corresponding type of observability.
Verification methods for observability extended to probabilistic Boolean networks

based on the observability graph will also be reviewed.
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logical control networks
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WEHE

In this talk I will introduce our recent works on the robust control invariance and
robust set stabilization for a class of mix-valued logical control networks with
disturbances, based on a semi-tensor product method. First, a calculation method for
the largest robust control invariant subset contained in a given set is proposed. Second,
based on the robust control invariant subset, the robust set stabilization of mix-valued
logical control networks is discussed, and new results are presented. Furthermore, the
design algorithm of time-optimal state feedback stabilizers via antecedence solution

technique is derived.
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MERE

In this talk I will introduce our recent works on the modeling and control of

networks over finite lattices, investigated via the algebraic state space approach.
Using the semi-tensor product of matrices, one can obtain the algebraic state space
representation of the dynamics of a (control) network over a finite lattice. Then some
properties involving networks over sublattices and product lattices are investigated,
which shows the advantages of networks over finite lattices in analysis and control
design. Finally, algorithms are developed to recover the lattice structure from the
structural matrix of a network over a lattice, and construct comparability graphs over
a finite set to verify whether a multiple-valued logical network is defined over a

lattice.
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Development and application of a real-time brain-computer interface

5 #REEAE:

04 by &K SUE S

BT AKRME MEAOKRE BT HA R N ER R WP RABSRI, RESHNIE S HES based on deep learning in the metaverse environment

ZLUF R W ETE, TARIE LA, B DR, S IR BT N ACKRHER 8, 2 T E:.18%z5) (Motor imagery, MI) @M#1 5 @& (Brain-computer interface, BCI) & Il B94% 1 75 X, L UsiIR
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Transactions on Fuzzy Systems, |IEEE Transactions on Cybernetics#lAsian

Journal of ControlBY&IE 4, th2International Journal of Fuzzy SystemsHIX
R,

B R&EA:
Evolutionary Mobile Robots Using Computational Intelligence Techniques

@ E:Evolutionary robots, like autonomous artificial organisms, automatically develop their own skills by
interaction with environments through evolutionary computation. This talk will focus on locomotion learn-
ing control of mobile robots using evolutionary fuzzy systems (EFSs). First, | will introduce the basic concept
of EFSs that learn fuzzy systems through evolutionary computation algorithms. The advantage of using a
fuzzy system as an interpretable Al model will also be introduced. Next, learning control of a wheeled/hexa-
pod robot through multi-objective EFSs for wall following will be introduced. To boost the learning efficiency
of multi-objective EFSs in this application, the technique of reinforcement neural fuzzy surrogate-assisted
learning will be given. Finally, | will present the method of navigating a single mobile robot in unknown

environments using the learned wall-following behavior.
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E ®&EA.

Intelligent Control System and Its Applications

@ E:The features of intelligent control approach are introduced first. It will also provide the reasons and
merits of using intelligent control, as well as a comparison with conventional control methods. Some appli-
cations are presented by using fuzzy logic, evolutionary algorithms, and neural networks. Moreover, the
study of the SOS-based fuzzy control of a mobile robot with decay rate will be given. The polynomial fuzzy
model is established for the mobile robot first. Then, the polynomial Lyapunov function is applied to derive
the stability conditions of the mobile robot with decay rate. Experimental results show that the SOS-based
fuzzy control is superior to the LMI-based fuzzy control for the path tracking of the mobile robot with decay

rate.
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EFFEAARRR) . F2019FM A B EEHESIFERR L, H77F20095F12016
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BEG1:E
Artificial Intelligence in Vibration Signals Analysis and Smart

Machinery Applications

## Z:Due to therise of Industry 4.0, machinery health prognosis has become one of the primary objectives
of machine maintenance. Artificial intelligence (Al) is a successful method of machine condition monitoring
and fault diagnosis since these techniques are used as tools for routine maintenance. To prevent the
machine from operating in a fault state, a variety of sensors are applied for machine health monitoring.
Subsequently, the collected sensor data are fed into a degradation model, which is used to evaluate the
machine status. This leads the applications of smart machinery by using Al techniques. This talk will focus on
Al in vibrational signals and its applications on smart machinery diagnosis, includes explainable Al (XAl)
techniques for vibrational signals analysis; tool wears estimation, sensors influence analysis, on-line domain

adaption, and industrial federated learning.

13

#B#H{=(Ying-Jen Chen) (M’ 12)

2002 ATEEEA SN TIRF (0, 200455 A BRERR AT S
M TR 20, 201 LERTRAS B TS

T BT R A B RBNEHE, 2015 20224, AL A S TR
FIBERNIRAIE, 20146 F 20154, FECTCI A RAMRHBIRA T & EHEET

BRI 012FF20145, FAFRRENBEEAFNH IESERRARRER
BLEMRR BRIFATHBREMIE RS T B2 A T,

RERAERMARMZ202IFENEEFER;2017FAFILIRE R AR

SRRV E—FR; 20 3FE D RALRRIFTHIEEEEH RS OTRS
TREEFF=I(CCSCE) LRBRELEN R,

E ®&EA.

Polynomial-fuzzy-model-based chaotic synchronization of multi-scroll

Chen chaotic systems for secure communication

# Z:Inthisresearch, a polynomial-fuzzy-model-based design methodology to synchronize multi-scroll Chen
chaotic systems is proposed for secure communication. At first, the architecture of secure communication
system (SCS) based on the synchronization of multi-scroll Chen chaotic systems is presented. Then, the master
and slave multi-scroll Chen chaotic systems are transformed into the equivalent master and slave polynomial
fuzzy models respectively. After that, the He. polynomial fuzzy control design is proposed for synchronizing the
master and slave multi-scroll Chen chaotic systems as well as restraining external disturbances. Moreover, for
practical application, a constraint on the control input is also considered. The He polynomial fuzzy control
design is represented in terms of sum-of-squares (SOS) conditions which can be efficiently solved by the polyno-
mial optimization Matlab toolbox SOSOPT. Furthermore, simulation results show the effectiveness of the
proposed polynomial-fuzzy-model-based control design methodology. After the control design, the polynomi-

al-fuzzy-model-based chaotic synchronization methodology is applied to implement the SCS.

14



BRI F R A EHZ AT S

BE_EBRRERRRFESESHFEARIRICIR

I EXRRET=

Expert report

QF TIN: P

% £ B (Mei-Yung Chen)

1992FRBEH TAFFTF(I, 199453 BB EARFM LT F 1L, 20035F
REBAFELTZU MESTIMEAZN B TERSEEIT, B20145F181E%
RIFER 2 TEFOERE, HF2018-20194 8], IHEZKE SR, b, ik
WARESFEME b=, @FE2016F & EEMA S D= (TFSA) EBE.2012F 88
RFERIF S T2 (TASSE) #3115, 2011-2015F &SI R A BRI .

MRV R B IR ET . E A RER M B — A b IEFIEEC R E N A, H7E
BIEN RS TUIR M T EE R B/ I EA RFEAILE8RE. TF 1210,
HAJIEEH5 eI ETIUNZSH B IERAR AT R = £ T 2R,

B R&EA-
High-Precision Motion Control and Design in Position platform for

Linear Permanent-Magnet Iron Core Synchronous Motors

# Z:The main purpose of this study is to build a high precision positioning control platform. In order to
achieve high-precision control, we designed four controllers to enhance the precision of the positioning
platform to sub-micron level. These controllers can be divided into two categories of main controller and
auxiliary controller. The main controllers contain a PID controller and an adaptive back-stepping sliding
mode controller (ABSMC). As well as the auxiliary controllers contain a variable speed controller (VSC) and a
recurrent neural network compensative controller (RNNC).

High-precision positioning control and dynamic tracking control are the necessary abilities in high precision
positioning control platform. For these reasons, we compared the PID and ABSMC the pros and cons of these
two control performances. Then, we selected the excellent one to be the main controller of the system.

The precision of positioning control is disturbed by serious transient overshoot in the positioning platform
system. Therefore, we combined the main controller with the auxiliary controller of VSC to improve the
transient performance of the system. However, in the process of dynamical tracking control, the maximum
tracking errors usually appear in the dynamic inflection points. Therefore, we combined the main controller
with the auxiliary controller of RNNC to improve the performance of dynamic inflection points.

In this study, we chose the linear permanent-magnet iron core synchronous motors drive system on the
positioning platform and the maximum stroke is 200mm. The resolution of the linear scale is 0.1um. In the
controller design, we utilize LabVIEW 2010 Professional Development System to program the system code
and develop the human-machine interface.
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# H: Quantum and complex—valued hybrid networks for multi—principal element
alloys phase prediction

£ . This talk introduces a hybrid network model for phase classification,
integrating quantum networks and complex—valued neural networks. This architecture
uses elemental composition as its only input, eliminating complex feature engineering.
Parameterized quantum networks handle sparse elemental data and convert data from
real to complex domains, increasing information dimensionality. Complex—valued
neural networks process data in the complex domain, significantly reducing information
loss during transitions. The experimental results show that the hybrid model achieves a
phase classification accuracy of 94.93%, outperforming the best machine learning
model by 2.27% and the quantum model by 8.67%. Precision, recall, and F1- score are
also excellent at 0.9494, 0.9493, and 0.9500, respectively. Additional tests on phase
transitions in AlxCoCrFeNi alloys confirm the model’ s robust generalization, identifying
transition thresholds at 0.46 and 0.88, closely matching the 0.45 and 0.88 reported in
related studies.
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I % ; Big Data and Information Analytics 88 ) & 4% ; Journal of
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# B . Deep Residual Networks Learn the Geodesic Curve in the Wasserstein
Space

$Z. The fundamental principle of deep neural network (DNN) has not been fully
characterized in terms of optimization and generalization. Here, we model the forward
propagation process of deep residual networks (ResNet) with continuity equation,
where the measure is conserved and infinite curves in the measure space connects the
input distribution to the output one of ResNet. We find ResNet with L2 regularization
attempts to learn the geodesic curve in the Wasserstein space, which is induced by the
optimal transport map. Compared with plain network, ResNet could achieve better
approximation to the geodesic curve, which explains why ResNet can be optimized and
generalize better. In a word, we conclude that ResNet learns the geodesic curve in the
Wasserstein space and discretely engineer the data transformation in
high—dimensional spaces. Inspired by this principle, we design a novel two-step
Optimal Transport induced Adversarial Defense (OTAD) model that can fit the training
data accurately while preserving the local Lipschitz continuity. OTAD is extensible to
diverse architectures of ResNet and Transformer, making it suitable for complex data.
OTAD opens a novel avenue for developing reliable and secure deep learning systems
through the regularity of optimal transport map. Inspired by this principle, we propose a
conjecture, progressive feedforward collapse (PFC), claiming the degree of collapse
increases during the forward propagation of ResNet and derive a transparent model for
the well-trained ResNet. This extends neural collapse to PFC to model the collapse
phenomenon of intermediate layers and its dependence on the input data.
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#H: Finite Codimensionality Method for Infinite—Dimensional Optimization Problems

fZ. This talk is devoted to establishing a Fritz John type first—order necessary
condition for constrained nonlinear infinite—dimensional optimization problems. Unlike
traditional constraint qualifications in optimization theory, a condition of finite
codimensionality is employed to ensure the existence of nontrivial Lagrange multipliers.
As applications, first—order necessary conditions for some optimal control problems
are derived in a unified manner. Moreover, the finite codimensionality condition offers a
more straightforward verification process in these applications.
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#H.: Dynamic Programming Approach for Controlled Stochastic Partial
Differential Equations

2. Bellman’ s dynamic programming principle serve as one of the most
important tools in solving optimal control problems. However, this powerful approach is
still not well understood when dealing with systems governed by stochastic partial
differential equations. In this talk, | will present some recent progresses in this area,
such as the dynamic programming principle for SPDEs within a robust framework, the
verification theorem, and the connection between the dynamic programming principle
and the Pontryagin—type maximum principle.
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# B : Near—Optimal Controls of Singularly Perturbed Stochastic Functional
Diffusion Systems

= . This paper investigates near—optimal controls for a class of fully—coupled
stochastic functional differential equations (SFDEs) with two—time scales, in which all
coefficients depend on the segment processes of both the fast and slow components.
The underlying problem is to minimize a cost functional subject to the SFDEs
mentioned above. Our primary tools are probabilistic methods in particular, weak
convergence methods. The main challenge lies in the complete coupling of the fast and
slow processes through their segment processes along with the resulting effects on the
tightness of the segment process of the slow component. To address these challenges,
the boundedness and Holder continuity for such segment process are established in a
continuous function space. In addition, it is also shown that the segment process of a
fixed—x SFDE is uniformly bounded, exponentially ergodic, and continuously dependent
on the parameter x. By using the relaxed control representation and the martingale
problem formulation, it is proved that the slow process and the corresponding value
function in the original problem converge to that of a limit problem, where the
coefficients of the limit problem are obtained by averaging coefficients of the original
problem with respect to the invariant measure of the fixed—x equation. Finally, by
solving the optimal control problem for the limit problem, a practically useful control for
the original system is constructed. Such constructed controls are shown to be nearly
optimal for the original problem.
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	5-2021年四元数矩阵理论与计算研讨会程序册（1）(1) - 副本
	6-2021年第二期矩阵半张量积暑期研修班程序册（终稿）(1) - 副本
	会议日程
	2021年7月17-24日 聊城麗枫酒店（高新区店）
	专家简介
	矩阵半张量积理论与应用研究中心简介
	    矩阵半张量积理论2001由中国科学学院研究员程代展先生提出并创立，经过数十年的探索与发展，已
	    矩阵半张量积理论的革命性意义在于它克服了经典矩阵无法逾越的障碍，催生了一套新的跨越维数的矩阵
	聊城大学于2018年12月成立矩阵半张量积理论与应用研究中心，以下简称“中心”。程代展研究员担任“中
	   研究中心之研究领域主要涵盖两大方面：
	   （一）理论研究，泛维数矩阵理论的数学基础，包括：1、代数结构：格结构、泛维矩阵半群、环与代数结
	（二）应用研究：1、动态博弈、演化博弈、非完全信息(贝叶斯) 博弈、博弈控制理论等；2、布尔网络控制
	    研究中心坐落在聊城大学学术湾区，西邻古老的徒骇河，东依波光潋滟的东湖，和风杨柳岸，微雨杏花天

	7-2022复杂系统分析与控制学术研讨会程序册1 - 无照片
	会议日程
	专家报告一
	专家报告二
	胡军浩, 男，博士, 博士后经历，教授，硕士生导师，中南民族大学数学与统计学学院院长。2007年毕业
	ABSTRCT：A novel approach for designing the feedbac
	专家报告三
	贺威，北京科技大学教授、博导，国家优青、教育部青年长江学者、国家“万人计划”领军人才，主要研究方向为
	ABSTRACT： 本报告将讨论柔性关节机器人智能控制系统的研究进展。首先，从解决柔性关节机械臂的精
	专家报告四
	ABSTRACT：高炉自动化是实现高炉长期高效、稳定、顺行的关键，一直是冶金工程与过程自动化的研究热
	专家报告五
	ABSTRACT: This talk is concerned with a class of P
	This is a joint work with Panpan Nie and Yu Wang.
	专家报告六
	报告题目：Constrained Control of Systems with input non
	专家报告七
	ABSTRACT：故障诊断技术经过50多年的发展，已取得了大量的理论方法和一些成功的工程应用。目前，
	专家报告八
	报告人简介
	专家报告九
	专家报告十
	ABSTRACT: From practical point of view, optimizati
	专家报告十一
	专家报告十二
	报告题目：双时间尺度跳跃系统分析与控制
	主持人简介
	主持人一
	冯俊娥，1994年毕业于聊城师范学院（今聊城大学），数学教育专业，获学士学位；1997年毕业于山东大
	研讨会负责人简介
	夏建伟，博士（后），聊城大学教授，数学科学学院副院长，硕士生导师，意大利卡梅里诺大学博士生导师，聊城
	聊城大学·数学科学学院 简介
	    聊城大学数学科学学院前身为山东师范学院聊城分院数学系，始建于1974年。1981年随着聊城师
	　　数学科学学院现有教职工80人，其中：特聘教授7人，教授11人，副教授25人，博士52人，全国优秀
	　　学院拥有2个一级学科硕士点——数学、系统科学；1个专业学位招生领域：学科教学（数学）。系统理论学
	　　在学科建设方面，逐步形成了微分方程理论及应用、最优化理论及应用、矩阵理论及应用、视觉数据分析及应
	　　学院下设数学与应用数学系、数据科学系。现有2个本科专业——数学与应用数学专业、数据科学与大数据技
	　  
	聊城大学人才引进政策
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