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1. INE FHRKF
fIH: Visibility, invisibility and unique recovery of inverse electromagnetic problems
with conical singularities

FH= . In this talk, we study time-harmonic electromagnetic scattering in two scenarios,
where the anomalous scatterer is either a pair of electromagnetic sources or an
inhomogeneous medium, both with compact supports. We are mainly concerned with
the geometrical inverse scattering problem of recovering the support of the scatterer,
independent of its physical contents, by a single far-field measurement. It is assumed
that the support of the scatterer (locally) possesses a conical singularity. We establish
a local characterisation of the scatterer when invisibility/transparency occurs, showing
that its characteristic parameters must vanish locally around the conical point. Using
this characterisation, we establish several local and global uniqueness results for the
aforementioned inverse scattering problems, showing that visibility must imply
unique recovery. In the process, we also establish the local vanishing property of the
electromagnetic transmission eigenfunctions around a conical point under the Holder
regularity or a regularity condition in terms of Herglotz approximation.

2. ANE  HERE

fIHE: Theories and applications for multi-layered medium

FSZE. In this talk, we shall present some recent work on multi-layered medium. We
shall first show some asymptotic results for inhomogeneous medium, and then
multi-layered medium, which is a special case of inhomogeneous medium. On the
other hand, we shall show how to design multi-layer structures of metamaterials
which may greatly increase the resonance modes.

3. Mz  FALMEAZF

fHE: On an inverse problem for the plate equation with passive measurement

HZE . This talk focuses on an inverse problem associated with the plate equation
which is derived from models in fluid mechanics and elasticity. We establish the
unique identifying results in simultaneously determining both the unknown density
and the internal sources from the passive boundary measurement. The proof mainly
relies on the asymptotic analysis and harmonic analysis on integral transforms.



4. BERF  HILFB

BiH: A linear time finite element method for Riesz fractional partial differential
equations

FZE. In this talk, we consider numerical methods for Riesz space fractional partial
differential equations with a second order time derivative. We propose a Galerkin
finite element scheme for both the temporal and spatial discretizations. We use the
linear finite element to discrete in the temporal direction. For the proposed numerical
method, we derive sharp stability estimates as well as optimal a priori error estimates.
Extensive numerical experiments are conducted to verify the promising features of the
newly proposed method.

5 FEAN  HHERE

fBiH: Various resonant phenomena for elastic metamaterials

F§=. In this talk, different kinds of structures are explored to effectively achieve the
negative elastic metamaterials. First, the structure involving the bubbles embedded
within the soft elastic materials will be discussed, offering an effective means to
achieve the negative bulk modulus. Then the configuration incorporating hard
inclusions embedded in the soft elastic matrix shall be investigated, enabling the
attainment of negative values in the mass density.

6. XMW  MBREIIRE &)
fiH: Data-driven studies for inverse problems in imaging

F§E. We present our recent work in data-driven studies for inverse problems in
imaging. The motivation is to deal with contaminations of random noises in imaging
data, and the strategies of neural networks and learning approaches are considered.
We will mainly talk about the work of uniformly convex neural networks and
non-stationary iterated network Tikhonov (iNETT) method. The iNETT employs deep
neural networks to build a data-driven regularizer for the solution of ill-posed inverse
problems. To achieve theoretical convergence, we introduce uniformly convex neural
networks to build the data-driven regularizer. Rigorous theories and detailed
algorithms are proposed for the construction of convex and uniformly convex neural
networks. Given a general neural network architecture, we prescribe sufficient
conditions to achieve a trained neural network which is component-wise convex or
uniformly convex; moreover, we provide concrete examples of realizing convexity
and uniform convexity in the modern U-net architecture. With the tools of uniformly
convex neural networks, the iNETT algorithm is developed and a rigorous
convergence analysis is provided. Lastly, we show applications of the iINETT
algorithm in 2D computerized tomography.



7. BRR  HMKRE
I H: Numerical method for the inverse interior scattering problem from phaseless
data

B ZE : In this talk, I will consider the inverse problem to determine the shape and
location of an acoustically sound-soft cavity, or sound-hard cavity, or impedance
cavity with known impedance function from phaseless data for one single source
incidence. Based on representing scattered field by single-layer potential, a numerical
method is presented for finding the unknown boundary of scatterers. Furthermore, we
propose a Newton-type algorithm to recover a real-valued surface impedance from
phaseless data. The efficient implementation of the method is described and the
feasibility of the approach is illustrated by several numerical examples.

8. LiftPt  FHIR=

f#H: Linearization of the fixed angle inverse scattering

F§=E: We study the fixed angle inverse scattering problem of determining a sound
speed from scattering measurements corresponding to a single incident wave. The
main result shows that a sound speed close to constant can be stably determined by
just one measurement. Our method is based on studying the linearized problem, which
turns out to be related to the acoustic problem in photoacoustic imaging. We adapt the
modified time-reversal method from [P. Stefanov and G. Uhlmann, Thermoacoustic
tomography with variable sound speed, Inverse Problems 25 (2009), 075011] to solve
the linearized problem in a stable way, and we use this to give a local uniqueness
result for the nonlinear inverse problem.

9. &mlE KEHELKZF

# B : Efficient Synchronous Retrieval of OAM Modes and AT Strength in
Atmospheric Turbulence using Improved Multi-Task Neural Networks
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10. X &  HMKRE

BiH: Surface Plasmon and Metamaterial

}$§ = : Metamaterial is the name of a vast category of man-made material with
properties that never occur on natural materials. It consists of assemblies of multiple
repeatedly aligned unit structures made of metal or plastics. By adjusting properties of
unit structures, we could expect a remarkable change of corresponding metamaterial
in the absorption, enhancement or refraction to incident wave, of which we could take
advantage to develop new materials possessing specific physical properties. In this
talk, we would like to discuss the possibility of constructing metamaterial with
surface plasmonic resonators. We will elaborate the mathematical principle behind
them, and the actual phenomenon observed by physicists. We will also give an
outlook of the potential to generalize the method applied here to other scenarios.

1. EFR  WBREIILKRE

BiH: A fast averaged Kaczmarz iteration with convex penalty for inverse problems
in Hilbert spaces

B E. In this talk, we focus on developing a fast Kaczmarz-type method to solve
inverse problems that can be written as systems of linear or nonlinear equations in
Hilbert spaces. In order to capture the special feature of solutions, we incorporate
nonsmooth convex functions into the averaged Kaczmarz iteration, leading to a new
Kaczmarz-type method. In addition, aimed at further accelerating our proposed
method, the choice of the step size is carefully discussed. Under the similar
assumptions of the Kaczmarz-type method, we prove that our method is a convergent
regularization method as long as it is terminated by an appropriate stopping rule.
Finally, detailed numerical studies are presented for the limited data problem in
photoacoustic tomography and the parameter identification problems to show the
effectiveness of our method.

12. AR KBHEITRE

fiH: Reconstruction of 3D Human Body

= In this talk, we introduce the use of point cloud data to build a 3D human body.
Assuming that the human body is the L*2 source, using the fundamental solution
method to calculate the far-field data corresponding to the human body, and then
extract the human feature information data from the point cloud. A data-driven neural
network model can be built. After the input of the human body feature data, the
corresponding far-field data can be obtained through the neural network model, and
then the 3D human body is constructed by using Fourier method. This method can
make users have a better sense of involvement and experience.

11



13. Yl HARE

B H: A highly efficient and accurate numerical method for the electromagnetic
scattering problem with rectangular cavities

E. This talk presents a robust numerical solution to the electromagnetic scattering
problem involving multiple multi-layered cavities in both transverse magnetic and
electric polarizations. A transparent boundary condition is introduced at the open
aperture of the cavity to transform the problem from an unbounded domain into that
of bounded cavities. By employing Fourier series expansion of the solution, we
reduce the original boundary value problem to a two-point boundary value problem,
represented as an ordinary differential equation for the Fourier coefficients. The
analytical derivation of the connection formula for the solution enables us to construct
a small-scale system that includes solely the Fourier coefficients on the aperture,
streamlining the solving process. Furthermore, we propose accurate numerical
quadrature formulas designed to efficiently handle the weakly singular integrals that
arise in the transparent boundary conditions.

14. 5K BEHBRREKRF

fIH: Stochastic convergence of regularized solutions for backward heat conduction
problems

E: In this talk, we study the stochastic convergence of regularized solutions for
backward heat conduction problems. These problems are recognized as ill-posed due
to the exponential decay of eigenvalues associated with the forward problems. We
derive an error estimate for the least-squares regularized minimization problem within
the framework of stochastic convergence. Our analysis reveals that the optimal error
of the Tikhonov-type least-squares optimization problem depends on the noise level,
the number of sensors, and the underlying ground truth. Moreover, we propose a
self-adaptive algorithm to identify the optimal regularization parameter for the
optimization problem without requiring knowledge of the noise level or any other
prior information, which will be very practical in applications. We present numerical
examples to demonstrate the accuracy and efficiency of our proposed method. These
numerical results show that our method is efficient in solving backward heat
conduction problems.

15. 3K B RYIJEBEIEHTRIRAE

B : Stochastic linear regularization methods: random discrepancy principle and
applications

$=E. The a posteriori stopping rule plays a significant role in the design of efficient
stochastic algorithms for various tasks in computational mathematics, such as inverse
problems, optimization, and machine learning. Through the lens of classical
regularization theory, this paper describes a novel analysis of Morozov’s discrepancy
principle for the stochastic generalized Landweber iteration and its continuous analog
of generalized stochastic asymptotical regularization. Unlike existing results relating
to convergence in probability, we prove the strong convergence of the regularization
12



error using tools from stochastic analysis, namely the theory of martingales.
Numerical experiments are conducted to verify the convergence of the discrepancy
principle and demonstrate two new capabilities of stochastic generalized Landweber
iteration, which should also be valid for other stochastic/statistical approaches:
improved accuracy by selecting the optimal path and the identification of
multi-solutions by clustering samples of obtained approximate solutions.

16. AOLE  BIEKE

#HB: Determining multiple parameters in stationary mean field games system from
full/partial boundary measurement

F§= . In this talk, I will present some results for the utilization of the Dirichlet-to-
Neumann (DN) map to uniquely identify the discount functions and cost function
in a stationary mean field games (MFGs) system. This study features several technical
novelties that make it highly intriguing and challenging.  Firstly, it involves a
coupling of two nonlinear elliptic partial differential equations. Secondly, the
simultaneous recovery of multiple parameters poses a significant implementation
challenge. Thirdly, there is the probability measure constraint of the coupled
equations to consider. Finally, the limited information available from partial boundary
measurements adds another layer of complexity to the problem. Considering these
challenges and problems, we present an enhanced higher-order linearization method
to tackle the inverse problem related to the MFGs system. Our proposed approach
involves linearizing around a pair of zero solutions and fulfilling the probability
measurement constraint by adjusting the positive input at the boundary. It is worth
emphasizing that this technique is not only applicable for uniquely identifying
multiple parameters using full-boundary measurements but also highly effective for
utilizing partial-boundary measurements.
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