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Title - Catheter Segmentation and Misplacement Classification using Deep Learning

Abstract :

Chest X-ray is commonly used to assess the appropriateness of catheter placement since
misplacement could lead to serious complications. With the emergence of deep learning,
computer aided detection methods were developed to assist radiologists by detecting catheter
misplacement and highlighting the course of the catheter. However, catheter is difficult to
segment accurately due the nature of their shape, especially the tip. Moreover, there is also an
extreme data imbalance for misplaced catheters due to there rareness, leading to difficulty in
training a classifier. To confront these problems, we implemented several methods, including
contrastive learning, topology loss, tip-attention and tip-distance loss. We collected 5767 chest
X-rays from National Taiwan University Hospital which are labeled for misplacement of
nasogastric tube (NGT) and endotracheal tube (ETT) catheters and possess a pixel-wise
annotation of each catheter and relevant anatomical landmarks. Catheter and Line Position (CLiP)
public dataset is also used to enhance the robustness and generalizability. We combine
DeepLabv3+ and DenseNet to perform catheter segmentation and misplacement classification
simultaneously. We reached AUC of 0.97 for classification and Dice score of 0.60 for
segmentation.
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Title - Homotopy continuation in conformal energy minimization

Abstract :

Surface conformal parameterization is an angle-preserving map from a surface to a planer domain.
In our algorithm, we use the homotopy continuation method to solve the conformal energy
minimization. The minimizer is the desired disk-shaped conformal parameterization. The
convergence of our algorithm can be proven. Also, numerical experiments indicate the accuracy
of our algorithm is better than other state-of-the-art algorithms for the cases of larger numbers of
vertices.
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Title - An entropy-weighted local intensity clustering model for inhomogeneous image
segmentation

Abstract :

We propose an entropy-weighted local intensity clustering model for segmenting intensity
inhomogeneous images caused by the bias field arising from improper image acquisition. The
model minimizes an energy functional consisting of a regularization term of the total length of
object boundaries and a data fitting term weighted by the local entropy. The resulting method
can simultaneously segment the image and estimate the bias field for intensity inhomogeneity
correction. Furthermore, the so-called iterative convolution-thresholding scheme can be applied
to realize the resulting method efficiently. Finally, numerical simulations are carried out to
validate the high performance of the proposed approach.
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Title - A sparse dictionary learning-based method for image inpainting

Abstract :

Single-image inpainting is an image processing technique that fills in the pixels in a missing data
region with the information from the other pixels in the same image. There are many different
approaches in the literature for dealing with single-image inpainting problems. In this work, we
study the single-image inpainting based on the dictionary learning and sparse representation
framework. Such an approach generally has better image texture results. However, it usually
takes a lot of time for efficient dictionary learning. Therefore, we propose an algorithm for
learning a dictionary, which is computationally more efficient. Furthermore, we verify the
algorithm's performance with several test problems.
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Title - Ellipsoidal Volume-Preserving Parameterizations of 3-Manifolds

Abstract :

There are many algorithms for volume-preserving mapping of a 3-manifold to a unit sphere. However,
if we map a flat object to the ellipsoid, it would be better than mapping to a sphere. Hence, we propose
a novel algorithm for Ellipsoidal volume-preserving parameterizations of simply connected 3-
manifolds. We will show the algorithm and numerical results in this talk.
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Title - Application of Optimal Mass Transportation to Medical Image Analysis

Abstract:

Computational conformal geometry is a novel field which is proposed in 2000 and has many
applications such as virtual broadcast, facial expression recognition, texture mapping, and so on.
In this seminar, we will introduce the optimal mass transportation (OMT) theory and its
application. Then, we combine the OMT with deep learning and apply it to the brain tumor
segmentation competition successfully. Numerical results will be demonstrated thereafter.
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Title - Modified fractional derivative to solve desingularization

Abstract :

In this talk, a modified fractional numerical differentiation formula which approximates the
Caputo fractional derivative is proposed. The sole of the numerical approach is de-singularization.
We modify the integrand of the Caputo fractional integral as a product of two differentiable
function, and numerical results using the Trapezoidal method to approximate the arbitrary order
0<a<1 in integrals that the order of accuracy cannot be increased as the number of zones
increases using the uniform discretization. However, for a fixed coarsest grid discretization, a
refinable mesh approach has been employed and the corresponding results show the order of
accuracy is about 1.6.
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Title - A prior feature enhanced network for motion capture

Abstract:

Motion capture is the process of recording the movement of objects. It is used in a wide variety
of applications such as military, sports, and medical. Although the development of the field is
quite mature, there are still some thorny issues to be dealt with. For example, how to capture a
specific moving object in a complex or changing background is not a simple problem. Therefore,
we propose a preprocessing layer that can effectively reduce the difficulty of capturing the
moving object.
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Title - A study on image stitching with contrast enhancement

Abstract :
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Title - An Introduction to Quantum Computation

Abstract :

Quantum Computing has been a rising research topic in recent years, for example, solving large
scale linear systems, solving ODE systems and so on. In this talk, I will give a brief introduction
to Quantum Computation and some related topics such as solving nonlinear differential equation
systems or quantum information. This talk will be organized in the following two parts. First, |
will present some mathematical representation of qubits in Quantum Mechanics for solving linear
systems, and then extend to solve differential equations. Second, from quantum entanglement, |
will also introduce some ways to quantify entanglement and introduce some optimization
problems.
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Title - Based on Vibration Decision Tree Model to Analyze Ship Operating Performance and
Detect the Extreme Behavior.

Abstract :

A EEY AP RE R TR ALY P R EAAESREE PBEFTY H D
BBAELY R A o dp g B R ML A d % WA A a1 R A enEEE R R S
ﬁ-— FREF2ZH I PRFANT FEFE 2 ERFRELI IR FFI ST FRI0Z &
B MRS E R S A IR B P R A e e g
RECGRERR A BFREIR S pmfFeddmid A4 R 5] -


mailto:l18081028@gs.ncku.edu.tw
mailto:l16084096@gs.ncku.edu.tw

2022 NCTS Student Workshop on Scientific Computing

Online Conference
Date: Friday Apr.29,2022

T NCEEESE ks S SRR Y

Email: a1084122@mail.nuk.edu.tw

Title - Sparse identification of nonlinear dynamical system

Abstract :
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Title - Solve PDEs by deep learning method: Physics-informed neural networks

Abstract :
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Title - Non-negative matrix factorization and its application

Abstract :
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