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The Computer Science and Engineering Project is one of the
important required courses for students in the Department of
Computer Science at NYCU. Each year, the students' work
displays remarkable brilliance. This year, students applied for
the NSTC undergraduate research project, yielding fruitful
results, with as many as 21 works receiving grants. Here are
some students' sharing below.

Research project: Model-Agnostic Meta Action-
Constrained RL: From Algorithms to Applications

Student: Chao-Chi Liao, Hsiang-Jung Meng
Advisor: Professor Ping-Chun Hsieh

Student’s sharing: In real life, most fields have their own
limitations. For example, various physically mechanical actions
and robots have restrictions on movement speed and angle,
and communication network transmission has bandwidth and
traffic limitations. Since these restrictions can be changed at
any time, for example, in the training network, switch designs
the most efficient packet transmission path according to
different path loads; however, if the conditions change, the
model must be retrained, which is quite inefficient. Therefore,
we will use MAML and NFWPO as solutions to propose
novel research questions such as MetaACRL, and apply the
characteristics of Meta Learning to achieve the goal of training
models with strong learning power under different constraints.

Research project: Research on the implementation of
deep learning in drug recommendation and disease
prediction.

Student: Jian-Zhe Wang
Advisor: Professor Wen-Chih Peng

Student’s sharing: This project employs machine learning
algorithms within the healthcare sector to enhance public
interest. The research involves two main components: the
revision of the 'medication recommendation' model and the
design of a 'disease prediction' model. We aim to improve
patient treatment outcomes by comparing various medication
recommendation models and providing physicians with more
accurate drug recommendations. Simultaneously, we will utilize
patient health data to predict disease risk, with the goal of
identifying potential health risks in patients at an early stage.

Research project: Comparison of AlphaZero and MuZero
applied to the Dots and Boxes Student: Ke-Ching Chang,
Ming-Rung Li, Chu-Chun Chi

Advisor: Professor I-Chen Wu

Student’s sharing: Due to its unique rules, Dots and Boxes
exhibits a higher level of game complexity, leading researchers
to explore various approaches in developing powerful
computer gaming programs. Recently, AlphaZero and MuZero
have emerged as notable examples. These two algorithms,
originally designed for computer chess, have also opened up
new avenues of thought for computer gaming program design.
In this study, we implement a computer gaming program for
Dots and Boxes using AlphaZero and MuZero algorithms.
Simultaneously, we compare their performance in Dots and
Boxes to determine if their performance aligns with that of other
gaming applications.

Research project: Exploring and Implementing
Metaverse-related Technologies to Enhance the Current
Human Resource Dispatching Process

Student: Wen-Chieh Mai
Advisor: Professor Shyan-Ming Yuan

Student’s sharing: With the emergence of the Metaverse,
a cutting-edge concept with vast commercial potential, it
has not only garnered global attention but has also ignited a
fervent pursuit of research and development in its fundamental
technologies, progressing with great vigor. Among these,
decentralized digital identity stands out as a significant potential
technology within the Metaverse. It can effectively address
critical issues, including data security, the privacy of individual
digital identities, and control rights. In this context, we are
actively engaging in an in-depth study and analysis of these
advanced technologies and applying them to specific problems
in the field of labor dispatch. We've chosen this direction
because of the similarity between the core problems that
labor dispatch needs to solve and the underlying requirements
of Metaverse technologies. It's worth noting that the labor
dispatch sector is currently grappling with a series of urgent
issues that require resolution, such as inadequate protection of
personal data and its unauthorized utilization, as well as identity
forgery in the labor market. Our research on decentralized
digital identity aligns perfectly with the solution to these issues.

Research project: Unsupervised Detection of Anomalous
Sounds for Machine Condition Monitoring

Student: Jian-Jia Chen, Chun-Che Yang, Hsiao-Ting
Shao

Advisor: Professor Ching-Chun Huang

Student’s sharing: This study envisions a smart factory
and aims to employ machine learning to train a model
capable of detecting machine abnormalities by analyzing the
sounds emitted by factory machines. In practical situations,
collecting abnormal audio data is challenging due to its rarity.
Consequently, training a model using supervised learning
methods like binary classification becomes difficult. Therefore,
this study utilizes unsupervised learning to train the model,
making it more consistent with real-life conditions. The
flow model has demonstrated strong performance in some
anomaly detection studies. In this study, we employ the flow
model as the primary structure to enable the model to learn
the eigenvector distribution of normal data. This allows it to
determine whether the eigenvector of the test data deviates
from the norm and achieve the goal of anomaly detection.

Research Project: Fast Adaptation to Unseen Action
Constraints: An Algorithmic Framework of Meta Action-
Constrained RL

Student: Wen-Hsin Wu
Advisor: Professor Ping-Chun Hsieh

Student’s sharing: This project proposes a general solution
to action constraints for the first time. We use probabilistic
embeddings to learn the similarities and differences among
different tasks, with the expectation that the model can
quickly adapt and make decisions that conform to the action
constraints, ultimately achieving excellent rewards when facing
tasks different from the training data. It was my first time
working on an innovative algorithm project, and | sometimes
felt flustered and lost when encountering bottlenecks. Thanks
to the help of my supervisors and laboratory seniors, | have
achieved the current results. Throughout the journey, there were
many difficulties, but | also gained a lot of valuable experience.



