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Let's Go Towards All the World

International exchange activities have regained
their vibrancy. | led our college and other colleges
at NYCU on a visit to the University of lllinois at
Urbana-Champaign in the United States in April of
this year. During our visit, we had fruitful discussions
and formalized a Multilateral Memorandum of
Understanding with the iSchool and the Department
of Computer Science at the University of lllinois. At
the same time, our college successfully hosted its first
overseas faculty recruitment event, actively attracting
accomplished individuals from diverse backgrounds
to join us in Taiwan. These endeavors in international
engagement exemplify our college's dedicated
efforts and ambitions to enhance its global impact.
We believe that the acquisition of knowledge and
talent forms the cornerstone of a top-tier university's
competitiveness.

Our college has established a strong reputation for
prioritizing the development of talented individuals. In
this edition, we provide an overview of the ongoing
curriculum reforms implemented by our department.
As a designated department for talent cultivation within
the Ministry of Education's Smart Innovation Talent
Promotion Program, our college is fully committed to
investing in and integrating various resources to foster
key talents for smart innovation, aiming to establish
a robust technical foundation and enhance industrial
competitiveness in the field of information and
communications in Taiwan.

With our abundant research and development
capabilities, the research teams at our college have
achieved numerous groundbreaking outcomes. In this
edition, we present the pioneering work of Professor
Wen-Hsiao Peng's team, who developed an innovative
technology called "Al-assisted Image Compression
with Reinforcement Learning." Their proposal received
the second-place award in the Call for Proposals
organized by the JPEG Al Committee, an international
compression standard organization. Additionally,
Professor Jen-Hui Chuang and Professor Jun-Wei
Hsieh’s team project, titled "Investigation System
Constructed by 5G and Intelligent Unmanned Aerial
Vehicles (UAVs)," along with Professor Shyan-Ming
Yuan’s team project, titled "Blockchain-based Identity
Management and Access Control (BIMAC) Framework
for Open Banking Ecosystem," have received
recognition at the 2022 Future Technology Awards.
These exceptional projects are prominently featured in

the current edition of NYCU CCS Magazine.

Our alumni are a source of great pride and invaluable
assets to us. Among this year's ten outstanding
alumni of NYCU, two of them are from the College
of Computer Science. Congratulations to David Tu,
the Vice President of Synnex Group, and Alan Tsai,
the Vice President of Quanta Computer, for receiving
the prestigious Outstanding Alumni award this year.
Through their extraordinary experiences and stories,
as well as their extensive support for our alma mater,
they have set the best examples and role models for
our fellow students.

The remarkable accomplishments and awards
of our faculty and students are also a highlight
of this edition. We extend our congratulations to
Professor Kate Ching-Ju Lin for being honored with
the Outstanding Research Award of the National
Science and Technology Council in 2022, which
serves as a significant benchmark for academic
excellence. In Addition, our college has consistently
prioritized participation in prestigious international
competitions. Under the guidance of Professor I-Chen
Wu, our students have achieved impressive success,
receiving 1st place, 2nd place, and 3rd place in the
2022 Championship Cup sponsored by the AWS
DeepRacer League.

QOur college houses the country's foremost and
research-intensive computer science department,
dedicated to nurturing visionary talents for the
information industry. To promote sustainable growth,
we have initiated various fundraising projects such
as the "Information Heart" campaign (scholarships
for international exchanges), incentives for renowned
guest lecturers, and the construction of Computer
Science Building II. Our goal is to attract excellent
faculty, nurture globally-minded students, and provide
an unparalleled environment for research and learning.
We extend a warm invitation to our alumni, parents,
and our friends from all sectors to join us in realizing
this ambitious vision. Your generous contributions
and sponsorship are vital for our college to strive for

excellence.
%fw

Dean of the College of Computer Science
2023.06
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Promoting Open Source System Software
and Cultivating Innovative Talent

As one of the largest departments of Computer Science
in the country, we aim to become a top international
department and cultivate professional elites in computer
science for the next generation. With excellent guidance
from faculty members and state-of-the-art equipment,
our goal is to achieve outstanding results in teaching and
research, and enhance the glory of Taiwan’s IT industry.
With great efforts by Dr. Chih-Wei Yi and Dr. Li-Pin Chang,
the Department of Computer Science has recently
been honored with the model example of the "Smart
Innovation Key Talent Development Program" by the
Ministry of Education. In the future digital development,
our department will play a crucial role in cultivating
innovative talents, In addition, a category B project, led by
Dr Chih-Wei Yi, aims to cultivate interdisciplinary software
service practitioners. The project is titled “Intelligent
Software Development and Teaching Platform based
on Microservices”. It focuses on two main aspects of
talent cultivation using the CS+X mode. First, it provides
students with traditional programming training. Second, it
offers a user-friendly application development environment
for students in interdisciplinary fields.

Furthermore, the project team aims to develop a cloud-
based microservices platform that enables students
with a programming background to implement various
microservices. By utilizing Kubernetes to construct
a microservices management system, the platform
allows application developers to focus on connecting
and integrating microservices to achieve the desired
functionality without spending a significant amount of time
in programming individual features. This allows concepts
to be rapidly validated and developed, which is the
platform's greatest feature.

Dr. Yi's project is currently planning to design a prototype
system based on the application of image processing in
badminton. The project aims to develop microservice APls
for image processing required by the camera system,
along with technologies such as video content analysis
and identification of significant game events. By doing
SO, it seeks to provide the services needed by venue
operators and users. Once the feasibility of the concept
is validated and the system becomes stable and mature,
the project team plans to extend the application of the
system to other domains and introduce the platform into
different teaching environments. For example, through
collaboration with high school computer clubs and
computer science teachers, the platform aims to bring
software and open-source core technologies into high
school campuses as part of fundamental computer
education.Additionally, to attract interdisciplinary talent
and implement the spirit of CS+X talent cultivation, the
platform will be integrated into universities, research
institutes, and professional training programs to promote
teaching and industry-academia cooperation.

Another project led by Dr. Li-Pin Chang, titled "Open
Source System Software Education and Practice
Program,” belongs to Category C. It focuses on
cultivating future talents in open-source software
creation. The project plans to design a theme-based
curriculum consisting of five courses: "Introduction to
Compiler Design," "Advanced UNIX Programming,"
"Computer System Management," "Computer Network
Management," and "Operating System Integration and
Implementation.” the project aims to enhance students'
willingness to learn and their understanding of the
applications of open-source software. With a focus

on system software and the core principles of open-
source software, the project aims to achieve the following
objectives:

1. Ensure that the featured courses can be offered on a
long-term basis.

2. Coordinate all courses within the curriculum to
consistently focus on open-source software principles.

3. Teach students about open-source community
operations and culture with an appropriate standard for
student involvement.

4. Generate tangible contributions to open-source
software projects and maintain ongoing tracking and
statistics of relevant outputs.

5. Increase students' participation in open-source
community conferences.

6. Ensure a completion rate for students enrolled in the
curriculum.

The focus of this project is to promote open-source
system software into the designed curriculum. Thus,
one of the main objectives of the project is to normalize
and consolidate the computer science students’ work to
open-source software. By strategically coordinating the
main themes of each course and emphasizing the use of
open-source system software, students actively become
contributors through this environment. In addition,
this learning journey is supported by the assistance of
teaching assistants, graduate students, and alumni who
have been cultivated in our department. It is believed
that this approach will greatly contribute to achieving the
three main goals of the project: increasing the number of
students completing the curriculum, enhancing student
participation in open-source community activities, and
producing tangible outcomes in open-source software
projects. Ultimately, the aim is to cultivate forward-thinking
talents in the creation of open-source system software.

The focus of this project is to promote the integration
of open-source system software into the designed
curriculum. Therefore, one of the main objectives of the
project is to standardize and consolidate the contributions
of computer science students to open-source software.
By strategically coordinating the main themes of each
course and emphasizing the utilization of open-source
system software, students actively engage as contributors
with the mindset of "creating an environment."

This is facilitated by the development environment
and the assistance provided by teaching assistants,
graduate students, and alumni who have been nurtured
in our department. It is believed that this approach will
significantly contribute to achieving the project's three main
goals: increasing the number of students who successfully
complete the curriculum, enhancing student participation
in open-source community activities, and yielding tangible
outcomes in open-source software projects. Ultimately,
the objective is to cultivate forward-thinking talents in the
creation of open-source system software.

Our department serves as a model example for the
Ministry of Education's Smart Innovation Key Talent
Development Program. We are dedicated to assisting in
the realization of project goals, addressing the needs of
industry, academia, and research in terms of software
professionals, and establishing a strong foundation in the
field of information and communication technologies to
enhance industrial competitiveness.
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Industry Collaboration Project
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Coastal Patrol and Sustainable Environmental
Investigation System Constructed hy 5G and
Intelligent Unmanned Aerial Vehicles (UAVSs)

In recent years, there has been a rapid development
of technology leading to significant innovations in
production, service, consumer sector, and more.
Consequently, a growing concern for environmental
conservation and sustainable development has
emerged, which has resulted in an increasing
awareness among people about the importance of
coexisting with the environment. Therefore, Professor
Jen-Hui Chuang from the Department of Computer
Science and Professor Jun-Wei Hsieh from the
Institute of Computational Intelligence have combined
two emerging technologies, unmanned vehicles and
5G communication, to jointly develop a "Coastal Patrol
and Sustainable Environmental Investigation System
Constructed with 5G and Intelligent Unmanned
Aerial Vehicles." By utilizing the advanced mobility of
unmanned aerial vehicles and the high-speed, low-
latency properties of 5G communication, the system
aims to make a meaningful contribution to both the
present and future sustainable development strategies
of our country.

Currently, the application of drone technology is
widespread and its capability to offer a wide range
of views and versatility is extensively utilized in
various aspects of daily life. The presence of drones
can be observed in numerous fields from personal
photography and entertainment to public and private
sectors like disaster relief, data collection, and
environmental monitoring, among others. However,
both academia and industry have been struggling
for many years with the technological difficulties
associated with detecting and analyzing "extremely
small objects" on drones. Professor Chuang and
Professor Hsieh developed a system that primarily
utilized deep learning technology to enable the feasible
“real-time detection" of extremely small objects while
retaining the ability to analyze large-sized objects.
By addressing the critical problem, the technology
overcomes limitations of its applications.

The technology has been published in the top-tier
journal of the image processing field, IEEE Transactions
on Image Processing, with an impact factor of 11.041
(Nov. 2021). The proposed parallel pyramid feature
extraction not only addresses the issue of detecting
objects with varying sizes, but also has high versatility,
as it can be easily incorporated into various detectors.
For instance, it can be implemented directly onto
YOLO v4 and YOLO v7, leading to an immediate
enhancement in the detection of extremely small
objects, and achieving higher recognition accuracy

compared to the original system. The accuracy of
this PRB-Net outperforms YOLO v7. The research
team has applied this technology to a real-time image
recognition system for marine debris and another one
for detecting and analyzing oil spills in offshore areas.
In addition, they have partnered with public and private
organizations, including Taiwan Power Company,
Wistron Corporation, ELAN Microelectronics Corp, and
the Hsinchu City Police Bureau, to develop systems
for white dolphin investigation, public safety patrols,
and traffic flow analysis with the aim of making a
meaningful contribution to environmental conservation
and sustainable development.

In addition, the team has established a long-
term collaboration with Chunghwa Telecom's 5G
team to integrate the technology with 5G wireless
communication, enabling the possibility of real-time
analytics and reporting. Compared to the traditional
monitoring mode of "recording first and analyzing
later", low-latency 5G communication effectively
reduces the response time after violations occur.
Furthermore, in addition to the aforementioned
applications in marine conservation and carbon
reduction in transportation, the team also identified
several potential industrial applications, such as
integration with smart agriculture, for this technology.
This could not only generate crop yield statistics, but
also aid in post-typhoon damage assessment and
personnel search and rescue. Apart from its use in
aerial imaging, the detection technology for ultra-small
objects has potential applications in the field of smart
healthcare. It can be utilized to detect and analyze
conditions such as colorectal cancer, liver cancer,
and kidney tumors, addressing the needs of precision
medicine and benefiting the general public.

The development team not only published the
technology applied to the "Coastal patrol and
sustainable environmental investigation system
constructed by 5G and intelligent unmanned aerial
vehicles (UAVs)" in renowned international journals,
but also participated in the 2022 Future Technology
Awards and received recognition for its "scientific
breakthrough" and "industrial applicability" from the
judging panel composed of experts from academia
and industry. The potential of this technology to be
applied in various domains in the future is significant.
Congratulations once again to Professor Jen-
Hui Chuang, Professor Jun-Wei Hsieh, and the
entire development team for their award-winning
achievement!
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Blockchain-hased Identity Management

and Access Gontrol

(BIMAC) Framework

for Open Banking Ecosystem

When we discuss the demand for asset management
by individuals and organizations, it's common
knowledge that traditional banks offer services such as
self-service banking, consumer payments, investment
management, and credit loans. However, traditional
banks often operate independently, which can result
in a lack of data integration in their workflows. This
often leads to longer processing times for customers
when dealing with relevant procedures and filling out
information. To improve the customer experience, the
concept of Open Banking has gradually emerged in
recent years. It aims to facilitate information exchange
and interaction among banks, third-party financial
institutions, and customers by opening up financial
data and service interfaces.

Professor Shyan-Ming Yuan and PhD student Chia-
Hung Liao from the Department of Computer
Science developed the "Blockchain-based Identity
Management and Access Control (BIMAC) Framework
for Open Banking Ecosystem" to enhance financial
service security and integrate customer financial
information. The platform, based on the BIMAC
framework, won an award at the 2022 Future Tech
Awards. The team initiated the development of
this technology, as there has been a growing need
to reduce physical contact during the COVID-19
pandemic. In recent years, diverse digital applications
have emerged, which inevitably require the
establishment of a digital identity. However, as the
digital identities scatter in different service platforms,
it has led to issues such as managing decentralized
personal information and the increased risk of identity
theft due to data breaches.

In recent years, there has been a prevalent trend of
traditional banks transforming into open banks, as
previously mentioned. This shift involves relinquishing
control of financial information to customers, allowing
them to decide whether to grant third-party service
providers (TSPs) access to their account information.
To achieve digital identity integration and decentralized
data access control, the team endeavors to
decentralize the current financial ecosystem that
revolves around financial companies. They aim to
create a blockchain-based platform for personal
information security and control for open banks,
along with designing and implementing decentralized
applications (DApps). Upon receiving the customer’s

consent, third-party service providers can utilize
the platform to aggregate the customer’s financial
information, including assets and bills, from multiple
banks. They can then conduct the data analysis to
offer a wide range of innovative services that cater to
the customer’s needs.

The platform under the BIMAC framework is equipped
with six essential capabilities for open banking,
including decentralized integration of digital identities
of customers, single-click access to third-party
services through private keys, online account opening,
data sharing that conforms to EU GDPR, authorization
of payments and transactions, as well as monitoring
of TSP access. Overall, this framework serves to
enhance cybersecurity for cutting-edge financial
services while expanding the current product offering.
Additionally, it establishes a standardized model of
sharing services for open banks and encourages
collaboration and innovation among banks and TSPs
in order to accomplish objectives like "blockchain
consortium governance," "user identity integration,"
and "secure data sharing." As a result, it fosters a
dynamic and inclusive banking ecosystem.

At present, our country has not yet incorporated
the third-stage of open banking business. However,
once we manage to progress to the third stage so-
called "transactional information" of open banking
in the future, which allows customers to authorize
TSPs to submit transaction requests to banks," the
BIMAC framework will be capable of fulfilling the
requirements for bill payment, integrated payment,
and online contract signing. By combining the
advantage of traditional banking and blockchain
technology, the team enables customers to register
with their real identities while remaining anonymous on
the blockchain so as to ensure privacy protection and
data sharing. Meanwhile, it can also prevent regulatory
agencies from losing their monitoring capabilities while
achieving the goal of decentralization. The technology
has been verified to support “contactless financial
services" and "mobile identity verification apps" that
the Financial Supervisory Commission R.O.C. strives
to promote. It has the potential to serve as a core
infrastructure for various integrated services in the
future, ultimately enhancing the digital ecosystem of
financial services.
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Revolutionizing Image and Video
Compression with Artificial Intelligence

Ever since the emergence of Al chatbots like ChatGPT
and Bard, developed by OpenAl and Google, the
public is getting acquainted with related technologies
in the field of artificial intelligence. The wide range of
applications, the remarkable efficiency, and quality of
their outputs are all astounding to everyone. Thanks
to substantial improvements in GPU computing
power and algorithm development, Al technology has
been widely applied in diverse intelligent application
services. However, the crucial domain of "image/video
compression technology" in multimedia has remained
a long-standing challenge for academia, industry, and
research, with no significant breakthrough achieved
over the past two decades.

Due to the impact of the COVID-19 pandemic in
recent years, there has been a significant increase
in demand for streaming video entertainment and
remote interaction. Recognizing the heavy reliance
on video/image compression technology by popular
video streaming services like YouTube and Netflix,
as well as video conferences, Professor Wen-
Hsiao Peng and his team from the Department of
Computer Science have successfully developed an
innovative technology called "Al-assisted Image and
Video Compression with Reinforcement Learning."
Their objective is to enhance image or video coding
through the evolutionary characteristics of machine
learning, leading to significant advancements in
compression efficiency. During an interview, Professor
Peng emphasized that the bandwidth requirement
to transmit an uncompressed video sequence with a
frame rate ranging from approximately 20 to 60 frames
per second exceeds the capacity of typical networks
to handle. As a result, how to effectively compress
video/image data has been a longstanding crucial
challenge faced by experts and scholars in various
fields.

Previously, video and image compression relied
on mathematical algorithms designed by humans.
However, Professor Peng’s team decided to break
away from conventional methods and explore the use
of Al technology as a substitute for these algorithms
in order to improve compression efficiency while
considering visual quality requirements and overcoming
existing technological limitations. Currently, there are
three major trends in the global development of Al
applications in image and video compression: Al-
based, Al-assisted, and Hybrid-based approaches.
Regarding Al-assisted image/video compression,
the team made significant strides by introducing
“reinforcement learning" for encoding process.
This innovative technique levels up compression
efficiency without modifying the existing codec. The
team successfully presented this method at the Data
Compression Conference in 2021 and subsequently

filed patents in both Taiwan and the United States.

On the other hand, the team has made breakthroughs
in the field of Al-based end-to-end learning-based
image and video compression. By utilizing the
latest Normalizing Flow generative model, the new
method can attain the optimal visual quality of the
reconstructed target video while maintaining the same
bitrate. Not only does this surpass the performance
of the traditional compression standard, HEVC, but it
also approaches the most recent video compression
standard, VVC, established by the ITU (International
Telecommunication Union) and ISO (International
Organization for Standardization) in 2020. Moreover,
compared to the conventional HEVC, the learning-
based image and video compression technology
substantially enhances the subjective visual quality,
which indicates the groundbreaking nature and
potential development of this technology. In the future,
as there is an increasing demand for high-definition
video sequences such as 4K and 8K, Al-based image/
video compression technology with high efficient and
high-quality reconstruction will play a pivotal role in
influencing the development trends across relevant
industries.

Recalling the bottlenecks encountered during
development, Professor Peng deeply expresses
appreciation to the National Center for High-
Performance Computing (NCHC) for their hardware
support. Initially, the team had to connect over 20
computers in the laboratory using parallel processing
to barely meet the project requirements. However, it
is still inevitable to incur time costs in Al parameter
adjustment and model construction. The adoption
of NCHC's Taiwania 1 HPC service, which provides
extensive support for various deep learning framework
containers, has brought significant benefits to the
team. Notably, the previous time-consuming process
of environment setup, which used to take hours, has
been remarkably reduced to a matter of seconds. This
solution has simultaneously addressed issues such
as the time-consuming maintenance of computing
architecture and the timely upgrades of computer
equipment.

At present, Professor Peng and the team have
accomplished numerous patent applications and
established partnerships with major international
companies. They have achieved second place in the
Call for Evidence on learning-based image coding
organized by the JPEG Al Committee, an international
compression standard organization. We hope
that the team's innovative technology, Al-assisted
image compression with reinforcement learning,
will revolutionize and surpass current technological
constraints to become widespread in the future.
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Professor Mong-Jen Kao: Garing for Society
and Applying what We Have Learned

We are deeply honored to have Associate Professor
Mong-Jen Kao join us for this interview. Professor
Kao, from the Department of Computer Science,
specializes in approximation algorithms, combinatorial
optimizations, algorithm design and analysis, and
geometric computing. By leveraging the wealth of
diverse experiences gained from Professor Gao's
studies and academic research abroad, we hope
to provide valuable career guidance for our fellow
students in the department who share the same
passion for the field of computer science. For years
dedicated to rigorous theoretical research, Professor
Gao has immersed himself in highly challenging
academic pursuits. We believe that his invaluable
experiences and unique perspectives can serve as
guiding beacons for students who are passionate
about theoretical research, helping them find their
proper path for personal growth throughout their
academic journey.

Passion and interest serve as the primary
motivators for researchers in the field of
Computer Science.

When Professor Gao talked about the moment that
he decided to dive into the field of computer science
and pursue a career as a theoretical researcher,
he recalled that he used a computer in elementary
school for the first time and was amazed by the
various fascinating and powerful tools within the DOS
environment. He was also drawn to various interesting
and enjoyable computer games. During his time in
high school, Professor Gao happened to participate
in programming competitions. By engaging in pre-
competition practice and actively participating, he
experienced the profound delight and inspiration that
came from continuous problem-solving, experimental
learning, and the exploration of diverse, innovative
algorithms. Consequently, organizing and assimilating
fundamental knowledge, as well as practical exercises
for competitions, became the central focus of
Professor Gao's high school years.

Afterward, Professor Gao was admitted to the
Department of Computer Science and Information
Engineering at National Taiwan University, embarking
on his chosen academic path. Despite fewer
opportunities to participate in competitions, his
passion for mathematics and the art of problem-
solving remained unwavering. Motivated by numerous
seniors and mentors, he chose to immerse himself
with a profound passion and keen interest in
theoretical research that was a relatively niche field
in Taiwan. With the expectation to leverage his
comprehensive training and innate mathematical
ability, he aims to make significant contributions to his
research.

Give balanced importance to learning and critical
thinking and build a strong foundation, and then

the blueprint for self-fulfillment will effortlessly
materialize.

While pursuing his doctorate, Professor Gao embarked
on a two-year research visit to Karlsruhe Institute of
Technology in Germany. Looking back on that period,
he not only encountered cultural differences and
value disparities between his home town and abroad
but also became acutely aware of the numerous
deficiencies in his mastery of fundamental tools within
the field of theoretical research.

“It's not a matter of talent difference, but rather
a devastating hindrance that prevents me from
pursuing better research and confines me to tasks
that | am already familiar with." By embracing the
learning philosophy of Confucius, the great ancient
Chinese teacher who emphasized the importance
of thoughtful learning in his famous quote, "Learning
without thought is labor lost; thought without learning
is perilous," Professor Gao adopts a harmonious
approach to learning and thinking. Guided by
profound insights, he diligently strives to comprehend
and internalize the essential theoretical tools during
his learning process. As Professor Gao adjusts the
external direction of his learning and undergoes a
shift in the internal cognition, the strong groundwork
established in the past equips him with sufficient
confidence to deal with the cutting-edge research
achievements in his field. Furthermore, this renewal
of belief reignites his confidence in his self-efficacy to
make valuable contributions to the most outstanding
research inquiries.

Professor Gao, as a former student, has high
expectations for the students of the Department of
Computer Science in our college. He hopes that they
can fully utilize the abundant educational resources
and excellent learning environment available to
them. It is their responsibility to benefit society while
enhancing the esteemed reputation of the Department
of Computer Science at National Yang Ming Chiao
Tung University. They should strive to become
leaders in industry, academia, and research, pioneer
technological innovation and collectively shape a
prosperous future. Simultaneously, he hopes that the
students will hold the mindset of "caring for society
and applying what we have learned," and give back
the resources and benefits they have gained during
their studies to the community. This will cultivate a
cycle of warmth and positive influence. Inspired by his
advisor's motto, "Every task is a reflection of myself;
everything | undertake must be a masterpiece,"
Professor Kao expects that the content of his future
research papers will undergo meticulous refinement
to present high-quality and substantial research
findings without any redundancy. We express our best
wishes to Professor Mong-Jen Kao for the successful
realization of his goals!
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The event celebrating the merger of National Yang
Ming University and National Chiao Tung University
into National Yang Ming Chiao Tung University took
place on February 1st, coinciding with the Anniversary
Celebration Week that commences in the first week
of February. The theme of this year's celebration
was 'Metamorph,' symbolizing the transformation of
NYCU after the merger. It represents the university's
efforts to drive change in Taiwan's academia and
industry, creating a fresh and active atmosphere.
This paves the way for a new era in higher education
and fosters a prosperous future characterized by the
emergence of talented individuals and harmonious
collaboration between academia and industry. During
the Anniversary Celebration Week, NYCU announced
the recipients of the 2nd Outstanding Alumni Awards.
Congratulations to the following individuals: Shyh
Chyi Wong, the President of RichWave Technology
Corp; Chieh-liang Wu, the Vice Superintendent of
Taichung Veterans General Hospital; Chi-lung Li,
the Chairperson of the Board of Excelliance MOS;
David Tu, the Vice President of Synnex Group; Allen
Hu, the Deputy Political Minister of the Ministry of
Transportation and Communications; Yao-shen Chen,
the Vice Superintendent of Kaohsiung Veterans
General Hospital; Kui-mei Chen, the Director of
Banqiao Veterans Home; Li-Pin Chi, the Director of
the Aerospace Department of National Chung-Shan
Institute of Science and Technology; Alan Tsai, the
Vice President of Quanta Computer; and Chia-jui Su,
the general manager of the accounting firm KMPG
Taiwan. They have all been honored with the title of
Outstanding Alumni of the Year. Congratulations to
each of them!

Among the ten recipients of the Outstanding Alumni
Award this year, two of them are from the College
of Computer Science. They are David Tu, the Vice
President of Synnex Group, and Alan Tsai, the Vice
President of Quanta Computer. These excellent
awardees embody the character of NYCU computer
science professionals. Through their relentless
efforts and accumulated academic and professional
experiences, they both have achieved remarkable
accomplishments in the information industry. By
attending the outstanding alumni award ceremony,
they returned to their alma mater to share their
own academic and career journeys with students,

jersary

expecting to inspire and provide guidance to the
students in their future endeavors through their
remarkable success stories as distinguished alumni.
Additionally, they aimed to instill in the students the
spirit of cherishing their origins, which holds great
significance within the computer science community
of National Yang Ming Chiao Tung University.

An Outstanding Alumnus - David Tu

After graduating from the Department of Computer
Engineering at National Chiao Tung University in
1980, David Tu dedicated himself to the development
of the Xiao Shentong Chinese computer. With the
accumulation of practical experience and enthusiasm
driven by the spirit of "learning without boundaries”,
Tu decided to pursue further studies in the United
States. Following the successful completion of his
master's degree, he ventured to Silicon Valley, the
hub for information technology, and took on a role
in operating system development at Novell. He
became one of the pioneering Taiwanese that dared
to explore the field of communication protocols and
network operating systems in the early days. Upon
his return to Taiwan in 1994, Tu joined the Synnex
Group, where he proactively introduced renowned
brands in servers, networks, software, and cloud
services. Under his leadership, Synnex Group
transformed into a comprehensive provider of ICT
products and channel services. While deeply rooted
in Taiwan, he successfully replicated his experiences
and applied them to international markets. Synnex
Group expanded its business presence in mainland
China, Australia and New Zealand, ASEAN countries,
India, the Middle East, Africa, Turkey, and various
other regions. As a result, Synnex Group grew into the
largest ICT channel group in the Asia-Pacific region,
with annual revenue reaching NTD 800 billion.

Additionally, Tu has devoted himself to fostering global
industrial cooperation and facilitating partnerships
among Taiwan, European, and American brands to
penetrate the Asia-Pacific market. He has consistently
been recognized as the annual recipient of the Best
Partner of the Year by various brand manufacturers.
In 2022, he received the prestigious honor of being
the only Taiwanese selected for the Intel Global Hall
of Fame in recognition of his remarkable contributions
to the field of information and communications. Tu

modestly attributes a portion of his outstanding
accomplishments to the learning environment provided
by National Chiao Tung University. The university's
four-year comprehensive curriculum training and the
instilled values of practical learning and pragmatic
approach equipped him to effortlessly confront
challenges encountered during his study abroad and
job hunting. Fondly recalling the unwavering guidance
from his instructors and mentors, Tu expresses sincere
gratitude while also aspiring to continuously contribute
to his alma mater and bring glory to it in the future!

An Outstanding Alumnus - Alan Tsai

Alan Tsai, the Executive Vice President of Quanta
Computer, completed his studies in the Department
of Computer Engineering at National Chiao Tung
University in 1984. He joined Quanta Computer
in 2002. While working at the company, Tsai has
consistently utilized his keen insight into industry
trends to successfully establish several new business
ventures with excellent precise foresight. One notable
achievement is his collaboration with Google for the
development of the groundbreaking Chromebook,
which attained a remarkable global market share
of over 80% and ushered in a new era of fierce
competition in the laptop industry. Moreover, Tsai
foresaw the emerging trend and potential of electric
vehicles over two decades ago. The automotive
electronics division he established has now evolved
into the world's leading supplier of central control
computers and various computing units for electric
vehicles.

Furthermore, leveraging his exceptional leadership

abilities, Tsai has successfully guided a team of
thousands of people towards active involvement
in the innovative research and development of
products in fields like laptops, mobile navigation,
and Al. He unwaveringly dedicated himself to forging
an unparalleled competitive advantage for the
Quanta Group and solidifying Taiwan's prominent
position in the global landscape of information and
communications technology. During his acceptance
speech, Tsai also highlighted the culture of practical
learning at National Chiao Tung University. This
amalgamation of a strong educational foundation
and extensive hands-on experience has empowered
him to surmount complex operational challenges by
the practical skills he gradually acquired during his
studies. Moreover, by embracing the spirit of "striving
for excellence in every task", he endeavors to make
optimal decisions for the group and ensure their
thorough implementation.

Congratulations once again to the two outstanding
alumni from the College of Computer Science.
As outstanding alumni of the university, their
accomplishments in the fields of information and
communications have not only brought significant
benefits to the industries and the general public in
Taiwan but have also exerted a lasting global impact,
influencing the pace of technological advancements.
Their performance exactly embodies our university
motto, "Striving for new knowledge to accomplish
ambitious goals, embracing practicality and
perseverance," and sets an example for all younger
students.
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Supercomputers : The Past and Present

“Supercomputers can be hugely beneficial to society.
In one example, supercomputers accurately predicted
a heavy snowstorm and widespread frost in Florida,
USA, allowing fruit farmers to take preventative
measures two weeks before the storm hit, ultimately
saving their orange crop for the year. However, there
have been challenges in acquiring supercomputers.
For instance, when Taiwan's Central Meteorological
Administration attempted to purchase a Cray
weather forecasting supercomputer from the United
States, concerns over the US military's science and
technology strategy threatened to impede the process.
Fortunately, with the help of Dr. Steve Chen, the
import of the Cray supercomputer was successfully
completed.”

Cray Research designed and manufactured its first
supercomputer, the Cray-1, in 1976. The initial Cray-
1 system, which was delivered to Los Alamos National
Laboratory, had a price tag of 8.8 million US dollars.
Building on the success of the Cray-1, Seymour Cray,
widely regarded as the father of supercomputing,
unveiled the Cray-2 in 1981, which featured liquid
immersion cooling technology.

During the development of the Cray-2, Cray Research
launched a parallel project to create the Cray X-MP,
led by Dr. Steve Chen, who served as the principal
designer of the system. Chen, who had joined the
company in 1979, was presented with two options
at the time: to join the well-resourced Cray-2 team or
to spearhead a new project with limited support from
the company. Chen opted for the latter, leading the
development of the Cray X-MP alongside a dedicated
team of engineers.

Over 30 years later, Dr. Steve Chen spoke to me in
a relaxed manner, explaining that he had chosen
to pursue the riskier and more innovative option
presented to him when he joined Cray Research in
1979. This choice led him to develop the CRAY X-MP
supercomputer, utilizing a multiprocessor design
with cheaper processors. Despite slightly lower
performance compared to the Cray-2, the Cray X-MP
boasted an impressive overall instruction issue rate of
1 billion instructions per second (1000 MIPS), while
greatly reducing the total cost. All eyes were on Dr.
Chen, who recalled the 1983 press conference as his
first public speaking event in English, which had made
him feel nervous and caused him to stammer.

During Dr. Chen's visit to the National Chiao
Tung University in July 2009, | had the honor of
spending time with him and gaining invaluable
insights. He emphasized that supercomputers can
greatly benefit society, citing an instance where a
supercomputer accurately predicted heavy snow
and frost in Florida, USA, allowing fruit farmers to

take preventative measures two weeks prior to the
storm and save their crops. Dr. Chen also played a
crucial role in overcoming an obstacle encountered
by the Taiwan Central Meteorological Administration
during the purchase of a Cray weather forecasting
supercomputer from the United States, helping to
ensure a successful import. In 1985, while Dr. Chi-
Fu Den was directing the Engineering Division of the
National Science Council and working on plans to
establish a high-speed computer center, he sent staff
to seek advice from Dr. Chen, underscoring the latter's
reputation as a leading expert in the field.

In recent years, Dr. Chen has dedicated himself to
research and development that extends to rural and
ethnic minority regions. During a dinner | had with him
in Hsinchu, | ordered lamb chops and asked him how
the food was. Initially, he replied politely that it was
fine. However, a few moments later, he revealed the
truth - ever since he tasted lamb dishes served by the
Kazakhs in Gansu, he had never been satisfied with
lamb from other places. He went on to describe a
fascinating scene he had witnessed of modern Kazakh
herders on motorcycles herding sheep and goats in
rural plains.

For the development of supercomputers, Hans Meuer
from the University of Mannheim in Germany began
tracking significant trends and developments in High-
Performance Computing (HPC) back in 1986. In 1993,
a group of experts initiated the TOP500 project to
evaluate and rank supercomputer systems based on
their computing capacity. The Top 500 list does not
focus on the number of processors (CPUs) or hard
disks, but rather on the amount of computation that a
system can perform.

Supercomputers play a critical role in the field of
computational science by performing massive
and complex calculations, such as Floating-
point Operations (FLO). The performance of a
supercomputer is commonly measured in floating-
point operations per second (FLOPS). The first
standard for floating-point arithmetic, IEEE 754-
1985, was established under the leadership of William
Kahan in 1985. William Kahan is widely recognized
as "The Father of Floating Point" due to his significant
contribution to the advancement of IEEE standards for
floating-point computation.

During my tenure as the Deputy Minister for the
Ministry of Science and Technology from 2014 to
2016, | oversaw the establishment of supercomputers.
This experience helped me appreciate the complexity
of the technology and deepened my recognition of
the significant contributions made by past computing
pioneers.




&S Sk E

Science Column

ATRE(ERR T E

STEMAEEEIREREA > HRsZEss (Compiler)
KAE¥EZ 4 (Operating System) EYEEEINAT]

N
= °

TFERMEIEA TR THEEENREBANE
RETHAE » SBFTAEAMNZNAEIBIGET - RMEE
BREREANEERAEIEME (Microsoft)
Windows K& 38R (Apple) macOS o ELeE%
AMIINEER M - REZRIEBHINN 1960 FE
FERI BB RN EE /] o

1965 F B> EMERZE (Bell Labs)
ZEEF (General Electric) & IE T2
(MIT) SEEII—EZEAE (Multi-user) »
% T (Multi-processor) ~ZE%x (Multi-level)
BITEEZ4% > T84 MULTICS » TBERMEZ 9
RIRRIBEERM) 2 RIWEBHE (Fernando José
"Corby" Corbaté, 1926~2019)

SR2EFERSER (Ken Thompson)
EMUTICS B Y — BB HEENX TERIKR
171 (Space Travel) - EEE R =7 1969 &F
#RIE2 B MULTICS BUFRES - B AR > A
TEEEEDUEEITER 0 S ERKRIRE (Dennis
MacAlistair Ritchie, 1941~2011) » R YE—F
EEMENIEEZRG > T84 Unix e BEFERAR
BRM AT > BRI EERRA -

£ Thompson & Ritchie % 1§ B & #

(Turing Award) B9 R & (1984 F) » B W
B 5 = 09 £ 7 B8 T CAT&T Bell Laboratories
Technical Journal) #R#EE—HA4S Tl > EFI5T
UNIX 747 © 1984 FiE—H5T) » EBLSM
AN RBAR o SIS TIESRIEE S FT S
& o B Preface BY Robert L. Martin @& 1E
Bellcore BRFHIAER » M Robert H. Morris Bl
2010 £F IBM N2 IKARFFEIAES, » ML 2010 2R
A72 > 1825 IBM Faculty Award 453 ©

X/ M—F BEHE

TER - BRBMEETR BRAE) &
RBIB— IR EREEHBRBIERNITSHE L
BUBHE > MIFRRMBINER ©

2008 £ 4 HeE A8 (Cray Inc) BAsRELE
B (Intel) MT&1E > A Xeon RIEE R T4
AR ETRATIEHBAR B » #8724 Cray CX1L ° B8
MENERTE > Ba S8 (High-end
Computing) e U Z &8 CPU ETHEEE » [RIE
2 ¥ 47 (Concurrency Theory) » EHIH
FESEAKBEA (Arthur John Robin Gorell
Milner, 1934~2010) o

Fht 2014 ~ 2016 FE AR B E EB R
EBIGHVEE - THRERIERE > BERTSE
At EHRITRERNTRL

ERMERERAMHT

H—F
B fFARBABE T ARG BENIREENSE
FiBEE

RRBVGRRBREBETRESHERE &
RBELETHEE  BERERITRE & ACM
Fellow ~ |IEEE Fellow ~ AAAS Fellow A IET
Fellow ° WZC BLE R EEAR ~ TTEIRTE R ARE
B BRE—EVERRML oTtalk » EREAR
BEEREX  E2HBE EEREZFEY | B -
BREZIT - EFEM -~ 88 ~ B BIENRRIE
HANEBERHELE 28 < 3 > < KigH
M >e

The Birth of Computer
Operating System

Computers have become more user-friendly and useful
to human beings, largely due to the development of
compilers and operating systems. An operating system
(OS) is a system software that manages hardware
resources and software functions of a computer or a
mobile device so that all applications and programs
can run smoothly. The most widely used operating
systems for desktop computers include Microsoft
Windows and Apple macOS. These operating systems
are composed of many complicated functions, most
of which were developed by computer scientists in the
1960s.

In 1965, Bell Labs, General Electric and MIT
collaborated on a project to build a multi-user, multi-
processor, and multi-level operating system, called
MULTICS. The man behind the MULTICS was
Fernando José "Corby" Corbaté (1926~2019), who
is also known as the father of the "time-sharing
processing system".

Ken Thompson, who was part of the MULTICS
project, developed a video game called Space
Travel on the operating system. However, Bell Labs
ended its involvement in the project in 1969. Some
people jokingly said that in order to continue playing
the game, Thompson brought in Ritchie (Dennis
MacAlistair Ritchie, 1941-2011) to develop a more
efficient operating system called Unix. This operating
system later became mainstream and was widely
adopted by various computers.

The year after Thompson and Ritchie won the Turing
Award, a special issue of the AT&T Bell Labs Technical
Journal from 1984 was devoted to UNIX systems. This
commemorative special issue holds a special place
in my heart. The articles in this special issue were
contributed by renowned authors, including Robert
L. Martin, who was the author of the Preface and my
former boss at Bellcore, and Robert H. Morris, the

Vice President of Global Services at IBM in 2010. He
came to Taiwan in 2010 and presented me with the
IBM Faculty Award.

In recent years, supercomputer manufacturers
have challenged the notion that "high-speed
computing" can only be achieved with a high-speed
supercomputer, highlighting the importance of the
operating system. In April 2008, Cray Inc collaborated
with Intel to develop a supercomputer called Cray
CX1, which utilized a Xeon processor and blade
system design. This new era of high-speed computing
is also known as "High-end Computing," and is built
on the core concept of Concurrency Theory, to which
Arthur John Robin Gorell Milner (1934~2010) made
significant contributions in its early stages.

During my tenure as Deputy Minister for the Ministry
of Science and Technology from 2014 to 2016, |
oversaw the establishment of supercomputers, which
gave me a greater appreciation for the complexity of
the technology and the invaluable contributions of
past computing pioneers.

Dr. Jason Yi-Bing Lin

Lifetime Chair Professor of the Department of
Computer Science at National Yang Ming Chiao
Tung University and Winbond Chair Professor

Dr. Lin is currently a lifetime chair professor of the
Department of Computer Science at National Yang
Ming Chiao Tung University and Winbond chair
professor. He is an ACM Fellow, IEEE Fellow, AAAS
Fellow and IET Fellow. His research interests include
Internet of Things, mobile computing, and system
simulation. He has developed an Internet of Things
system called loTtalk, which is widely used in smart
agriculture, smart education, smart campus, and
other fields. He has a variety of interests, such as art,
painting, and writing, as well as voyaging through
science, technology, and humanities.
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Dr. Chih—-Kai Chang’s speech on

Cybersecurity Market Survey: Products,
Services, and an Emerging Trend

As internet technology continues to thrive, people's
reliance on the internet is increasing. However, the
popularity of the internet also brings new risks and
challenges, and "cybersecurity issues" have become a
topic of concern for society in recent years. According
to statistics, there are now over four billion internet
users worldwide, and the economic losses caused
by cyber attacks reach tens or even hundreds of
billions of dollars each year. Not only that, cyber
attack methods are also becoming more diverse,
from malicious software, phishing, to identity theft, all
of which pose a threat to individuals and companies'
cybersecurity. Therefore, strengthening cybersecurity
awareness and measures is urgently needed.

In light of this trend, the Institute of Computer Science
and Engineering at NYCU held a seminar last year on
"Cybersecurity Market Survey: Products, Services,
and an Emerging Trend." The keynote speaker Dr.
Chih-Kai Chang is an experienced speaker to talk
about this topic. He obtained his doctoral degree at
NYCU and currently serves as the product director
at Woodpecker Technology. Dr. Chang previously
served as the head of a cybersecurity solution team
at Foxconn and was an assistant editor of IEEE
Reliability Magazine from 2015 to 2016. Moreover, he
has also served as a cybersecurity lecturer at College
of Hacker, HITCON Community in 2018, and other
related training programs.

The purpose of this seminar was to inspire future
learning and research in the field of cybersecurity
through guiding the audience in learning about
the cybersecurity market and its related products,
services, and trends, with the hope of inspiring future
researchers in this field. At the beginning of the
seminar, Dr. Chang emphasized the importance and
demand for defense systems against cyber attacks
among companies. He listed several categories of
product available in the cybersecurity market. Dr.
Chang then introduced the Cyber Defense Matrix
(CDM) framework promoted by the Open Web
Application Security Project (OWASP). The CDM
framework lists several key areas such as prevention,
detection, response, and recovery. Each area is
subdivided into different parts to help companies
better understand the required security products
and services. This framework can help companies
formulate appropriate protective measures to avoid
malicious cyber attacks.

Next, Dr. Chih-Kai Chang talked about the concept

of cyber security visibility. He cited a famous quote
from Sun Tzu's The Art of War: "know yourself and
know the enemy, and you can fight a hundred battles
with no danger of defeat." He then explained that in
addition to monitoring and preventing external threats,
it is also important to have a clear understanding of
one's own assets and to be aware of related risks and
vulnerabilities. For example, data such as hardware
information, program operations, user account usage
status, and network traffic are all important for building
cyber security visibility. However, according to market
research by Forrester, only about 17% of organizations
currently have implemented cyber security visibility.
One of the possible reasons is that cybersecurity
in the academic field is still ahead of cybersecurity
applications in reality. As a consequence, many new
technologies face challenges in productization, making
it difficult to utilize the latest technologies to achieve
cybersecurity protection efficiency.

In the final stages of the seminar, Dr. Chih-Kai Chang
discussed the advantages and disadvantages of Al-
driven security visibility technology. For enterprises and
organizations, using artificial intelligence to monitor
and analyze data can greatly reduce dependence
on human resources, thereby saving time and labor
costs. Moreover, through analyzing and comparing
large amounts of data, abnormal behaviors or
patterns can be quickly identified, potential security
threats can be detected in advance, and losses
and damages caused by attacks can be avoided.
However, this technology also has some shortcomings
and challenges, including the need for a large amount
of data to support and train models, as well as the
possibility of bias in Al models and algorithms, which
can lead to misjudgments in analysis and prediction
results, and these issues need to be optimized and
resolved.

Overall, the related technologies of Al-driven security
visibility have great development potential and can
help enterprises and organizations better protect data
security. In addition, potential security threats can be
dealt with and detected in a timely manner. However,
each company or organization needs to carefully
consider the pros and cons before implementation.
Furthermore, it would be better to implement
necessary security measures to ensure the security
and reliability of data, as the strategy "know yourself,
know your enemy" suggested by Dr. Chang for
network security protection.
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Professor Kenji Doya’s speech on

What Can We Further Learn from the
Brain for Al and Robotics

Professor Kenji Doya received his Ph.D. degree from
the University of Tokyo and is currently a professor
at the Okinawa Institute of Science and Technology
Graduate University (OIST).

His research interests include artificial intelligence,
deep learning, machine learning, neuroscience,
and robotics. He leads a neural computation team
dedicated to understanding how the brain or artificial
intelligence, as agents, can perform reinforcement
learning in unknown environments and further develop
robust and flexible algorithms for learning.

On February 13, 2023, Professor Doya was invited by
the College of Computer Science and the Institute of
Neuroscience to give a keynote speech on "What Can
We Further Learn From the Brain for Al and Robotics".
In his speech, Dr. Doya shared the history and
development of neuroscience and artificial intelligence
research. Many machine learning architectures can be
analogized with the biological properties of the brain,
such as the structure of neurons and perceptrons,
or the division of different brain regions for different
functions and module segmentation for different goals
in neural networks. Through these observations, the
high correlation between neuroscience and deep
learning can be discovered. Therefore, by approaching
research from the perspective of neuroscience, further
advancements can be made in the development
of artificial intelligence and robotics has become a
research topic.Among them, there are many similar
examples between the learning mechanism of the
brain in neuroscience and the reinforcement learning
in machine learning. For instance, the brain can be
regarded as a complex system of multi-agents with
different learning methods, the dopamine constraint
mechanism, the reward prediction of the basal ganglia
in the brain, and the principle of the deep Q network.
These examples demonstrate similarities that go
beyond their structural aspects."

The above examples once again demonstrate the
close relationship between neuroscience and the
development of artificial intelligence. Therefore, based
on the advancements in brain neuroscience, the
speaker shared with us the potential directions of Al
development and the current research topics. The
discussion primarily covers three main themes: energy
efficiency, data efficiency, and autonomy and sociality.
Building on the concept of biophysical computing,
researchers have developed neural morphology
chips that exhibit excellent energy efficiency through
distributed memory. Additionally, mental simulation
was proposed to utilize reconfigured pre-trained
predictive models and action strategies to aid learning,
as well as to leverage existing data. Lastly, similar to
human’s self-learning, the most promising research
direction at this stage would be artificial intelligence
that can independently discover new theories,
algorithms, or objectives. However, there are still
many issues that need to be carefully evaluated. For
example, whether the self-development of artificial
intelligence might violate current ethical standards and
whether it could be exploited by malicious individuals
for criminal purposes.

In addition to introducing the connection between
neuroscience, brain science, and reinforcement
learning, Prof. Doya also showcased some recent
research achievements in the field of autonomous
or social artificial intelligence led by his team. For
example, robots can exhibit responses to rewards that
resemble the risk assessment attitudes of different
personalities in humans. Furthermore, through
reinforcement learning, robots can actively adjust
their positions to accomplish specific tasks such as
walking or standing. These studies related to robot
behavior and decision-making serve as references and
foundation for developing more flexible and automated
artificial intelligence or robots that can adapt to
different environments.
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CGI Lab Winning All 3 Medals
at AWS DeepRacer League

The 2022 AWS DeepRacer League has launched
an eight-month qualification tournament from March
2022. The tournament attracted developers from
academia and industry around the world to participate
in the qualifying stage. More than 150,000 developers
participated in the challenges and screenings and
eventually 50 players from all over the world advanced
to the knockout stage of the championship in Las
Vegas.

AWS DeepRacer is an autonomous 1/18th scale
race car powered by advanced machine learning
technology called "Reinforcement Learning (RL)".
Since AWS DeepRacer was announced by Amazon
Web Services (AWS) in 2018, it has attracted attention
from all over the word and the racing competition
is held every year. Participants have to develop a
reinforcement model to control throttle and steering.
The platform designed by AWS for RL beginners
provides an interesting and fun way for developers to
get started with machine learning.

Over the years, the seniors of CGI Lab have performed
very well in AWS DeepRacer League, including Yongjia
Zhu (bronze medal 2019), Bo-Chun Hsu (gold medal
2020), and Kuei-Ting Kuo (bronze medal 2020).
CQGlI Lab also participated the competition last year,
although we (Lee |, Lee Cheng Yi, Shih Yu Wei) made a
mistake in the final and finalized the top 24 in 2021.

In the 2022 finals, we not only remembered the

lessons from the last year, but also shared the
experience and technical inheritance of the seniors
who have participated in the past competitions. By
observing our opponents in each game and optimizing
the model to make the model run faster on the track,
we finally strive to compete for the spot in the finals.
In the round-of-32 stage of the finals, our model did
not perform as expected. Although we successfully
advanced to the top 32, the top three fastest runners
in the first round were top engineers from JPMC
(JPMorgan Chase), including 2021 champion Rogue.
After the first round of finals, we went back to the hotel
for an urgent postgame discussion. We analyzed the
conditions of the car and the venue on the day and
adjusted the model accordingly. We kept adjusting the
model in the second round of finals (8 out of 32) and
the third round of finals (3 out of 8), thereby optimizing
the model to get the best result.

In the second round of finals, Lee Cheng Yi broke the
record held by JPMC in the first round of finals, posting
a personal best time of 13.768 seconds. In the third
round of the final, Lee | broke Lee Cheng Yi’s record
with 13.756s, thereby becoming the track record
holder. In the end, Lee I, Lee Cheng Yi, and Shih
Yu Wei won the championship, runner-up, and third
place, respectively. We have successfully defeated
many outstanding competitors from industry. Bringing
the world championship back to Taiwan, we showed
once again the world that Taiwan's scientific and
technological talents should not be underestimated.
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In Memory of Professor.Bao—Shuh|Paul Lin,’a
Pioneer and Visionary in the Information and
Communications Technology (ICT) Era

It is with profound sadness that we announce the
death of our colleague and friend, Professor Bao-
Shuh Paul Lin, who passed away on November 13th,
2022 at the age of 74. In gratitude for Professor Bao-
Shuh Paul Lin's contributions to National Yang-Ming
Chiao Tung University and the computer science
industry, academia, and research fields, our university
held a memorial service to honor and remember him
on December 23rd, 2022. We cordially invited all
distinguished guests from various fields to join us in
the memorial service and reflect on the remarkable
life journey and accomplishments of Professor Lin.
This event is to express our grief and honor his
exceptional contribution to the field of information and
communications technology, where he excelled as a
researcher, educator, and a pivotal figure in advancing
the broadband communication applications in Taiwan.

Professor Lin was born in a small farming village in
Pingtung County and grew up with three siblings. All
four siblings have received their university degrees,
which is a testament to the careful upbringing they
received from their parents. This highlights the value
that their parents placed on education for the next
generation, as well as the ambitious and proactive
approach towards self-improvement shared by
Professor Lin and his siblings. Professor Lin built a
solid educational foundation at Shinpi Elementary
School and National Chao-Chou Senior High School
in Pingtung County, then continued his studies at
Tainan First Senior High School before enrolling in
National Chiao Tung University in 1966. He graduated
in 1970 (Class of '59). Following his Bachelor's degree
in Computer and Control Engineering from National
Chiao Tung University, he decided to pursue a
Master's degree at the Institute of Electronics at NCTU
(Class of '62) and stayed on as a full-time lecturer in
the Department of Computer Engineering.

Professor Lin realized that he lacked sufficient
knowledge during his time as a lecturer, which
presented him with the challenging decision of
either pursuing further studies overseas or seeking
employment. With the guidance and encouragement of
his mentor, Professor Nan-Hung Kuo, he successfully
received grants from the university and went to study
in the United States. He earned a master's degree in
computer engineering from the University of Florida in
1976, followed by a PhD in computer science from the
University of lllinois at Chicago in 1980. After earning
his PhD, Professor Lin began his professional career in
the United States, including positions such as senior
research scientist at AT&T Bell Labs, research and
development manager at Racal Data Comm., network
software development manager at Boeing Computer
Services, and senior manager of the network division
at Teknekron Comm. Systems. After contemplating
his time studying and working in the United States,

Professor Lin deems himself lucky to have participated
in leading global companies, witnessed pioneering
advancements in the foremost areas of information
and communications, and acquired exceptional and
precious life experiences that has greatly broadened
his horizons.

In 1991, Professor Lin returned to Taiwan after
gaining practical experience abroad. He took up
the position of Head and Deputy Director of the
Computer Communications Division at the Industrial
Technology Research Institute (ITRI) with the aim
of establishing a strong research foundation for
the development and administration of Taiwan's
network and communication technology. He joined
Philips in 1997 as Senior Vice President of Global
Research Labs and Director of the Asian Research
Institute, taking on the responsibility of revitalizing the
company. He effectively guided Philips in surmounting
developmental obstacles and witnessed the miracle of
doubling annual growth. Subsequently, Professor Lin
accepted an offer from President Chintay Shih of ITRI
to return to Taiwan in 2001 and lead Information and
Communications Research Laboratories. He took over
as the director of Information and Communications
Research Laboratories with the spirit of "conducting
research and development for Taiwan", aiming to
promote the development of Taiwan's information and
communications technology industry and help create
a friendly environment for talented professionals in
research and development.

After retiring with honors from the Industrial
Technology Research Institute in 2009, Professor Lin
chose to return to National Chiao Tung University,
his alma mater, as a Lifetime Chair Professor in
the Department of Computer Science, and the
Director of Information Technology Service Center.
He spares no effort in assisting young scholars in
pursuing research as their career aspiration, and
mentoring outstanding postdoctoral researchers in
finding teaching positions. He is truly an excellent
model of remembering one's roots and giving back,
allowing the experience and passion of researchers
and educators to be passed down and continued.
Professor Lin has devoted himself to the information
and communications technology field for three
decades. Throughout his career, he has published
120 significant papers on technical and management
topics, and received numerous awards, including
the IEEE Third Millennium Medal in 2000 and the title
of IEEE Fellow in 2007. Professor Lin, a prominent
figure in the field of information and communications
technology, devoted his life to serving his alma mater,
hometown, and the land he cherished. Let us dedicate
this article to commemorate Professor Bao-Shuh Paul
Lin, the pioneer driving the rapid development of the
information and communications technology era.
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Comuter Science + Medicine

SN

In order to facilitate full collaboration between
our college's expertise in computer science and
the medical-related fields of Yang Ming Campus
to achieve synergistic effects, our college jointly
organized a cross-campus exchange activity with the
College of Medicine, College of Dentistry, and College
of Nursing on February 9, 2023. Our goal is to deepen
interdisciplinary learning and exchange between
computer science and medicine through academic
exchanges and visits.

President Chi-Hung Lin delivered an opening speech
at the exchange activity, expressing that the COVID-19
pandemic has brought about development in various
areas, including changes in healthcare services and
medical education. He envisions improving disease
prediction, centralizing healthcare services, and
strengthening the connection between healthcare
and disease prevention through the integration of
information and communications technology (ICT) and
big data in the fields of medicine and public health.
President Lin also emphasized the significance of the
integration of engineering and biomedical sciences.
Building upon the existing foundation of Yang
Ming Chiao Tung University, a new discipline called
"Bioengineering" will be established at Bo'ai Campus
in Hsinchu. The goal is to nurture skilled individuals
in bioengineering who can spearhead progress in
biotechnology, precision medicine, and sustainable
technology, and transform the campus into a hub for
future hospital advancements.

Vice Dean Chien-Chao Tseng of the College of
Computer Science provided an overview of the
faculty members in the biomedical field and shared
the current student enroliment status in the Cross-
Disciplinary Smart Health Care program. Additionally,
Vice Dean Jiing-Fong Ling of the College of Medicine
further explained the Physician-Engineer Track and
highlighted the unique "Problem-based Learning"

Cross-Gampus Exchange Actlwty -
= S

ﬁuﬂmﬁﬁiﬁ B ﬁf’ﬁﬂéaﬁ

curriculum employed in the College of Medicine. Dean
Jyh-Cheng Chen of the College of Computer Science
expressed gratitude to the College of Nursing for
establishing the CCS Promotional Office for Cross-
Campus Collaboration within the Nursing Building
on the Yang Ming campus. The CCS Promotional
Office has been in operation for nearly two years,
and despite the challenges posed by the pandemic,
exchange activities have gradually resumed. Moving
forward, the office will continue to promote cross-
campus collaboration. Finally, Dean Chen-Huan Chen
of the College of Medicine, Dean Shou-Yen Kao of the
College of Dentistry, and Dean Hsiu-ju Chang of the
College of Nursing also presented the research and
future development of their respective colleges during
the meeting.

Upon concluding the exchange activity, faculty
members from both campuses took a hike to
Junjianyan. The Junjianyan, with an elevation of
approximately 185.6 meters, is a scenic spot located
in Yangmingshan National Park, Taipei, Taiwan.
Starting from the trailhead at Yang Ming Campus, the
faculty members hiked along the stone steps, enjoying
the beautiful scenery along the way. Upon reaching
the mountain top, they could overlook the Taipei Basin
and the Datun Volcano Group. What makes Junjianyan
unique is its geological landscape, composed of
layers of Miocene formations, sandstone, and shale
that were deposited over 20 million years ago. These
formations have been sculpted by the persistent
erosive forces of seawater over time, giving rise
to a distinct white-gray sandstone terrain. With a
guided tour led by Li-Fen Chen, Deputy Director of
NYCU Information Technology Service Center, the
faculty members gained a different understanding of
Yangmingshan National Park. The exchange activity
ended on a high note after they took a group photo to
commemorate the event.
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On January 9" to 13" in 2023, the Innovative Creative
Technology (ICT) Center of NYCU held Open Labs Annual
Exhibition. This interdisciplinary practical exhibition
was categorized into three themes: "Technology and
Intelligence for Sustainability", "Culture and Civilization for
Sustainability", and "Life and Health for Sustainability".
A total of seven practical courses from our institute
participated and exhibited 17 excellent projects. Through
this exhibition, we aimed to showcase outstanding works
in class to all professors and students in the school
through sharing this creation and accomplishment.

Project: Al & Drone Collaboration

Course Title: Introduction to Drone and Computer
Vision
Advisor: Dr. Kuan-Wen Chen

This is a laboratory course. Students will learn about the
necessary computer vision techniques through practical
experiments. The course provides programmable and
controllable DJI Tello EDU drones, and through hands-
on instruction, students will be able to achieve the goal of
autonomous UAV flight by the end of the semester. This

ractical course aims to deepen students' motivation to
earn computer vision.

Project: Snake

Course Title: Digital Circuit Laboratory

Advisor: Dr. Lan-Da Van

Students: Ting-Lin Chu, Yu-An Chen, Yong-Chi Yang

In this project, students apply the knowledge acquired in
class implement the classic game "Snake" throu? FPGA
and VGA technology. By connecting the control buttons
and switches on the FPGA development board with the
snake in the game, students design various difficulty
levels and game scenes to successfully implement
"Snake" in hardware. The authors of this project are Ting-
Lin Chu, , Yu-An Chen, and Yong-Chi Yang

Project: Tetris
Course Title: Digital Circuit Laboratory
Advisor: Dr. Lan-Da Van

Students: Bo-Syuan Hou, Lai Yu-An, Guan, Ting-
Shiuan, Yen-Chieh Huang,

In this project, we combined FPGA and VGA technology
to implement the classic game 'Tetris." We started by
incorporating the fundamental logic of Tetris, including
block movement, rotation, block stacking, elimination,
as well as displaying blocks, timing, and scorekeeping.
Additionally, we Iincorporated more advanced features
such as the T-spin. Also, we systematically tested each
of these features individually using the interface learned in
class before implementing them on the VGA screen. This
project involved processing clock rates, connecting with
FPGA functionality, logic design, and image refinement.
Throughout this process, we took careful steps to ensure
the presentation of the final project to everyone.

Project: Pikachu Playing Volleyball
Course Title: Digital Circuit Laboratory

Student: Chun-Han Cheng, Po-Kai Chang, Ming-Chi
Ro, Bo-Jun Huang

In this project, students utilized FPGA and VGA
technology to recreate the game 'Pikachu Volleyball.'
They achieved improved visual quality by meticulously
modifying each pixel. Through collaborative brainstorming
sessions, they incorporated numerous features into the

S{hliiien

game, including obstacles, wind resistance, and the
ability to make opponents go berserk. These additions
significantly enhanced the overall playability of the game."

Course: XR Cross-domain Project
Project: The Dying Walker

Advisors: Dr. Jung-Hong Chuang, Dr. Chi-Min Hsieh,
Dr. Hong Yu Chang, Dr. Chuan-Chang Wang

Student: Hsuan Jen, Yu Hsiang Chen, Ching-Fang
Huang, Shu-Yun Yang

The Dying Walker" is an immersive VR360 film that
explores the consequences of living in an era of
technolo?ical revolution. The protagonist's relentless
pursuit of wealth leads to negative consequences due
to neglecting his present life. The film highlights how
technology can create illusions of everything, potentially
causing an unbalanced life. It suggests that individuals
Wtrﬂkteohnology addiction may become soulless "Dying
alkers.

Course: XR Cross-domain Project
Project: Music Across Time

Advisors: Dr. Jung-Hong Chuang, Dr. Chi-Min Hsieh,
Dr. Hong Yu Chang, Dr. Chuan-Chang Wang

Student:, Ting-Han Wu, Pei-Chin, Hsu, Kuei-Hua Ai,
Shu-Yun Yang

Music Across Time" utilizes VR technology to reinterpret
Claude Debussy's "Clair de Lune" and traces back to the
inspiration found in the poem collection "Paul Verlaine,
Fétes galantes," from which Debussy drew when
composing the piece. The virtual world is constructed
based on the poem.

Course: XR Cross-domain Project
Project: Vegetable

Advisors: Jung-Hong Chuang, Chi-Min Hsieh, Hong
Yu Chang, Chuan-Chang Wang

Student: Ting-Han Wu, Pei-Chin, Hsu, Kuei-Hua Ai,
Shu-Yun Yang

In the year 2050, vegetables suddenly gained
consciousness. A vegetable, about to be eaten, sends
a signal to Veggie Planet, where they not only discover
their fellow vegetables being persecuted but also learn
about the favorable living conditions for Veggie Planet
inhabitants on Earth. Consequently, Veggie Planet
dispatches a special agent and provides instructions to
modify Earth's three major resources in preparation for
migration."

Course: XR Cross-domain Project
Project: Happy Sunday

Advisors: Jung-Hong Chuang, Chi-Min Hsieh,
Huang-Chang Hung, Chuan-Chang Wang

Student: Yu-Hsin Wang, Ching-Fang Huang, HUNG,
HUAN-CHANG, Yu-Hsiang Chen

In this project, a Taiwanese boy who loves the stars
expresses his wish to see them to his parents. His
parents responded and said, "we will go stargazing on
the mountain as Iong as you have enough knowledge
about constellations.” One day, a telescope appears In
the boy's room. Through the telescope, the boy learns
about constellations in different seasons, and his parents
fulfill their promise by taking the whole family to go
stargazing on the mountain

Course: XR Cross-domain Project
Project: Whale Requiem

Advisors: Dr. Jung-Hong Chuang, Dr. Chi-Min Hsieh,
Dr. Hong Yu Chang, Dr. Chuan-Chang Wang

Student: Hsuan Jen, Huang-Chang Hung, Ching-
Fang Huang, Yu-Hsin Wang

The Song of Whales" is an interactive poem in VR
360, based on Bai Ling's poem "The Song of Whales
- Remembering the Stranding of 330 Whales on a
Southern Hemisphere Beach in October 1998." The
piece faithfully captures the rich imaginative atmosphere
of the poem and conveys an awareness of environmental
protection that respects nature by minimizing human
activities

Course: 3D Game Programming

Project: Graduate Run

Advisors: Dr. Sai-Keung Wong

Student: Jui Po, Po-Kai Su, Yun-Ling Liao

As graduate students, we must find ways to efficiently
complete our studies, which include finishing the thesis
process, oral defense, projects, and programming tests
pefore the risk of expulsion arises. Throughout this
journey, we need to continually enhance our abilities.
Once the two-year period is over, we will confront
the final test, leading to graduation. We will utilize the
knowledge we have acquired to confront and overcome
the final boss-graduation certificate. "Graduate Run" is a
game that symbolizes this journey.

Course: 3D Game Programming
Project: Escape from the cursed cave
Advisor: Dr. Sai-Keung Wong
Student: Tzu-Yu Chen, Chao Yu-Ting

The protagonist embarks on a legendary cave
exploration, not only to discover unknown paths but also
to evade monster attacks in order to survive. Players can
use the "WASD" keys to move forward, backward, left,
and right, while the "SHIFT" and "SPACE" keys allow
them to crouch and jump respectively. By utilizing the
crosshair at the center of the screen, players can collect
treasures. To combat monsters, players can aim at them
and use the "E" key to shoot. The game is completed
when the player collects all the treasures on the map.
The game ends when the player's health reaches zero.

Course: 3D Game Programming
Project: The Wizard of Oz

Advisor: Dr.Sai-Keung Wong

Student: Chen Yeh, Wen-Hsuan Cheng

"Everyone is searching in this forest. Are they searchin
for what they want or what they have forgotten?”
According to legend, if one can find three keys in this
forest, they will be able to meet the legendary mage and
have all their wishes come true.

Course: Interaction design and virtual reality
Project: Meatball Rider
Advisor: Dr. Li-Wei Chan

Students: Yan-Jun Huang, Dai-Rong Wu, Jun-Rui
Zhou, Zhu Jia-Yao

We used yoga balls to simulate the sensation of riding on
Gong-Wan (meatball) in VR. The varying bouncing forces
and head movements serve as our locomotion method to
control the meatball's movement, including jumping and
lane switohinr?. Additionally, we incorporated vibrations to
simulate interface changes when the meatball encounters
different obstacles, aiming to provide an enhanced user
experience. Players must collect items and navigate
around obstacles within a time limit to reach the end and

unlock a joyful game ending."

Course: Interaction design and virtual reality
Project: Aladdin
Advisor: Dr. Li-Wei Chan

Students:, Chen Yeh, Su Jing-Yao , De-Cheng
Huang, Ting-Han Wu

Throué;h VR technology, our goal is to provide an escape
for individuals whose freedom has been restricted by
the pandemic, allowing them to experience liberation in
the virtual world. The story draws inspiration from the
renowned fairy tale "Aladdin." Players will embark on a
journey riding a flying magic carpet alongside Genie. Our
objective is to replicate the sensation of flying in VR by
incorporating physical objects and create an immersive
gnv'ironment through the use of external electronic
evices.

Course: Interaction design and virtual reality
Project: Aladdin
Advisor: Dr. Li-Wei Chan

Students: Ming Yun Hsu, Wen-Hsuan Cheng, Wan-
Ting Dai, Wei Chang

In the magic forest, there is a malevolent black shadow
that despises music, and the forest residents employ
music to ward it off. However, one fateful day, the piano
in the protagonist's house vanishes. As a result, his sister
being abducted by the black shadow. Determined to
rescue his sister, the protagonist embarks on a journey
wherein he must play the foiano and collaborate with
three colored birds - red, blue, and green - to conquer
the black shadow. The primary gameplay mechanic
involves playing the piano using either a controller or a
MIDI electronic piano. Careful attention has been given to
the animation and sound effects in the narrative, aiming
to enhance the overall sense of interactivity.

Course: CoachBox: Badminton hitting action
analyzation system

Advisor: Dr. Chih-Wei Yi

8tudents: Hsiao-Shao Po, Po-Yu Liu, Hui-Chieh
hiu

CoachBox is a portable computer vision solution that
eliminates the need for wearable devices or cloud
services. Its core technology revolves around detecting
events in badminton matches, enabling the identification
of key movements during strokes, as well as before
and after them. This is achieved through badminton
localization, a tracking model (TrackNetV2), and a human
pose model. By utilizing video playback and annotation
as an effective communication interface, coaches and
students can readily comprehend the training focus and
improve their ball control ability.

Course: Introduction to Embedded Systems Design
and Implementation

Project: Mirror Yoga
Advisors: Dr. Yu-Chee Tseng, Dr. Kun-Ru Wu

$_tL)|(dents: Chi-Chih Chang, Cheng-En Hsieh, Cheng-
i Xu

Computer vision finds numerous applications, and when
combined with sports and fitness, it can facilitate posture
recognition and movement analysis. This project employs
a camera to observe the user's posture, automatically
identifying the type of exercise being performed.
Particularly during the pandemic, when users engage in
indoor exercises, this system serves as a valuable tool for
monitoring their body movements

Please find out more: https://ict-openlabs-2023.act.nycu.
edu.tw/
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GComputer Science students Actively Participated
in Extracurricular English Learning

Starting in the 110th academic year, our college was
selected as a key bilingual college by the Ministry of
Education's bilingual plan. To enhance the English
proficiency of our students and promote them as
international talents, the English Enhancement
Course Program with small-group and customized
courses was provided exclusively for graduate and
doctoral students in the College. These courses
aim to assist students in improving their general and
academic English skills. Students can choose courses
according to their learning needs. The following are
some reflections from students who participated in
the courses during the first semester of the 111th
academic year.

Academic Reading and Writing Courses:
Yu-Fang Hu (Dr. Kai-Chiang Wu'’s lab)

Course: The Pre-course of Academic Writing:
The Introduction and Application of Academic
Reading

When reading an academic paper with extremely
high information density, if we only apply the reading
strategy as reading for general English articles which
we have been using from the past, it is likely that we
may get lost in the numerous unfamiliar terms without
getting the main points even after finishing reading the
entire pages. Our instructor of this course introduced
sentence patterns commonly used in academic
papers, taught the skills of grasping the key points
of sentences, and analyzed the main sections of the
paper during this course. In addition, he also explained
the grammar of the sentences in detail. These are
very important concepts for academic reading and
writing an academic thesis which | did not learn from
any of the English courses | attended before. After
attending this course to learn these skills, | can quickly
grasp the key points of the paragraphs and find the
information that | want to know from the paper. Highly
recommended for students who have difficulty reading
academic papers!

Student: Zhi-Ling Chen (Dr. Kai-Chiang Wu’s lab)

Course: The Pre-course of Academic Writing:
The Introduction and Application of Academic
Reading

The academic reading course was very informative.
The instructor taught us how to read academic
articles systematically, and he made it easier for us
to understand the content of academic papers by
explaining sentence structures. He also adjusts the
course according to our needs. During the class, he
took note of incomplete parts in our presentations and
explained them in detail in the next session. The class
was relaxed and lively, and we learned a lot. | highly
recommend everyone to take this course!

Student: Yu-Chen Xiao (Dr. Kai-Chiang Wu’s lab)

Course: The Pre-course of Academic Writing:
The Introduction and Application of Academic
Reading

| learned many reading strategies for academic papers
from the course. During the course, the instructor
taught us how to identify the topic, structure, and
author's argument of an academic paper, and
provided many methods for using new academic
English vocabulary. Through reading many papers
using the methods taught by the instructor, my reading
speed and comprehension ability have been improved.
| also learned how to search for information more
efficiently and understand the main idea and argument
of an academic paper more easily.

Student: Ya-Zhu Chang (Dr. Kai-Chiang Wu’s lab)

Course: The Pre-course of Academic Writing:
The Introduction and Application of Academic
Reading

In the past, there were few courses specifically
aimed at improving academic English listening,
speaking, reading, and writing skills, despite the
fact that these abilities are essential for Master's
students. As a first-year Master's student, | had to

read a considerable number of papers, but | often
had trouble understanding the meaning of the text
precisely and reading them too slowly. However, after
taking Instructor Willy's course, | learned how to break
down longer sentences into sections such as the
subject and verb to skip grammar, unfamiliar words,
and redundant words to identify the main points in
the paper. The instructor's teaching style was lively
and engaging, with interesting interactive activities
interspersed throughout the class. | highly recommend
that everyone attend the course according to their
needs. The instructor’s teaching style was very
relaxing and the class atmosphere was very delightful
to attend. There were a lot of interesting interactive
activities during class. | learned a lot and | guarantee
you will learn a lot, too. It is highly recommended for
anyone who wants to improve their English abilities.

Student: Yan Jia-Heng (Dr. Kai-Chiang Wu’s lab)

Course: The Pre-course of Academic Writing:
The Introduction and Application of Academic
Reading

Course: Academic Reading and Writing
Integrated Course

This semester, | took The Introduction and Application
of Academic Reading course, which was my second
course with the course instructor, Willy. Through
the intensive training throughout these weeks, | am
now able to quickly identify the main points of an
academic paper with faster reading speed. In addition,
these skills are helpful for academic writing and have
enhanced my understanding for academic writing.
| am very grateful for instructor Willy’s informative
courses. I'd also like to thank Selina for helping us
to arrange these courses. | highly recommend other
students to participate in these courses if they have
the opportunity.

English Speaking Courses:
Name: Han-Chang Chou (Dr. Shiao-Li Tsao’s lab)

Course: English for communication and delivery

It is important to have confidence and courage when
learning to speak and express oneself in English.
Sometimes, before starting to speak English, we may
feel scared and nervous, but if we have the courage
to try, we can increase our confidence over time.
Learning to speak and express oneself in English is
a continuous process. With more practice, one can
master this skill and use English more fluently in daily
life and work. This semester, | had the opportunity
to participate in the Speaking Level 1 course. During
the course, the teacher asked us to select an English
video that interested us as learning material. Being
able to choose our own videos made learning
English more interesting and motivating. In class, the
teacher also asked open-ended questions to engage
and guide us to express our thoughts in English.
This approach allowed us to practice our English
communication with immediate responses, making
us more reflective instead of just being test-taking
machines that can only answer robotic questions. |
am very grateful to the teacher for this course, and
| highly recommend it to anyone looking to improve
their English speaking skills.

Name: Yuan-Shen Chang (Dr. Shiao-Li Tsao’s lab)
Course: English for communication and delivery
| used to feel a lot of pressure when speaking in

English, and | often struggled to find the right words to
express myself due to my limited vocabulary. However,
in this course, | not only learned new words, but also
gained knowledge about different accents, cultures,
current events, and a variety of topics from various
materials. Through engaging in discussions with my
classmates, | gradually became more fluent in my
speaking. After completing the course, not only did
| achieve my goal of improving my English speaking
skills, but | also gained a deeper understanding of
language. | am truly grateful for Selina's teaching in
this course.

Name: Yen-Tzu Huang (Dr. Shiao-Li Tsao’s lab)
Course: English for communication and delivery

During our time in high school or university, we did
not have a lot of opportunities to speak or have
conversations in English. Therefore, for me, English
has always been a subject that exists only on exam
papers in which | understand the theory but may not
necessarily be able to use it practically. However, this
course allowed me to learn independently and gain
more knowledge in my areas of interest or topics in
English. During the course, we learned to express
our thoughts in English in a more structured way. We
also practiced presentations in class. After each class
presentation, everyone can ask questions about the
content, which allows me to learn how to respond to
questions during this situation. Overall, | have become
more familiar and confident in speaking English, and
have gained much knowledge about grammar and
vocabulary.

Name: Michael Hsieh (Dr. Shiao-Li Tsao’s lab)
Course: English for communication and delivery

In a Chinese-speaking environment, there are few
opportunities to face English-speaking situations,
and therefore, we gradually forget about our ability
to speak English. However, | was fortunate that our
laboratory was able to join the course and practice
English speaking skills. In class, we almost only
communicated in English, which required a new way
of thinking and we had to get used to it. In a real
conversation, it takes too much time to translate
Chinese into English. In this way, this helped improve
response time and accuracy in actual speaking. On
the one hand, it also improved my speaking accuracy,
and on the other hand, it helped me develop English
logical thinking. Thanks to instructor Selina and this
course, | surely learned a lot.

Name: Kent Lin (Dr. Shiao-Li Tsao’s lab)
Course: English for communication and delivery

This is my second time taking the English speaking
course. Although | often encounter English-related
documents or teaching materials in my daily life, |
have few opportunities to speak English and gradually
lack confidence in interacting with others. In this
course, there were many opportunities for interaction
with classmates, from discussing specific topics
to Q&A in presentations and daily conversations. |
think the speaking course provided by the English
Enhancement Program at our department course has
created a great English-speaking environment. | am
grateful to our department for providing great English
learning resources. Also, thanks to our instructor who
designthis this course for teaching us how to learn
from interesting topics in English to build a fluent
speaking content and structure.
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Activities

Participating in International Conferences
would Broaden a Global Vision

The College of Computer Science, NYCU,
motivates graduate students to actively participate
in international conferences to improve the global
competence of its faculty and students. This not only
enhances students' cross-cultural communication
skills and international perspectives, but also leads to
more prospects for future international collaborations
and increases Taiwan's visibility on the global stage.

Here are some insights shared by fellow students who
participated in top international conferences.

Title: Towards Understanding Cross Resolution
Feature Matching for Surveillance Face
Recognition

Author: Chiawei Kuo, Yi-Ting Tsai, Hong-Han
Shuai, Yi-ren Ye, Ching-Chun Huang

Advisor: Dr. Ching-Chun Huang, Dr. Hong-Han
Shuai

International Conference: 30th ACM International
Conference on Multimedia (ACM MM 2022)

The Significance of the conference: ACM MM,
established in 1993, stands as a leading international
conference in the multimedia field. Out of the
2473 papers submitted this year, a mere 690 were
accepted, yielding an acceptance rate of 27.9%.

The experience of Yi-Ting Tsai: This paper was
produced as a result of the team's collaborative efforts.
We are very grateful for the guidance of Professor
Huang and Professor Shuai, as well as the numerous
ideas and suggestions provided by our partners at
E.SUN Bank during the discussion. The core concept
of this paper is to use the cross-resolution feature
matching to enhance surveillance face recognition,
which has demonstrated impressive outcomes across
various face databases. Although our participation in
ACM MM 2022 was limited to the online format due to
the pandemic, we nevertheless had the opportunity to
interact with other scholars and gain valuable insights
and knowledge through our exchanges.

Title: MAtt: A Manifold Attention Network for
EEG Decoding

Author: Yue-Ting Pan, Jing-Lun Chou, Chun-Shu
Wei

Advisor: Dr. Chun-Shu Wei

International Conference: Thirty-sixth Conference
on Neural Information Processing Systems, (NeurlPS
2022)

The Significance of the conference: NeurlPS,
ICML, and ICLR are the top three conferences in
the field of artificial intelligence. NeurlPS is currently
ranked second among international Al conferences on
Google Scholar, with only ICLR ahead of it. NeurlPS
is a leading machine learning and computational
neuroscience conference. In 2022, a total of 10,411
papers were submitted to NeurlPS, and 2,672
were accepted, resulting in an acceptance rate of
approximately 25.6%.

The experience of Yue-Ting Pan: | am very grateful
for Professor Wei's guidance and advice. This is my
first paper and also my master's thesis. | have learned
a lot about writing papers and paying attention to
details when doing research, which helps me to
conduct more comprehensive research. Attending
the international conference in New Orleans gave
me the chance to connect with numerous eminent
researchers worldwide. My biggest achievement was
to discuss research-related topics with them, which
allowed me to generate novel insights and spark
creativity. | was thrilled to have the opportunity to share
my research with such distinguished scholars. | look
forward to participating in more international academic
conferences in the future to broaden my horizons.

Title: Make an Omelette with Breaking Eggs:
Zero-Shot Learning for Novel Attribute Synthesis

Author: Yu-Hsuan Li, Tzu-Yin Chao, Ching-Chun
Huang, Pin-Yu Chen, Wei-Chen Chiu

Advisor: Dr. Ching-Chun Huang, Dr. Wei-Chen
Chiu

International Conference: Thirty-sixth
Conference on Neural Information Processing
Systems, (NeurlPS 2022)

The Significance of the conference: NeurlPS
is a top international conference on computational
neuroscience and has a significant influence in the
field of machine learning. It attracts companies and
academic institutions from various countries every
year. In 2022, there were a total of 10,411 full paper
submissions to NeurlPS, of which the program
committee accepted 25.6% for presentation at the
conference.

The experience of Yu-Hsuan Li: | am honored
and happy to have the opportunity to present my
research results to everyone. Despite facing setbacks
and confusion during the research process, each
stage from identifying the topic to attending the
conference was a distinctive and unforgettable
experience. | consider myself extremely lucky to have
such experiences in my life, and | deeply appreciate
the assistance and encouragement provided by my
advisors and research fellows.

Title: Reward-Biased Maximum Likelihood
Estimation for Neural Contextual Bandits: A
Distributional Learning Perspective

Author: Yu-Heng Hung, Ping-Chun Hsieh
Advisor: Dr. Ping-Chun Hsieh

International Conference: AAAI Conference on
Artificial Intelligence, 2023

The Significance of the conference: The AAAI
Conference on Artificial Intelligence (AAAI) is one of
the leading international academic conferences in
artificial intelligence. In this year’s AAAI-23 conference,
8,777 papers were submitted, and 1,721 papers were
accepted, with an acceptance rate of 19.6%. The
conference covers a wide range of topics, including
machine learning, reinforcement learning, natural
language processing, and computer vision, etc.

The experience of Yu-Heng Hung: Attending a
physical conference for the first time has been a
unique experience for me, as it provided me with
more opportunities to interact with researchers from
all over the world. Meeting other people who are also
working on similar research topics not only gave me
valuable insights but also made me feel like part of a
larger community. Additionally, | was thrilled to have

the chance to present my research during the poster
and presentation sessions. | am grateful to my advisor
for his support and for providing me with the funding
to attend this conference. After a year and a half of
hard work, having my paper accepted by the AAAI
conference has been a truly touching experience. The
late nights spent discussing and revising my work with
my advisor have been memorable moments that | will
cherish.

Title: A Novel Approach to Solving Goal-
Achieving Problems for Board Games

Author: Chung-Chin Shih, Ti-Rong Wu, Ting Han
Wei, and I-Chen Wu

Advisor: I-Chen Wu

International Conference: The 36th AAAI
Conference on Artificial Intelligence

The Significance of the conference: The AAAI-
22 Conference on Artificial Intelligence is a highly
acclaimed event in the field of Al that aims to facilitate
scientific communication among Al researchers,
practitioners, scientists, and engineers. This year's
conference (AAAI-22) had a total of 9020 papers
reviewed, of which 1349 were accepted, resulting in
an acceptance rate of 15%.

The experience of Chung-Chin Shih: This paper
focuses on goal-achieving problems in board games,
taking Hex and Go as examples. Despite encountering
two rejections, the paper was eventually accepted
at the AAAI-22 conference after undergoing multiple
revisions. This is my first paper accepted at a top-
tier international conference, and | would like to
express my appreciation to my advisor and co-
authors for their collaborative efforts. Regrettably,
due to the pandemic, the conference was conducted
virtually, thereby eliminating the possibility of in-
person interactions with attendees from different parts
of the world. Nevertheless, | discovered that online
conferences possess intriguing features, such as the
utilization of virtual avatars to promote interaction
among attendees. During the online poster exhibition,
| interacted with some of the audience and gained
valuable insights from the conference. Although it
didn't turn out to be the in-person conference that |
had expected, it was still a memorable experience.
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2022 Study Abroad:
Experience Sharing Event

‘ Amidst the gradual recovery from the COVID-19  Wen-Hsuan Cheng went to KTH Royal Institute of

- _.: -
.

2RI AKX (COVID-19) BB iE P18
o EHREANER St ERE R ERH
4EFEZR © 2022 £F 10 B 26 B AR BB &G4 E
B\ g SIERIBDZEERT ETH Zurich ~ IR E
FIB T B PR 48ES o Bt ETH Zurich ~ IRH
EXREBETERLEHRRRFERAE > 21

EIRUEZEN 2021 F£9 BE 2022 F 2 Bkt
st ETH Zurich 2#2 o 3f 1 ETH Zurich 2ErBE
F—BR R QSHRE/\» BREREAKTEDN
KE o FREIEEE(E T ETH Zurich =ZP9E TAYEE »
DRIRERE FESENREGEIR oithRm
ETH Zurich @R K—#% > 1EERL - Hf » RE
EZ = ETH Zurich 2AP9ER12 » B 300 2 AER >
project BB B EREHRA—ER 2 FAIFRE
BB R RN HER o HIRUEER
EXS1EEBEIEGN > NEREIIENE LB
B » PRIARB IR R R |I4R5EE o JRE
BB ESR—ME/N4E project » BEEEER
REFERPVATEFN o RABAFNHESHEER
o ABEE ) BERRBFIR I HAAEIE > A
ERKEIBFRLEIZRAE - R &# %A o

= VAN ( .‘IA
v l_U‘_'n | — |
NREE/ MIE

MXIERSZN20202F1IE6SHIHEHRE
REBETZ2R ITHEREBTISZEREE_FH
FIQS HRPEBH K AR HBERHLES
=PFICSHIEZXZRRE > 7 52 Matlab ~ Music
Acoustics A1 Musical Communication and
Music Technology - B E —ER& EE TV
RPFFANRE > EARATMNBEFERERIKR -
Music Acoustics 21 T & 124428 S U P 3B HY
BREZRWMPES > NAISKERNES 2B
Musical Communication and Music Technology
AIZ—E2RFTWRIHRE » BRBRESEMNHEEE
ENREZMEMESIE > RIENBYIEEER
RIFER » FMIE4E2 A Pure Data 2Rl —EE2
ERNTFIER ©

&& > RSN ET MBI EEE
5 - ARIEBSNRERRS » —URS2E&RM S
CRNERIRBIIIX - HXIERSIEY » KIRE—
BB E RSB HIRB I TR OB —ER B
EEEERE LRSS - BRI TELSRIN &L
BYBES] o EIGUFIERT » HEISIRRMEISE
BT > FHNOFFEERS ~ BE ~ RETE
IERISNE R RVREER—FR o

pandemic, the international exchange programs
on campus have resumed after a long period of
stagnation. On October 26, 2022, the College of
Computer Science invited Yi-Ju Pan and Wen-
Hsuan Cheng to share their experience as exchange
students at ETH Zurich in Switzerland and KTH Royal
Institute of Technology in Sweden, both of which are
top universities in the world. The exchange experience
they shared has received enthusiastic responses from

our students.

Yi-Ju Pan went to ETH Zurich for an exchange
program from September 2021 to February 2022.
ETH Zurich, a research-oriented university, is the top
ranked university in Europe and has been ranked the
eighth best university in the world in the QS World
University Rankings 2022. Pan took Computer Vision,
Deep Learning and Mixed Reality in ETH Zurich. She
said that ETH Zurich, like National Yang Ming Chiao
Tung University, has a lot of assignments. Among the
courses she took, Deep Learning is a popular course
at ETH Zurich, with over 300 students enrolled. The
course project is to solve a scientific problem; in
other words, it is a topic that can be published. Pan
said that the teamwork and communication were
effective, but it was a pity that the model was not fully
trained in the end due to a lack of good equipment.
As for Mixed Reality, the students formed teams
to solve the topic decided by the lecturer. Pan had
initially looked forward to discussing the topic with
her team members, but later realized that they could
only discuss how to implement it. The design of this
program, which is different from the courses she had
previously taken at National Yang Ming Chiao Tung
University, left her severely disappointed.

Technology from January to June 2022. For the
second consecutive year, KTH is ranked among
world's top 100 universities in the QS World University
Rankings. During the exchange program, Cheng
enrolled in three computer science courses: Matlab,
Music Acoustics, and Musical Communication and
Music Technology. Despite their names not indicating
it, the last two courses are indeed offered by the
Institute of Computer Science. The "Music Acoustics"
course taught how various musical instruments
produce sound, such as how strings vibrate and
how to synthesize instrument sounds, and so on.
"Musical Communication and Music Technology"
was a fascinating course. The term project was to
collaborate with the Swedish Museum of Performing
Arts to build applications associated with the museum.
At last, her team utilized Pure Data to develop a harp
mobile application.

Finally, Pan and Cheng shared their life experiences
during the sharing event. Cooking for themselves
became a necessity for them in Northern Europe due
to the high prices of dining out, and as a result, they
have honed their cooking skills. According to Cheng,
the time she spent studying abroad provided her with
an opportunity to tame stress as she approached the
final stage of her university education. In comparison
to the content taught in class, she acquired a greater
understanding of life skills and extracurricular activities.
Meanwhile, Pan said that studying abroad has made
her more independent, and furthermore, she acquired
a significant insight into maintaining a balance between
studies, personal life, and recreational activities while
staying abroad.
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Published twice per year, this periodical, as a bridge between faculty, students, alumni,

parents and friends of the college, is dedicated to the latest research updates, including

personnel changes, international collaboration, faculty & students honors, etc., in order

to assist readers to keep update of the latest developments of the College of Computer
Science (CCS) and encourage mutual interaction.

1. Personnel Changes

- Dr. Lan-Da Van has been appointed as the
Director of EECS International Graduate
Program (IGP), National Yang Ming Chiao Tung
University, Taiwan, effective February 1st, 2023.

- Dr. Ying-Dar Lin has been appointed as the Vice
President of National Institute of Cyber Security
(NICS), effective April 1st, 2023.

- Dr. Chuen-Tsai Sun and Dr. Maria C. Yuang,
professors of the Department of Computer
Science, retired on February 1st, 2023. It would
be great if both professors could return to share
their experiences with us in the future. Thank
you again for your dedication and contributions
to the department over the years.

2. International Collaboration

- Dr. Ting-Han Wei from the University of Alberta
gave a talk in our department on November 16,

2022. The topic of the talk was "Exact Solutions
in the Age of Deep Learning".

- Professor Geoffrey Ye Li from Imperial College

London gave a lecture at our department
on November 29th, 2022. The topic of the
lecture was "From Conventional to Semantic
Communications based on Deep Learning."

- Dr. Henry Douglas Rodrigues from the National

Institute of Telecommunications, Brazil, gave a
lecture at our college on December 5th, 2022.
The topic of the lecture was "5G Networks for
Agribusiness".

- Professor Chun-Hung Liu from Mississippi State

University, USA, gave a talk on December 15th,
2022. The topic of the talk was "Exploiting
Networked Intelligence: A Resilient Federated-
Learning Approach".

- Dr. Li Cheng Lan, a Ph.D. candidate from

the University of California, gave a talk in our

department on December 19, 2022. The title of
the talk was "Are AlphaZero-like Agents Robust
to Adversarial Perturbations?"

- Dr. Yu-Wei Chao from the University of Michigan
gave a lecture in our department on December
19, 2022. The topic of the lecture was "Vision
and Learning for Robotic Manipulation®.

- Professor Zongjie Guo from the University of
Southern California gave a speech at our college
on January 5th, 2023. The topic of the speech
was "Green Learning: Methodology, Examples,
and Outlook".

- Dr. Hsiao-Chun Wu from Louisiana State
University gave a speech at our college on
January 11th, 2023. The topic of the speech
was "How to Extract Dynamics from Data
and Signals Subject to Arbitrary Temporal
Variations?"

- Dr. Kenji Doya from the Neural Computation
Unit at the Okinawa Institute of Science and
Technology in Japan gave a lecture in our
department on February 13th, 2023. The topic
of the lecture was "What Can We Further Learn
from the Brain for Al and Robotics?".

3. Faculty Honors

- Professors Ping-Chun Hsieh, Yi-Ping You, Kate
Ching-Ju Lin, and Chien-Chao Tseng have been
honored with the Excellent Teaching Award for
the 110th academic year by NYCU.

- Professor Chun-Feng Wu and the collaborative
team from the Institute of Information Science
at Academia Sinica and the Department of
Computer Science at National Taiwan University
have been honored with the 2022 ACM/IEEE
CODES+ISSS Best Paper Award.

- Professor Yen-Yu Lin won the 2021 K. T. Li
Breakthrough Award.

- Professor Kate Ching-Ju Lin was awarded
the 2022 Outstanding Research Award of the
National Science and Technology Council.

- Professor Ching-Chun Huang and the Applied
Computing and Multimedia Laboratory (ACM
LLab) have been selected as a distinguished team
for the "Intelligent Innovation Interdisciplinary
Talent Cultivation Alliance Program" executed by
the Ministry of Education.

- Professor Tzu-Chien Hsiao has been awarded
the Outstanding MOE Teaching Practice
Research Program for the 110th academic year.

- Professor Chien Chen has been awarded the
ETPC Outstanding Project Execution Award
for the 111th year in the field of Information
Engineering.

- Professor Liwei Chan has been awarded the 8th
EECS Outstanding Young Scholar Award.

- Professor Chi-Yu Li and the collaborative team
from MSU, Purdue, and UCLA have received
the Best Community Paper Award Runner-Up at
ACM MobiCom'22.

- Professor Wen-Hsiao Peng was awarded the
outstanding EE faculty award of the Chinese
Institute of Electrical Engineering for 2022.

4. Students Honors

- Chih Han Chung, advised by Professor Yu-
Shuen Wang and Professor Sabarish V Babu,
has won the 2022 ACM Symposium on Applied
Perception Best Paper Award.

- Yu Hsiang Lin and Li-Heng Yu, advised by
Professor Chun-Ying Huang, were awarded first
place in the Central Region Network Security
Competition at the 53rd TW National Skills
Competition.

- Zhi-Yan Zhang and Yi-Hsuan Wu, advised by
Professor Chun-Ying Huang, were awarded
third place in the Central Region Network
Security Competition at the 53rd TW National
Skills Competition.

- Yu Huang, advised by Professor Vincent S.
Tseng, has won the 2022 Excellent Dissertation
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Award from the Institute of Information &
Computing Machinery (IICM).

- An-Chi Liu, advised by Professor Yi-Ping You,
has won the 2022 Best Master's Thesis Award
from the Institute of Information & Computing
Machinery (IICM).

- Li-den Chang, advised by Professor Chun-Shu
Wei, has won the 2022 TAAI Best Paper Award.

- Hsin-Yi Lai and Che-Kai Liu, advised by
Professor Ching-Chun Huang, have won the
Gold Prize in 2022 Intelligent Living Space
Design Competition.

- Yueh-Ting Pan from the Institute of Data
Science and Engineering, advised by Professor
Chun-Shu Wei, was awarded the 2022 Hon Hai
Science and Technology Award.

- Ping-Yang Chen from the Institute of Computer
Science and Engineering, advised by Professor
Yong-Sheng Chen and Professor Jun-Wei
Hsieh, was awarded the 2022 Hon Hai Science
and Technology Award.

- Yi Li, Zheng-Yi Li and YoWei Shi, advised by Dr.
[-Chen Wu, were awarded the 1st place, second
place, and 3rd place of 2022 Championship
Cup sponsored by AWS DeepRacer League,
respectively.

- Yu-Hsiang Lin, Li-Heng Yu, and Yu-Sheng Lin,

advised by Professor Chun-Ying Huang, have
won first place in the college group category of
the "2022 Cyber Security Skills Golden Shield
Award".

- Wan-Heng Tu, Zhi-Yan Zhang and Wei-Che Kao,

advised by Professor Chun-Ying Huang, have
won third place in the college group category of
the "2022 Cyber Security Skills Golden Shield
Award"

- Siang-Jhen Wu, Yu-Sheng Liu, Allex Jian, Bing-

Cheng Lin, and Po-Yu Liu have won the Silver
Prize in the “Connectivity Innovation Awards” at
“Mobileheroes 2022”.

- Min-Chun Cho, advised by Professor Li-Hsing

Yen, has won first place in the master's category
in the 2022 ORSTW Thesis Competition.

- Yu Huang, Yu-Hsuan Li, Yu-Lin Lu, and Yu-Ting

Yen, have won the 2021 TAAI Paper Award.

- Yu-den Lee, Meng-Hsin Wu, Chung Chiao

Chang, and Xiding Chang, advised by Professor
Yung-Ju Chang, have been awarded the TAICHI
2022 Honorable Mention Award.

- Cheng-Yu Wu, Dr. Li-Hsing Yen, Dr. Ping-Chun

Hsieh, and Dr. Chien-Chao Tseng have been
awarded the APNOMS 2022 Best Paper Award.
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