El7fREAEAER HER 2023.12
College of Computer Science,
National Yang Ming Chiao Tung University

NYGU CCS MAGAZINE

facebook

https://www.facebook.com/csnctu



Bk Contents

Contents

> FREBIEE/ Dean's Message 02 Mr. George V. Neville-Neil &% : Capability Hardware Enhanced RISC Instructions (CHERI) 51 2I& s D=
" . Mr. George V. Neville-Neil's Speech: The Experience of the Capability Hardware Enhanced RISC
AT AF 3 2 pt /b s
ﬁﬂé”ﬂaﬁ %[’Fﬂ*ﬁﬁvﬁﬁ@ A A Instructions (CHERI) Project
Transcending the Information Field Stride Towards a Paradigm of the New Era
- > EENTEER / Activities 28
> ZBEIRE ./ Highlights 04 !
2023 BB RE AEHBEK TWN48 5 3 4
R AAFRE TR, BEFE AR RN e B2 > -
79 {Mé?’g\,,ﬁaﬂiéﬁ ’_‘E%?ﬂ%*ﬁj{ﬁ}% _ _ Taiwan team TWN 48 takes 3rd place at DEF CON 31
PEOPLE" - The most significant asset of the College of Computer Science At the National Yang . . . . .
Ming Chiao Tung University BE r%_ggggﬁgﬂJ TR RE - ﬁﬁﬂ?ﬁﬁ%qiﬁﬁﬁf@%%%ﬁ
N Taiwan's First Vacuum Tube Computer was at NYCU The Unveiling Ceremony of the Computer Pioneer
Z'KB;T‘EEE{?}*U E%j(%%%éflﬁ{ﬁgﬁi Ox Cart Statue

NYCU CCS Signs Memorandum of Understanding with the University of Illinois o o _ L N
(BRARI R EL RS Al BEE B EM R/ OA

> EE‘E%{’E/ Industry Collaboration Project 08 NYCU and Optoma Launches an Al and Virtual Reality Research and Design Center

iy > o0 TS Be 4 B AR RS %L\IESE 5= %ﬁx/\

BRI - EH TSR S o o Natiorm] Yo
Insight into Badminton - Control Ability Evaluation System uilding a Precision Hea cosystem: Missioncare Medicine Co. Medicine and National Yang Ming

_ N Chiao Tung University Collaboration
EHEAELEOEINE BREREESSRETR S AT 111 5 B
Smart Parking System Based on Professor Ching-Chun Huang's Vacancy Detection Research IBENFNINER i = L

Professor Kate Ching-Ju Lin Won the 2022 NSTC Outstanding Research Award

> EFEEH/ Interview with Faculty 12 ENERGEESE FEERIARB BN - MERABSNA
I @D BRI ATEE - 155 5 A A A :\ZACS tTheachlng and Learning Symposium Let Students Become Runners, not Just Complete a Single
Professor Yi-Ju Tseng: Be Brave and Step outside of Your Comfort Zone to Engage Yourself arathon
in the Interdisciplinarity of Medical and Information EELTE « BTAEERIEERINEE
Students Actively Participate in Extracurricular English Courses
> Bl RE/ Alumni 1 sRBELES BLEREL
48. XNKH BERK[EIIRE Participating in Top Academic Conferences: Stepping onto the International Stage
2023 NYCU Anniversary Celebration and Alumni Reunion BRle T AEARFESE BT XBBXLHFE
o . NSTC Undergraduate Research Fellowship Department of Computer Science Ranked Among the Best in
> T EPE ., Science Column 16 A
the Nation
ALEENRR - T
Al Revelations > [RRBEE./ News 46
P EFAXNES | > HE#at=/ Fundraising 50
The Legend of Taylor expansion
> Efiiif5T/ Seminar 20

Nvidia BB AR 2B E L « BB R KBTS Zem
Nvidia Chief Research Director Dr. Ming-Yu Liu: Revolutionary Breakthrough in Real-time Portrait
Generation Technology

HEHT A ER Ashutosh Sabharwal Zi3258E 7% Next-generation Wireless Networks will be “Multi-function”
Dr. Ashutosh Sabharwal, Rice University, Next-generation Wireless Networks will be “Multi-function”

AR E Michael Saunders Z8#%E 7% Algorithms for Constrained Optimization: The Benefits of
General-purpose Software

Michael Saunders, Stanford University, “Algorithms for Constrained Optimization: The Benefits of
General-purpose Software”




A R

RREBERR  ZFREREPRSFTRE
R R&EF//\HEBEEEMERRR—B - =F8]
BLER  —BEERARBARKEMNEGRRK
2HRER  REOVESFN "XKH 1 T
FE—EEEE; B ELRE=SERBIN &
ASCERAERE, FNEEARE TS —HAEE
BB ERRRANELRESE - REREBIAR
REBERHRESE TR EKENMA - U=
TR » #IERITIREE T - KRB KRG
BLMNERR

BRAEEREREANEMNSS - AERIK
BB » ATt 108 UM T EBERD
BMTBaRRE, WRSFERNER TEAR
BHIFEAT)  BRY IR BREXRFHEBUTEMIEE
BHWEEENREAT RBERZI - BHIFRER
A RF R TR RAIRANERTR - R
BE ICKRTEYBEEXRR  FEE—AQAS

ETRITEENSREE |

Kt 2EEAMEE 2000 LA 24 R
ARBEENEE  SF—BFOHUHTZES
HIRRAREE - E T AMIBZIHIRLE 111 FEER
SEEHATRE MR ERE ST EEFEMN
ATIEERM A EEERAMENEE - BIEFH
B B & IEEE Computer BAT M2022 G HHE
W, o 2022 FFEHBEBE TR BHTERX
RSN NEZ— - FEBRDBMIUZhLE
BEH 125X IUBTEEE > BARREBIRR
BB NNFIKEE o

AE2EPIRIRI|BAZ L2 » 72 DEF CON
(ERRERE ) 2RMLERRMATEH
DEF CON CTF ($RIEMBIE ) BFE L ET RS
ERRRAEK T AEHER TWN 48, - FTEY

{B 20 2 5 1 B B

LR Bl F S 24 AFp A [ F

Tarmsn's »imEr saOUwS Fisd
A Ty WA hllu-lh-_ur:

&
prd

Lo

RERE - B - BE - A% BAASEUE
BF  EERRESAMEE | BTRAZMS
EREEREG (ARATELE, RRGEL B
i 21 A E R |

KEELIER - BXRRAMFREKEE - 5F
BB RE TRKA ) - HRIEERAERER
RERSGEE)  ERBENERNETRRMER
i o BRYEH 9 MIEB AR ~ 56 B
PR DS OK B E F RIS B H AR £
HRRS - BRI BGERGREER () ARIEE
BRHERE ALERER  BEEBKATE
BREBEELBR - ARERRREE - BEIE
BEBINE R B - BRERCIKE R
AT DIRBEERMRIEREE -

tboh - WEFFLRAIBRIERIERS & 2 AT
BEENETRE - 8 AAREIEE) EDIMAX
x NCTU Design Space » 79 #RE2RIAIBEHE
L 70 ARE{CERERRHEEHEEEHEE
HiE o DINBRESRADBRARIBE 86 WEE
NBIEERE S HEEAZTNESE -

EMMBR—EEIBECEAZER - Kk
BERRIIBR Ry EMTHBHEESES - 17
BHHFZERAT ZIN BERAEERE B %
MERZABAIFVERF - PEAENBLER
BERIM N ENERRZ - RAREBATENIN
T DFRIAHTELE o

=G o =

NE2N

2023.12

Dean's Message

Transcending the Information Field
Stride Towards a Paradigm of the New Era

Time flies, and my three-year tenure as the dean
concludes this July. | am pleased to announce that |
have continued my service as the dean of the College
of Computer Science starting in August. Reflecting
on my initial assumption of office three years ago,
my focus was on how to raise the global profile of
the College of Computer Science at National Yang-
Ming Chiao Tung University (NYCU). | am thrilled that
we reached a significant milestone on this year's
"University Day." The "Computer Pioneer Ox Cart
Statue" now standing in front of Engineering Building
3 not only commemorates the historical significance
of the first vacuum tube computer in Taiwan at NYCU
but also symbolizes the university's influential role in
Taiwan's technological history. It serves as a source of
inspiration for all students to persist in innovation and
diligence, contributing to more significant milestones
for National Yang Ming Chiao Tung University.

As the longest-standing school for computer
science in Taiwan, our college has responded to
global cybersecurity trends by officially elevating
the "Graduate Degree Program of Cyber Security,"
established in 2019, to the "Institute of Computer
and Communications Security" this year. In addition
to cultivating highly skilled information security
professionals with interdisciplinary expertise for both
the industry and government agencies, our goal is
to produce excellent research results and contribute
them to the industry. We aspire to achieve outstanding
results, comparable to Taiwan's IC design and
semiconductor industry, that a single company can
reach an impressive value in the billions of dollars!

The seventy faculty members spanning diverse fields
and the over two thousand students constitute the
most valuable assets of our college. Throughout
this year, we have achieved numerous outstanding
academic accomplishments. Professor Kate Ching-Ju
Lin has been honored with the 2022 National Science
and Technology Council Outstanding Research Award
for her groundbreaking research, which integrates
software-defined networking and artificial intelligence
technologies. Professor Shiuhpyng Shieh's team
was recognized with the 2022 Outstanding Column
Paper Award from the IEEE Computer Journal. In
2022, their paper achieved 1,000 or more downloads,
placing it among the most frequently downloaded
articles. Additionally, the recently appointed Professor
Yu-Lun Liu has been named a 2023 Yushan Young
Scholar by the Ministry of Education, highlighting him
as a promising and highly potential young scholar
within our college.

Our students have also demonstrated remarkable
performance. In the DEF CON (World Hacker
Conference) widely recognized cybersecurity
technical seminar DEF CON CTF (Capture The Flag)
competition, the "Taiwan Team TWN 48," consisting
of students and alumni from the Department of
Computer Science, surpassed hackers from China,

Japan, South Korea, Denmark, Italy, and various other
countries, securing an impressive third place on a
global scale! Furthermore, this year, students excelled
in the application for the NSTC undergraduate
research project, with as many as 21 projects
receiving grants and recognition for their outstanding
contributions.

The esteemed history of our college spans
generations, with our alumni flourishing in various
fields. This year, as part of the University Day
celebration at Yang Ming Chiao Tung University, we
organized a special Homecoming Day, reuniting a
highly cohesive group of CCS alumni. Alongside
acknowledging nine outstanding alumni excelling
in cross-disciplinary technology, 5G applications,
technological transformation, and sustainable
business, we were privileged to invite two
distinguished alumni, Shu-Chyuan Tu, Vice President
and Spokesperson of Synnex Technology International
Corporation, and Wen-Hong Tsai, Executive Vice
President of Quanta Computer Inc., to deliver
speeches on behalf of our distinguished alumni. They
urged current students to excel in their fundamental
knowledge, stay abreast of contemporary trends,
broaden their educational horizons, and appreciate the
value of experiences, even gained through failure.

Moreover, numerous alumni have enriched our
learning environment by contributing both hardware
and software to our college. These generous
donations include the EDIMAX x NCTU Design Space,
sponsored by Edimax Technology Co., an Internet
Data Center gifted by alumni from the Class of '79,
remote monitoring and automatic management
equipment provided by Shang-Ren Chen from the
Class of '70, and a substantial contribution from
Optoma Corporation. Optoma Corporation gifted
a smart classroom solution featuring an 86-inch
interactive touchscreen.

The field of Computer Science is characterized by its
interdisciplinary and integrative nature. Throughout the
substantial evolution of our college, we have not only
fostered numerous outstanding individuals through
research, teaching, and partnerships with diverse
industries, but have also taken the lead in innovation
across various sectors such as healthcare, education,
and finance. We anticipate that our college s students,
particularly during crucial junctures of innovation and
reform in Taiwan, will emerge as the most influential
advocates, contributing to the establishment of a new

paradigm in higher education.

Dean of the College of Computer Science
2023.12
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Highlights

“PEOPLE”- The most significant asset of the
College of Computer Science
At the National Yang Ming Chiao Tung University

When it comes to discussing the unique features or
distinctive qualities of one s own departments or colleges,
many often emphasize specific disciplinary fields or
topics of studies, or equipment and facility. However, for
Dr. Chen Jyh-Cheng, Dean of the College of Computer
Science at the National Yang Ming Chiao Tung University
(NYCU), there is no need to specifically highlight subfields
such as data science, or telecommunications networks,
because of the faculty size, numbering up to 70, and
diverse research they engage in, so that the most
significant asset of the College is simply PEOPLE , and
that is what Dean Chen takes the most pride in.

Empowering Excellence: Independence Unites
Resources

Chen Jyh-Cheng emphasizes: "We have an independent
College of Computer Science (CCS), not a department
under the College of Electrical Engineering and
Computer Science (EECS) or the College of Engineering
(COE) as in a traditional university structure. NYCU s
CCS is composed of one Department of Computer
Science offering two undergraduate programs, and five
Postgraduate Degree Programs including master degrees
in data science and engineering, etc. Moreover, CCS
collaborates with the Ministry of Defense and the Police
Bureau to provide in-service programs.

Dean Chen states that NYCU CCS is the leading brand
in information technology. He says, "We are the largest
in Taiwan, with 70 plus faculty members and over 2,000
students, and we also have the longest history." Not
only does the university boast an impressive scale, but
according to a joint survey conducted by "Global Review
Monthly" magazine and the 104 Job Bank, NYCU's
master's graduates in the field of information technology
have the highest starting salaries.

There are many factors that can explain this achievement,
but Dean Chen believes that the faculty is the key. He
uses the field of cybersecurity as an example, mentioning
that the college has several professors who specialize
in information security and offers dedicated programs
without putting their names in the spotlight.

Other factors are close alumni connections and the
strategic location of NYCU near the Hsinchu Science
Park, where industry and national facilities are easily
accessible. Professor Huang Jiun-Long, Head of
Department of Computer Science, shares the same
sentiment and said: alumni actively seek opportunities
to teach at NYCU without compensation , which is
a tangible manifestation of the industry's demand for
skilled professionals and their willingness to engage with
students early on.

Explained by Dean Chen that because the department
has been established over half a century, its alumni have
branched out and formed a close-knitted network. They
are not only willing to provide job opportunities for current
students but also have a sense of ownership, which
is why fundraising efforts for building new facilities or
supplement professor salaries usually receive enthusiastic
responses from alumni.

In recent years, top universities have been striving for

Translated by Haydn Chen

internationalization, and Dean Chen also shares this goal
of offering graduate programs entirely taught in English.
He hopes that by doing so, they can increase international
and exchange students, allow Taiwanese students to align
with the international community, and also attract talented
individuals from abroad to teach and research in NYCU. "|
hope that in a few years when you come to visit again, the
dean won't speak Chinese anymore, which would mean
we have succeeded", said Dean Chen to a reporter.

Cross-Domain Collaboration: Embracing
Waves, Unfearing Tides

With the increasing rewards in the job market, students'
motivation to choose computer science-related programs
is also on the rise. Dean Chen believes that there is a high
demand for information technology talent in many fields,
such as smart healthcare in the medical sector, financial
technology in the finance sector, and even interdisciplinary
programs within the College of Information, all of which
contribute to this growing interest and demand for
computer science education.

Professor Wu Yu-Sung, Director of the Master's Program
in Information Security, shares that in the early days,
when people talked about cybersecurity, they might
have thought of computer viruses. However, nowadays,
cybersecurity is not limited to just the Internet industry; it
extends to fields including finance. He emphasizes that
it is not a standalone discipline. Wu further highlights
that the program is about to be elevated to a research
institute level. We aim to adopt a platform concept and
encourage interdisciplinary collaboration with researchers
from various departments within the university , said Wu.

In addition to interdisciplinary collaboration, another major
characteristic of the Information Science community is
its constant evolution, with subfields experiencing cycles
of rise and fall. For instance, artificial intelligence (Al) has
gone through periods where government interest waned
and businesses divested, enduring more than one winter
season.

Prof. Wu believes that as a leading university, NYCU
doesn't need to chase every trend. He says: "You
shouldn't say that Al is popular now, so all the professors
should jump on the wagon." Instead, the focus should
be on nurturing students to have ability to ride each wave
of technology. He also notes that NYCU has abundant
resources and a diverse faculty to nurture students to be
the leaders of the future.

Dean Chen also shares that the College is currently
recruiting computer science scholars specializing in
medical applications due to collaborations with bio-
medical departments. However, even in less popular
areas, there's no need to be concerned because the
rapid change in the field; what is today s niche area
might become mainstream in ten years. At NYCU with
academic strengths in technology and bio-medicine, there
are ample opportunities for interdisciplinary cooperation
within the college and with domestic and international
partners. NYCU is promised to excel in innovation and
technology-driven bio-medicine and healthcare, where
computer and information science shall play a pivotal role.
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NYCU CCS Signs Memorandum of
Understanding with the University of lllinois

A delegation from the College of Computer Science,
College of Medicine, College of Engineering,
Industry Academia Innovation School, and College
of Electrical and Computer Engineering at National
Yang Ming Chiao Tung University visited the University
of lllinois Urbana-Champaign (UIUC) in the United
States in April. Both institutions have significantly
advanced their collaboration across various fields.
In October of this year, our college and the School
of Information Sciences (iISchool) at UIUC signed a
memorandum of understanding, formally consolidating
an existing relationship between the two institutions.
Additionally, our college has forged an agreement
with the Department of Computer Science (CS) at
the University of lllinois Urbana-Champaign for a
3+2 dual-degree program. This initiative aligns with
our university's developmental focus and seeks to
enhance the international connections of our college.

This April, facilitated by the efforts of NYCU Chief
Strategy Officer Haydn Chen, Dean Jyh-Cheng Chen,
Associate Dean Tien-Fu Chen, and Department Chair
Jiun-Long Huang from the College of Computer
Science visited the University of lllinois Urbana-
Champaign. During the visit, they held discussions
with the iSchool's Dean, Eunice E. Santos, and
Associate Dean Stephen Downie to explore
opportunities for mutual academic exchanges.
Simultaneously, they also visited the Department of
Computer Science at UIUC, engaging in conversations
with Department Chair Nancy Amato and Vice Chair
Tandy Warnow to identify specific actions for fostering
bilateral collaboration.

In October 2023, President Chi-Hung Lin led a team
in signing four significant and pioneering memoranda
of understanding with the University of lllinois System
and the University of lllinois Urbana-Champaign. The
signatories included the Discovery Partners Institute
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(DPI), an innovative and collaborative research
center led by the University of lllinois System, as
well as the School of Information Sciences, the
College of Engineering, and the College of Medicine
at the University of lllinois Urbana-Champaign.
Specifically, our college entered into a memorandum
of understanding with the iSchool and the College
of Engineering, aiming to intensify collaboration in
academia and research while fostering a lasting
international partnership. Following the signing
ceremony, Dr. Mahesh Viswanathan, Associate
Head for Academics of the Department of Computer
Science at UIUC, and Dean Jyh-Cheng Chen of the
College of Computer Science at NYCU concluded the
details of a dual-degree agreement. According to this
agreement, students from our department can obtain
a bachelor's degree from NYCU CS and a master's
degree from UIUC CS after three years of study in
our department and two years at UIUC CS. We hope
to deepen collaboration between the College of
Computer Science and UIUC CS, iSchool, to further
expand our university's global presence shortly.

In recent years, our university has engaged in regular
reciprocal visits with the University of lllinois Urbana-
Champaign, with each visit sparking fresh insights.
The partnership between the two institutions is deeply
rooted in the dual-degree engineering program. This
visit signifies an expansion of our collaboration with
UIUC CS, emphasizing the close-knit exchange
and collaboration between the University of lllinois
Urbana-Champaign and National Yang Ming Chiao
Tung University. Through ongoing bilateral visits, we
are strengthening existing partnerships, nurturing
innovative prospects, and creating more opportunities
for academic exchange, research advancement, and
corporate innovation between the two universities to
enhance international ties.
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Insight into Badminton -

At the flourishing development of sports technology,
Dr. Chih-Wei Yi and his research team have been
dedicated to precision sports technology research
since 2019.Recently, Dr. Yis research team developed
a shot-by-shot performance evaluation system for
smart courts. They utilized advanced stereoscopic
photography and computer vision technology to
track badminton trajectories and generate scientific
data. With outstanding contributions from this team,
Professor Yi's research team was honored with the
2023 Future Technology Award for their Shot-by-Shot
Performance Evaluation System.

In badminton, one of the crucial performance
indicators is the performance of each racket hitting
the shuttlecock, including the speed of the shot,
the angle of the shot, and the type of shot used.
Therefore, Professor Yi's team aimed to develop an
individual badminton performance recording system
suitable for smart badminton courts. The Shot-by-
Shot Performance Evaluation System incorporates
the construction and operation of professional sports
venues when tracing badminton trajectories with
technology. By providing scientific performance data, it
can enhance the user experience of venues, increase
the efficiency of learning, and improve the overall
entertainment experience. The system consists of four
main parts. The stereoscopic photography system,

control Ablllty Evaluation System

composed of multiple synchronized high-speed
cameras, is capable of recording rallies from multiple
angles simultaneously. This technology not only
captures the player's hitting posture but also provides
comprehensive and detailed information about the
badminton trajectory.

Besides, the system has functions such as calculating
internal and external parameters of the cameras to
ensure the accuracy and reliability of the recorded
image data. The 2D/3D trajectory calculation of the
badminton shuttlecock tracks the 2D trajectory first
and then calculates the 3D trajectory using deep
learning technology and the principles of photographic
geometry. This enables the system to reconstruct the
shuttlecock's motion trajectory with higher precision
and accurately measure its position and movement
from various angles and distances. The semantic
analysis of the badminton trajectory utilizes the 3D
trajectory to detect hitting events. Also, it can segment
and smooth the trajectory. By conducting a detailed
analysis of the trajectory, the system can automatically
identify key events, including the starting point,
trajectory changes, and endpoint of the shuttlecock.
It also mitigates trajectory deviations caused by
detection errors. Fundamentally, this allows the system
to furnish more accurate and reliable information
about the shuttlecock's motion trajectory. Finally, the
calculation of player performance data, which extracts
performance data from the 3D trajectory, is presented
in tabular form. The collected data include key
indicators such as shot speed, shot angle, and the
type of shot used, providing reference for players and
coaches in analyzing and evaluating their skills. The
Shot-by-Shot Performance Evaluation System can
help players better understand and analyze their hitting
techniques, as the shuttlecock's 3D motion trajectory
can be vividly and intuitively presented through the
visualization feature.

This system provides accurate and comprehensive
records of badminton hitting performance to help
players and coaches better understand strengths and
areas for improvement. Additionally, it enhances the
viewing experience for the audience during games.
The application of this system also extends to athlete
training in venues, improving competitiveness in
badminton competitions for players. Therefore, Dr.
Yis research achievements not only promote the
application and development of intelligent technology
but also drive the advancement of sports science and
the enhancement of sports experiences. His significant
contributions have made him a role model in the field
of computer science. Congratulations to Dr. Chih-
Wei Yi once again for receiving the Future Technology
Award, and we look forward to more brilliant research
results from his team in the field of intelligent sports
technology.




i

I. _;.'

EANEE

ERAAAA

FrsR & = AL E 8 2 4% (Intelligent Transportation
System, ITS) » BIeFIAFLIEZEF ~ i85 ~ B -
R RUAIE R - MBBERRSA (LHEEL
B ) BANFENER > LUGEZ D « WX
EAARTS > cAERIBRIE - QEMIRAN > SEE
hEENEHICESE > Ba [FE—AEK m
TTERERER ~ BZEE ~ T5NEIZER -
518 B8 HEMALE > ASZER
AP EAZRFINER °

— RS B EER RS ARIPIES
(D) TEREH KR S RAB IR ETRI A
1 R 5 M FE LU RS R AT B
X ; MBI S » R (%
BHRE) ~ [EARE WEAIEAR ¥
G E  BREROSRBL SRR
BT RS R  BREEBE [REAMA
B HREE (ERRSBuEREE
ELBERDBLNRTAIAER) > LURHR
(REAARSE AvIERIRE S o ERRAEH
SRRBEEN > OFES (BASHEERA
TEEMHELSH) - (IREEATERARE
PINE) R TSRS IR S A SR
ISHETIEMAE) SRS 0 Bk > BIURTE
TEREE A AT 6 E AR BB » LA B
ST RS BB -

ARE LA EMBE R TR BEEs
AMEANBRITZE » FLIEA Al SURSUA S AFTET S
B EHRIRE » TERIRT BX R B
TR AKBEHS ISR » BlE—
MRS A I B S 60~70 EEEM >
BRAT BREGHERENSES (SEEE
EEBRUNBEE) WEE > AEFEEER
SREVEBE(E - RN SR TR
SRR ; TP AR R E D S SR E G
i TERE AR  BENGHEDEWE
B F U T B S U RIE IR RIS E o

BRI REE R FE S EIER
B TERE RDBRABETGIF
BRARIKERENN BIETHERG -
QEBERE LRRSMUBEEN 0 2RBBRARS
AT IR ~ BIE ALVESE ~ ZIPEEE
BETEY) - EERE - BES - 20EE - K&
FHEE > 2EERILIEBEIRE -

Mz Ao

=i b S

| [ &
i

BRI E

IEEMRERERY > SEDFEMNEIH
B ~ ST B S FET TSRS S0
BiR) B TREESFER) NallER > £+
BaiaalimalNE =—EREFEESMER
%o IRBEREER URAMTHARRER
SERINEHE SEERTS

BiEalthEERET > #7H 17T HE9
A308 > waltmREEAME (BHEE 1
BREMMEER2E) 16 BRRBEEEERTM
FITWEEEFERY . 'BUREFSE15HE
R#5)  IEIERBERGIEREREURITHEE »
BT MR AE@ ARG ~ IREBRHEERUENZ
Sh > BEEEEIRE  RETAEWEEEHERE -
BTSSR 10 DEZE > REBE
FHRNEEXMTaEY AEMKNBHZE
RRI T ENEE BRI E « MEIRTT » BIEEE
RS HINVEE - BIREIEREAME ~ EE(L
S FREMBRT - BREIHFHEMMR
o > REEEIEAE 160 15 o

BHRAIEHR REFER) slEEF
BRE MR BRI REEZEREE LN
FH5 > A TRGESFERL R -

T E 2019 FEEFEBEEESFER
o EBEIRABRFES > UNABASHH
MEEEABCHNEWELEERE ; HER
BEITHR > ILREAETEAINNREEESEFE
M BEBERYEEN  EEEBERERE R
FESEMECEFRAE  EWMELRESRF
& BZR ENE SRR R RS E R R P BE
% > WA AR A E BRI BN SE =75 AR
EEREEREE BEHE  RERES 8
B~ IEMETTR !

FINMBIREEEM > IR T RIS » RELER
i ABATTAS 8T BRERERES
BRI IERE M » REEFBUR B ZE ARAIRT
FFER > EmEIE T O » W R INGETER
B BRI RVEREN > BRI EEE
BENGRT  EESFEERBRMEBEAT 28
g FHEHEEEINEATEEANCRE
MRS AR » IR LRI e Ibm R T
EERAE AMHEE IR TRERER
AREEER » E—PHARRESFERRA
FHRREZTIIE |

Smart Parking System Based on

Professor Ching—Chun Huang's Vacancy Detection Research

The term "Intelligent Transportation System (ITS)" denotes
the utilization of cutting-edge technologies, encompassing
electronics, communication, computers, control systems,
and sensors, across different transportation networks, with
a particular focus on land transportation. This seamless
integration of advanced technology empowers the
enhancement of safety, efficiency, and service quality throu?h
real-time data transmission to tackle multifaceted traffic
challenges. In Taiwan, the nation's constrained geographical
landscape and high population density have given rise to
issues such as unauthorized parking, traffic congestion, and
increased air pollution due to the scarcity of parking spaces.
Consequently, solutions for "smart parking" have emerged
as one of the most widely embraced applications within the
field of intelligent transportation systems.

In general, smart parking management systems typically
consist of four main components: gate control, parking
space detection, payment processing, and backend
management. In recent years, the primary focus has been
on advancing parking Sane detection technology. When it
comes to detecting parking space occupancy, two primary
methods are commonly employed: "image recognition" and
"sensor-based" techniques. Regarding image recognition,
there are typically two options: overhead cameras at
intersections and ground-mounted camera pillars. However,
the latter approach faces challenges such as costly
installation, property rights issues (particularly when securing
the necessary land ownership verifications for ground-based
smart pillars), and privacy concerns. On the other hand, the
utilization of sensor-based methods for data collection gives
rise to a set of complexities in terms of 'coordination with
service providers to identify vehicle owner," 'dependence on
the maturity of telecommunications infrastructure provided
by telecom companies,' and 'the sensor durability in various
environmental conditions and the quality of antenna design
for communication." As a result, high-position cameras for
parking space detection have garnered increasing favor
among manufacturers and have emerged as the primary
choice in recent government trials of smart parking services.

Professor Ching-Chun Huang, from the Department of
Computer Science at NYCU, has conducted extensive
research on smart parking space detection. Through the
use of Al and video algorithms, he has developed an image
recognition service that not only effectively addresses various
outdoor conditions such as daytime, nighttime, overcast
weather, rainy conditions, and bright sunlight but also
allows a single camera to efficiently cover 60 to 70 parking
Sanes within a parking lot. This innovation addresses the
challenge of the usually high costs linked to conventional
image reoo?mnon setups, which demand the installation
of smart pillars for each parkin? space. This significantly
enhances the economic value of the entire service system.
Additionally, the use of high-position cameras addresses
concerns about property rights. These cameras specifically
focus on the vehicle area without capturing individuals or
the surrounding environment. As a result, the saved images
include onlz) vehicles and license plates, thereby alleviating
concerns about privacy infringements.

Professor Huang is partnering with the professional
parking management company 'Altob Inc.' to bring forth
an advanced 'high-position camera-based ticketing
system' featuring robust backend computing capabilities.
By simple deployment of high-position cameras mounted
on lampposts, this system will employ a video streaming
approach to automate operations, such as detecting
photography, real-time Al algorithms, license plate
recognition, interference detection, ticket generation, exit
management, handling system anomalies, and image
storage.

The high-position photography ticketing system has
collaborated with both the Taipei City Government and the
Hsinchu City Government this year to conduct trial runs for
the 'high-position photo raphr smart ticketing services' and
'image smart parking pillars." It emerged as the third type of
smart on-street parking ticketing service in Taipei City's trial,
while it also pioneered automated smart parking services in
public parking lots in Hsinchu City.

The Taipei City Parking Management Office conducted a
trial of the third type of smart parking service, known as the
"high-position photograpqy smart ticketing service," from
July 17 to September 30. The trial took place on the 16 on-
street parking spaces along Chaozhou St. in Zhon%zheng
Dist., Taﬁ)ei ity, sgannin_? from Sec. 1, Roosevelt Rd., to
Sec. 2, Hangzhou S. Rd. The innovative system is equipped
with image recognition and vehicle sensing functions. In
addition to detecting vehicle entry and providing real-time
parking space information, it also has the capability to
automatically issue tickets. Instead of receiving parking fee
tickets, users can check payment options for parking fees
on their mobile phones within 10 minutes after the vehicle
leaves the parking space. These options include paying via
their mobile phones on the smart payment platform, printing
payment slips at multimedia kiosks in major convenience
stores and making payments in-store, linking payments with
banks, or enabling auto-debit of telecom service providers.
This advancement signifies a genuinely unmanned and
paperless smart parkin%and ticketing service. The current
success, as evaluated by the Taipei City government, will
lead to a gradual expansion to cover 160 parking spaces.

Compared to TaiEei City's trial of smart parking service
for "on-street parking spaces," Hsinchu City Government
Department of Transportation has opted to introduce the
"Smart Parking Pillars" service at the Hsinchu Eastern
District Office parking lot.

Starting from 2019, Hsinchu City has actively established
a smart parking system. An unmanned automated system
for managing vehicle entry and exit has been implemented,
utilizing tokens and automatic barriers, in nine public parking
lots. To further elevate the service, the city has introduced a
groundbreaking image smart parking pillar. By incorporating
license plate recognition technology and integrating an
automated parking fee system, the parking lots no longer
rely on barriers or token usage. Vehicles can smoothly enter
and exit without the need to come to a halt, and users
can easily input their license plate number at the payment
kiosk before departing. Alternatively, payments can be
swiftly settled at convenience stores or through third-party
payment platforms within the specified timeframe. This work
flow streamlines the parking process, simplifies payment,
and facilitates a quick exit, ultimately saving users time and
significantly enhancing convenience!

The outdoor setting poses numerous challenges, including
factors such as weather, large vehicles blocking the view,
and pedestrian behavior, all of which impact the precision of
computer vision and deep learning recognition technology.
Professor Huang's collaborative research on parking
space detection, in partnership with manufacturers, has
successfully addressed interference issues in outdoor
environments. Leveraging patented technology, the system's
reliability now meets commercial standards, marking a
significant advancement in smart parking service technology.
This application facilitates the formal transition of parking
and payment processes into fully automated and paperless
smart services. With the anticipation that the trials in Taipei
and Hsinchu will play pivotal roles in smart cities, we look
forward to accumulating valuable data and contributing
to the ongoing progress of research in smart parking
technologies in the future!
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Interview with Faculty

Professor Yi—-Ju Tseng: Be Brave and Step outside
of Your Comfort Zone to Engage Yourself in the
Interdisciplinarity of Medical and Information

In this interview, we are honored to welcome Associate
Professor Yi-Ju Tseng from the Department of Computer
Science at our college. His areas of expertise encompass
data science, machine learning, biomedical informatics,
and clinical decision support systems. Professor Tseng
not only heads our university's Digital Health Laboratory
but also exhibits a remarkable passion for interdisciplinary
research. On this occasion, we will explore his
academic journey and career development, spanning
the interdisciplinary fields of medicine and information.
Furthermore, we will delve into his research background
and gain insights into his perspectives and experiences
related to teaching. Given the increasing demand for
individuals with versatile abilities and a wide range of skills
in modern society, we hope that Professor Tseng's story
can offer fresh pers(?ectives and inspiration to students in
the Department of Computer Science.

Pursuing dreams beyond the boundaries of
academic disciplines in order to contribute
enhanced value to society.

Professor Tseng's academic background differs from
that of the faculty members in the College of Computer
Science, as he earned his degree from the Department of
Clinical Laboratory Sciences and Medical Biotechnology.
This department specializes in equipping students for
careers as clinical laboratory scientists in hospitals or
as researchers in the biotechnology field. During his
internship, Professor Tseng noticed that the hospital's
internal systems were outdated, lagging far behind
contemporary standards. Consequently, he began
contemplating the possibility of collaborating with IT
experts to improve the hospital's current situation.
Therefore, when considering pursuing graduate studies,
he made the decision to transition into the field of
biomedical informatics, seeking the potential of combining
two different professional domains. Professor Tseng set
out on a quest to gain expertise in biomedical informatics
and slowly discovered his true calling in this field.
Motivated by a strong desire for continuous learning, he
ultimately decided to pursue a doctoral degree, carrying
forward his research work to the present day.

When inquired about his experience at Harvard Medical
School, he expressed that this phase of his life brought
him numerous unique experiences and opportunities that
were unavailable in Taiwan, thus broadening his horizons.
In my prior experiences, | encountered fewer individuals
that not only offered unwavering support for my work but
also provided timely guidance towards what they believed
could be a more favorable direction. Furthermore,
there was a palpable enthusiasm among the team for
discussing research topics, and no one hesitated to share
their work even if it was still in progress. Critique was also
embraced, as everyone held the same faith of striving
for excellence. Professor Tseng sincerely appreciates
this spirit of exploration. Moreover, this experience has
facilitated his connection with numerous individuals with
similar goals, with whom he has maintained collaborative
relationships. Furthermore, due to the heightened interest
of prestigious biomedical informatics journals in U.S.
data, this channel helps him delve into more captivating
datasets from the U.S., opening up additional prospects
for publication and career advancement. While abroad,
he not only experienced academic development but
also cultivated an entirely new work attitude, laying the
foundation for his future progress.

Nurturing Self-Learning Skills: An Innovation in
Teaching Methods

Upon returning to Taiwan, Professor Tseng gleaned
valuable insights into the teaching model as he
transitioned into the role of an educator. Although he
held the position of a professor, he had never undergone
formal teacher training, yet he carried the responsibility
of instructing students. He readily admitted that in his
prior teaching experiences, he had simply replicated the
teaching methods of his own instructors without fully
understanding others' perspectives. Subsequently, he
switched the teaching positions among schools several
times and gradually recognized the need for various
teaching approaches tailored to different students. Certain
students lacked enthusiasm for studying and struggled
to perform well in exams. If the instructor persisted with
traditional teaching methods, it would only lead them
further into a sense of hopelessness.

Therefore, Professor Tseng attempted to ignite a
passion for learning in students who were uneasy
about exams and studying. In subsequent classes, he
explored innovative teaching approaches such as flipped
classrooms. His primary emphasis revolved around
cultivating students' self-directed learning skills, steerin
them towards independent learning, and aligning himselr
with the students.

You've got nothing to lose! Give yourself a little
more time.

Whenever | speak with students pursuing interdisciplinary
studies, | consistently offer them this advice. During your
first year, it's quite common to experience a sense of
confusion, feeling like you lack knowledge while others
seem to have it all together. My suggestion is to give
yourself some additional time. If, after a year, you still find
yourself in distress, we can then investigate the strategy
of altering your route. However, | firmly believe that
allowing yourself a year to explore is essential. Regarding
interdisciplinary studies, he emphasizes the significance of
the phrase ‘Nothing to lose." He hopes that students can
realize that if they want to pursue something, they should
go for it, and there won't be much to lose.

At the end of the interview, Professor Tseng also
mentioned his optimism and anticipation for increased
interdisciplinary collaboration opportunities in the field
of biomedical informatics, particularly for those who
are engaged in Medical Informatics. He maintains
the belief that while there may be more opportunities
available currently, one must still actively strive for them.
Recognizing the existing disparities between the fields
of medicine and information, he hopes that a greater
number of individuals will bridge the gap between the
two fields to actively contribute to social advancement.
In today's society which highly esteems adaptability and
diverse skill sets, Professor Tseng's story indeed inspires
all of us. His experience illustrates the synergy of expertise
and innovative thinking, validating the notion that through
meticulous preparation, we can transcend the boundaries
of our respective fields, pursue our ambitions, and create
greater value for society. Motivated by Professor Yi-
Ju Tseng's guidance and wisdom, we have faith that
students in the Department of Computer Science will
chart a new course and explore a multitude of possibilities
for their futures.
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Alumni
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The National Yang Ming Chiao Tung University (NYCU)
Anniversary Celebration Day, scheduled for April 8, provided the
perfect opportunity for the College of Computer Science (CCS)
to host Homecoming Day 2023. This event brought together a
multitude of people for celebration and reunited a highly cohesive
group of CCS alumni, enabling them to reminisce about the past,
embrace the present, and look forward to the future together.

At first, we had the honor of receiving speeches from
two distinguished alumni of the Department of Computer
Engineering: Mr. Shu-Chyuan Tu, Class of 69, Vice President and
Spokesperson of Synnex Technology International Corporation,
and Mr. Wen-Hong Tsai, Class of 73, Executive Vice President of
Quanta Computer Inc. They delivered speeches as outstanding
departmental alumni during the 112th academic year.

Having accumulated numerous years of industry experience,
Shu-Chyuan Tu, as an alumnus, emphasized to the current
students the burgeoning opportunities in the modern landscape
of Al and technological advancement. Information science, once
constrained, now offers new avenues for exploration, and the
applicability of computer engineering is nearly limitless. Therefore,
it is important to master the fundamentals and expand one's
horizons in this rapidly evolving field. When Wen-Hong Tsai
stepped onto the stage, he humorously declared himself the
‘most ordinary' among the distinguished alumni. He had faced
numerous setbacks, in contrast to the previous outstanding
alumni who seemed to have effortlessly achieved success. He
astutely highlighted the survivorship bias that often skews public
perception of successful individuals. Often, people only see the
triumphant aspects of a select few without delving into the stories
that underlie their success. Tsai drew from his own experiences
to emphasize to students that the lessons learned from failures in
the journey of a successful person hold far more significance than
their triumphs. Not many people can achieve instant success, but
there are those who can emerge from the depths of adversity.

With their wealth of experience and profound academic
achievements, they both shared their journeys of growth and
insights in the field of information technology. Their motivating
speeches also conveyed heartfelt gratitude to their aima mater,
inspiring all the attending fellow alumni to persist in their pursuit of
excellence.

One of the highlights of the event was the ceremony of the 2023
Distinguished Alumni Awards. The Department of Computer
Science recognized and honored nine outstanding alumni for
this year, namely Jyh-Shang Pien (currently the General Manager
of Microsoft Taiwan), Yi-Qing Li (currently the General Manager
and Chief Information Security Officer at MediaTek Inc.), Chien-
Lung Jou (currently the General Manager of Taiwan Futures
Exchange), Ai-Chun Pang (currently a Distinguished Professor,
Institute of Computer Science and Information Engineering at
National Taiwan University), Winston Hsu (currently a professor
in the Department of Computer Science and Information
Engineering at National Taiwan University and Deputy General
Manager and Chief Technology Officer at MobileDrive), Chen-
Yu Feng (currently the General Manager of the Sixth Business
Group at PEGATRON Corporation), Shun-Tsung Hsu (currently
an Executive Director at Jumbo Technology Co.), Chung-Yung
Chia (currently the Deputy General Manager of the Network
Technology Division at Chunghwa Telecom), and Huan-Yun Wei
(currently the General Manager of L7 Networks Inc.). Thanks to
their unwavering commitment and exceptional skills, they have
attained remarkable success across a spectrum of domains,
spanning interdisciplinary technology, 5G applications, technology
transformation, and sustainable business. Their accomplishments
not only serve as inspiring examples for the students in the

hilReunior

Department of Computer Science but also represent a notable
milestone in the advancement of Taiwanese society toward a
brighter future through their expertise. Their achievements are
indeed commendable and offer valuable insights for everyone.

Subsequently, President Nathan Chiu of the alumni association
stepped onto the stage to deliver a speech. During his address,
President Chiu provided an overview of the alumni association's
journey and its dedicated efforts since its inception, underscoring
the significance of the strong bonds and support network
fostered among the alumni. This sense of unity and collaboration,
he noted, reflects the distinct cohesiveness found within the
Department of Computer Science. When it came to supporting
their alma mater, he extended his special gratitude to Edimax
Technology Co. for their generous donation of the EDIMAX x
NCTU Design Space, the alumni (Class of 79) for their contribution
of an Internet Data Center, alumnus Shang-Ren Chen (Class of
70) for offering remote monitoring and management equipment,
and Optoma Corporation for gifting a smart classroom solution
featuring an 86-inch interactive touchscreen. Once more, he
expressed deep appreciation to the alumni for their efforts
in enhancing the educational environment of the College of
Computer Science and nurturing the development of outstanding
students.

Following Chiu's speech, the focus shifted to the Distinguished
Alumnus, Wayne Huang. Huang stands not only as the co-
founder of Armorize Technologies and XREX but also as an
esteemed angel investor, a distinguished researcher in blockchain
and cryptocurrency, and a cybersecurity expert. He, who has
made substantial contributions to the field of blockchain finance,
delivered an enlightening lecture on the practical applications of
blockchain technology within emerging markets. His presentation
iluminated the developme  nt trends and immense potential of
blockchain technology, providing the audience with a profound
understanding of the evolution and possibilities within the
blockchain field. This, in turn, ignited stimulating discussions and
contemplation among the attendees.

After the lecture concluded, Chairman Jiun-Long Huang and
Associate Dean Chien-Chao Tseng shared important information
about alumni and departmental development. They delivered
a comprehensive exposition on the department's automated
systems and courses related to computer network management.
Concurrently, they emphasized the significance of collaboration
with industry partners, which not only offers students
opportunities to gain real-world experience beyond the campus
but also plays a pivotal role in elevating the quality of education
and professional standards within the Department of Computer
Science.

Looking back on this CS alumni homecoming event, we not
only experienced a day brimming with warmth and treasured
memories but also highlighted the exceptional charm of the
tightly connected alumni network within the Department of
Computer Science at NYCU. At this gathering, we exchange our
accomplishments and experiences as well as come together to
shoulder the responsibility for the advancement and future of our
beloved alma mater. The detailed preparations and arrangements
by the Department of Computer Science stem from deep respect
for our esteemed alumni and a steadfast dedication to nurturing
the next generation. This reunion has brought us back together,
enabling us to savor the warmth and unity of this extended
family once more. We eagerly anticipate more gatherings and
collaborations in the future, pledging to persistently work together
in our unwavering quest for excellence and to make even more
significant contributions to the field of computer science.
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Geoffrey Hinton, Turing Award recipient, recently
talked about the potential dangers posed by artificial
intelligence (Al).

Frequently, Al acquires unexpected behaviors
through the analysis of extensive datasets. However,
this doesn't necessarily imply that Al possessing
autonomous consciousness will bring about the
downfall of humanity. Instead, it highlights our inability
to predict Al behavior, especially when individuals and
businesses allow Al systems not only to generate their
code but also to execute these programs on their own
machines. Hinton is concerned thatOne day, genuine
autonomous weapons may turn those lethal robots
into reality.

The first functional Al systems, referred to as expert
systems, were developed by Edward Feigenbaum and
Raj Reddy independently. These intelligent computer
programs have the ability to employ knowledge
and reasoning to address intricate issues that are
typically within the realm of experts' capabilities. Their
achievements in this field earned them the prestigious
Turing Award in 1994,

However, many systems require the simulation of a
significant number of parameters, and this challenge
remains unsolved to this day. This underscores the
extensive and profound applications of computer
simulation. Despite the rapid progress of Al
technology, there are still many subjects deserving of
thorough exploration.

In 1950, Alan Turing (1912-1954) published a
significant paper titled "Computing Machinery and
Intelligence," in which he initiated discussions about
Al and proposed the Turing test. This test established
a benchmark for developing intelligent systems within
the field of information technology.

The Turing test revolves around the criterion of whether
a computer program can successfully trick humans
into thinking it is human. Once it accomplishes
this, it would be qualified as an intelligent machine.
The foundation of Al is rooted in emulating human
behaviors and is frequently applied in the field of
sociology as well.

During the 1980s, Robert Axelrod, a professor
of political science at the University of Michigan,
conducted a series of computer simulation
experiments. He assembled a team of specialists to
develop various computer programs that replicated
human behavior. These programs were set up
to interact with each other and form alliances to

determine the ultimate winner among them. A subset
of these programs emulated the 'Golden Rule,'
while others followed the 'Silver Rule," and the rest
simulated the ‘lron Rule.'

The so-called "Golden Rule" comes from the New
Testament, Matthew 7:12, where it states, "In
everything, do to others what you would have them do
to you." The concept of the "Silver Rule" is retrieved
from the Old Testament, in Exodus 21:24, "eye for eye,
tooth for tooth, hand for hand, foot for foot." The "lron
Rule," often interpreted as "Do unto others as you like
before they do unto you," is externally manifested as
"He who strikes first prevails, he who strikes late fails."

The Tit-for-Tat program, which simulates the 'Silver
Rule,' emerged as the most successful outcome.
Initiated with cooperation, the program maintains
the cooperative strategy if reciprocated by the
counterpart. In cases of betrayal by the counterpart,
the subsequent action involves responding with
corresponding retaliation.

During the experiment, the program applying the
Golden Rule experienced complete failure, leaving
no evidence of its effectiveness. This demonstrates
the impracticality of the approach advocated by our
former President, Chiang Kai-shek, who aimed to
respond to Japan's hostilities with kindness. Similarly,
the program utilizing the Iron Rule strategy showed
promising results initially. However, as time passed,
those affected by its effects either suffered severe
consequences or deliberately kept their distance
from it. Ultimately, this strategy also failed to yield any
meaningful outcomes.

A classic example of the Iron Rule is the oil tycoon
John Rockefeller (1839-1937).

He employed ruthless tactics to initiate preemptive
actions and get ahead, which led to the downfall of
all rivals and propelled him to become the wealthiest
person. However, his approaches were subjectively
deemed excessive, causing people to be reluctant
to express approval. Rockefeller himself was aware
of the ethical shortcomings of his prior actions.
Consequently, he committed himself to charitable
pursuits in an attempt to make amends during
his later years after retirement. Nevertheless, the
consequences of his past actions continued to
trouble his descendants. Regardless of the abilities or
favorable circumstances enjoyed by his descendants,
their aspirations for the presidency have remained
unattainable to this day.
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The Legend of Taylor expansion

Recently, I've been exploring various manipulations of
Taylor expansion on the Wolfram mathematics platform
with the assistance of ChatGPT. Al demonstrates the
capability to automatically compute coefficients within
Taylor expansions, resulting in intriguing and genuinely
delightful answers. This leads me to contemplate
whether Al is gradually replacing me. In my earlier
years, | immersed myself in wireless communications
research, employing Taylor expansion during the
analysis of radio channels. Each time a problem
fit into a Taylor expansion, it felt like a moment of
enlightenment, given its ability to organize intricate
mathematical expressions neatly. Moreover, Taylor
expansion finds application within the realm of Al. The
effectiveness of neural networks relies on adjusting their
parameter values during the training process. Taylor
expansion can be leveraged to fine-tune Al parameter
values, enabling more efficient optimization.

Who devised this effective method? As the name
implies, it was none other than the scholar Taylor
himself. The expansion is, indeed, attributed to
the British mathematician Taylor (Sir Brook Taylor).
However, before 1797, the French scholar Lagrange
(Joseph Lagrange) introduced the concept of the Taylor
theorem with remainders. The Taylor series consists of
an infinite number of terms, but in practical applications,
truncation becomes necessary, involving the selection
of a limited number of terms. Subsequently, the
Taylor theorem is used to estimate the error in this
approximation. | have published multiple journal papers
focused on the computation of errors.

The most remarkable story involving the Taylor
expansion occurred during the Russian Revolution.
Around 1917, a 23-year-old named Igor Tamm (1895-
1971) held a position as a physics professor at Odessa
University in Ukraine. This period was marked by chaos,
disorder, and a scarcity of food. With hunger gnawing
at his stomach, Tamm ventured into a nearby village
in search of food. Unfortunately, luck did not favor him
upon his arrival. He found himself face-to-face with a
group of anti-communist rioters who had surrounded
the entire town. Tamm's urban attire set him apart from
the typical villagers, arousing suspicion among the
rioters and ultimately leading to his instant capture.

The mob leader inquired about his means of livelihood.
Tamm explained that he was a university professor and
was searching for food. What subject do you teach
at the university? Tamm stuttered in reply, | teach

mathematics. The mob leader said, Very well. | shall
present you with a mathematical problem to solve.
Expand the Maclaurin series up to the nth term and
calculate the error. Should you provide the correct
answer, your life shall be spared. An incorrect response,
however, will result in a gunshot, allowing you to meet
your Creator. The Maclaurin series is, in fact, the Taylor
series of a function at x=0, formulated by Newton's
student Maclaurin in the year 1742.

Having listened, Tamm was more than just scared. With
the gun's muzzle aimed at him and his hand trembling
as he held the pen, he summoned his courage and,
using Taylor's expansion, carefully and gradually worked
out the solution. He then displayed the outcome to
the mob leader. After scrutinizing it closely, the leader
announced, Correct! You're free to leave. In a state of
panic, Tamm hurriedly escaped, not even aware of the
bandit's name.

Tamm's subsequent discovery of Cherenkov radiation
earned him the 1958 Nobel Prize in Physics. Today's
students, who are familiar with a comfortable and
privileged lifestyle, often evoke within me a sense of
envy for the mob leader. | find myself genuinely intrigued
by the notion of adopting his tactics employing
intimidation with firearms against students as it might
potentially lead to research breakthroughs. This raises
the question: Can Al truly replace mathematicians?
Nevertheless, when faced with a scenario in which
a gangster forces you to perform an on-the-spot
derivation of a Taylor series at gunpoint, ChatGPT
would be unable to provide any assistance.

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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Seminar

Nvidia Chief Research Director Dr. Ming-Yu Liu:
Revolutionary Breakthrough in Real-time Portrait
Generation Technology

In the post-pandemic era, holding online meetings in
the workplace has become very common. Therefore,
there is a significant increase in demand for accurate
representations of individuals through virtual avatars.
In recent years, we have withessed many astonishing
technological breakthroughs, one of which is the
remarkable progress in the field of image generation.
To explore the latest advancements in this field, we
invited Dr. Ming-Yu Liu to give two lectures at our
school, titled Deep Learning-Based Live Portrait
and Diffusion Models for Image, Video, and 3D
Generation. These talks focused on his expertise
in explaining the advances and risks of these
technologies."

Dr. Ming-Yu Liu is the Chief Research Director at
NVIDIA, where he leads a research group dedicated
to deep generative models and applications. His
contributions are vital to the development of NVIDIA
products, such as NVIDIA Maxine and NVIDIA
Picasso. His outstanding performance in this field has
gained wide recognition in the domain. In the talk,
Dr. Liu first introduced their approach to real-time
portrait generation, which involves splitting images into
different features, such as facial appearance, head
pose, and expressions. This segmentation not only
allows for efficient reconstruction of the original image
at the lowest transmission cost but also enables
the generation of artificial images by manipulating
different features. In addition, the image compression
technology of their encoding efficiency is ten times
higher than the traditional H.264 image compression
standard. However, Dr. Liu acknowledges that
this approach does require more computational
complexity.

For example, Occlusion has been a challenge in
previous methods. It refers to the invisible areas in the
source image that decrease the accuracy of synthesis,
especially when using a single source image as input.
To overcome this limitation, his team used multiple

image sets for generation and designed transformers
capable of adapting to different input frame rates.
Additionally, Dr. Liu demonstrated their work on facial
motion generation based on audio input. By utilizing a
vast amount of available video footage from YouTube,
a model was trained to associate audio with facial
movements. Therefore, expressions can be generated
solely based on audio.

Lighting is also another crucial aspect in the portrait
generation process. In an online meeting set in a sunny
environment, it is necessary for the participants to
appear realistically lit even in dim indoor surroundings.
To address this issue, Dr. Liu proposed a method that
re-illuminates input images to adapt to any lighting
environment. This method involves using diverse
images of individuals in various lighting conditions and
achieves a substantial level of performance at a lower
cost. Dr. Liu also emphasized the importance of training
data in the development of these technologies. Just
as the architecture of chatbots like ChatGPT remains
relatively stable in each version, key improvements lie
in data collection and processing. High-quality training
data is crucial for the effective operation of each
module in portrait generation.

In Dr. Liu's lecture on deep image generation, he
showcased significant advancements in artificial
intelligence in this regard and shared profound insights
and valuable experiences about the current state-
of-the-art technology. Their work offers exciting
possibilities for enhancing virtual interactions and
holds promise for applications in other fields. We
would like to express our heartfelt gratitude to Dr. Liu
for his generous sharing. His lectures demonstrated
insight into artificial intelligence and pointed the way to
the future development of digital technology. We look
forward to more exciting lectures and groundbreaking
research and hope that these innovative achievements
will bring us greater convenience and surprises in our
lives.
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Dr. Ashutosh Sabharwal, Rice University,

Next-generation Wireless Networks will be “Multi-function”

Dr. Ashutosh Sabharwal, the Ernest Dell Butcher
Professor and chair of electrical and computer
engineering (ECE) at Rice University, USA, is
recognized with titles such as IEEE Fellow, ACM
Fellow, and Fellow of the National Academy of
Inventors. He has earned numerous academic
rewards, including 2021 ACM SIGMOBILE Test-
of-time Award for full-duplex, 2020 Best Paper
(Honorable Mention) for "High Resolution Diffuse
Optical Tomography using Short Range Indirect
Subsurface Imaging" at ICCP 2020, 2019 ACM
MobiCom Best Community Contributions Award
for HealthSense, 2019 ACM SIGMOBILE Test-of-
time Award for WARP, 2018 IEEE Communications
Society Award for Advances in Communications
(equivalent to the ACM Test-of-time award for
Communications Theory), 2018 Teaching/Mentoring
Award from the Graduate Student Association, 2017
IEEE Jack Neubauer Memorial Award, and 2011 Best
Demo at mHealthSys, etc. Among them, The ACM
SIGMOBILE Test-of-time Award is exceptionally rare.
The paper must have been published at the premier
international conference, ACM MobiCom, for over a
decade, maintaining continuous recognition for its
significant contribution to the academic community.
With an acceptance rate of approximately 10% -
20%, ACM MobiCom places great importance on
system implementation, serving as a platform for
leading teams worldwide to showcase their work. Dr.
Sabharwal has received the ACM SIGMOBILE Test-
of-time Award twice, a remarkably rare achievement
globally. Widely recognized as a prominent research
scholar in the international communication field, Dr.
Sabharwal has made remarkable contributions to the
theory and experimentation of wireless communication
systems and networks, while concurrently playing a
pivotal leadership role in the global communication

community.

On June 28, 2023, Dr. Ashutosh Sabharwal was
invited by the College of Computer Science at Yang
Ming Chiao Tung University to deliver a special lecture
on research related to wireless networks. During the
speech, Dr. Sabharwal provided a concise overview
of Rice University, where he is affiliated, as well as
the Sabharwal Digital Health Group and Sabharwal
Wireless Group. He delved into the potential of
leveraging the extensive spectrum covered by the 5G
wireless system, equipped with numerous antennas,
for "imaging" the surrounding environment. This
technology has applications in diverse areas such
as robotics and autonomous vehicles. Furthermore,
Dr. Sabharwal highlighted the achievements of his
research team in the field of multi-function networks
over the last decade, including investigations into
self-interference. Concluding his presentation, he
unveiled their current research focus, aiming for
a comprehensive understanding of the trade-offs
between "increased illumination in the scene for
imaging" and "maximizing energy transfer through the
channel for communication" through experimental and
theoretical research.

The lecture has expanded our perspective on research
in wireless communication networks. Beyond wireless
networks and communication, numerous related
areas, including the "imaging environment" highlighted
by Dr. Sabharwal during the lecture, are worth
exploring. This event provided us with the chance
to understand the research methods employed by
graduate students from other countries and stay
updated on the latest technological advancements
in Dr. Sabharwal's laboratory. Such insights are
invaluable for our future research.
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Michael Saunders, Stanford University,

“Algorithms for Constrained Optimization: The Benefits of
General-purpose Software”

Professor Michael Saunders is a highly accomplished
scholar currently serving as a Professor (Research)
Emeritus in the Department of Management Science
and Engineering (MS&E) at the prestigious Stanford
University in the United States. He holds a prominent
position within the global academic community,
and his classic theoretical accomplishments are
featured in numerous textbooks. Additionally, the
software projects he has contributed to, such as
MINOS, NPSOL, and SNOPT, are widely used. He
is also recognized as a Highly Cited Researcher by
ISI and has been inducted into the Invention Hall of
Fame at Stanford University in the United States.
Simultaneously, Professor Michael Saunders is a
SIAM Fellow. His many honors include 1985 William
Orchard-Hays Prize in Computational Mathematical
Programming awarded by the Mathematical
Programming Society (making him the first recipient),
2004 ISI Highly Cited Researcher in Computer
Science, 2007 ISl Highly Cited Researcher in
Mathematics, 2007 Honorary Fellowship of the Royal
Society of New Zealand, 2012 SIAM Linear Algebra
Prize (shared with S.-C. Choi and C. C. Paige), 2012
induction into the Stanford University Invention Hall of
Fame (with P. E. Gill, W. Murray, B. A. Murtagh, and M.
H. Wright), and 2013 SIAM Fellow (acknowledging his
contributions to numerical optimization, linear algebra,
and software), etc. Professor Saunders is a prominent
research scholar in the fields of Computer Science
and mathematics, both nationally and internationally.
He has made a significant impact on numerical
optimization, numerical linear algebra, sparse-matrix
methods, and portable software, and holds a crucial
leadership position in the world.

Dr. Jyh-Cheng Chen, the Dean of the College of
Computer Science (CCS), invites Professor Michael

Saunders for an academic exchange and a special
lecture in Taiwan in August 2023. During a dialogue
session with students on the morning of August 26th,
Professor Saunders shared his research and expertise
in numerical methods and computer science. The
exchange between Professor Saunders, as well as
students and faculty from Yang Ming Chiao Tung
University, where they delved into their respective
research topics, proved advantageous for mutual
knowledge sharing. Afterward, during the afternoon
speech, Professor Saunders discussed algorithms
designed to tackle constrained optimization problems
and introduced general-purpose software used to
resolve such issues. Throughout the presentation, he
provided a brief overview of the fundamental structure
of linear programming within optimization problems
and presented the application history of several
optimization software programs he has developed.
Using the example of aircraft, optimization techniques
can be applied to address challenges related to the
aircraft's path and configuration, ultimately achieving
optimal efficiency. In conclusion, Professor Michael
Saunders delved into prospective advancements in his
research domain, emphasizing the current widespread
interest in Artificial Intelligence aimed at addressing
optimization problems.

In this discussion and lecture, Professor Michael
Saunders guides us in exploring the development and
application of optimization methods, revealing that
numerical optimization methods can effectively address
real-world engineering challenges. Furthermore, this
event serves as inspiration, motivating us to apply
optimization methods to address research issues,
ultimately improving efficiency and contributing to the
advancement of our future research.
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Mr. George V. Neville-Neil's Speech:
The Experience of the GCapability Hardware

Enhanced RISC Instructions (CHERI) Project

George V. Neville-Neil is an expert in operating
systems and information security. He has been
involved with the FreeBSD Foundation since 2011
and is a co-author of "The Design and Implementation
of the FreeBSD Operating System." Additionally,
George is one of the key technical members of the
Capability Hardware Enhanced RISC Instructions
(CHERI) project at the University of Cambridge. It is a
pleasure to attend this talk to understand his insights
on the CHERI project during his visit to the College
of Computer Science at Yang Ming Chiao Tung
University."

CHERI is a collaborative project between SRI
International and the University of Cambridge. Its goal
is to address memory vulnerabilities, such as Buffer
Overflow, at the hardware level, offering efficient,
hardware-based fine-grained memory permission
management. CHERI is a well-developed project that
encompasses extensions to the RISC instruction set,
hardware implementations, and the porting of related
system software.

In the past, security vulnerabilities could occur when
software developers neglected memory operations.
For instance, the well-known OpenSSL Heartbleed
vulnerability in 2014 resulted from developers failing to
properly validate input data, which subsequently led
to a Buffer Overflow issue. This vulnerability allowed
attackers to potentially steal SSL private keys and
even decrypt the contents of HTTPS transmissions. To
prevent such problems, many modern programming
languages, like Rust, emphasize mechanisms for
memory security. However, because these checks are
performed at the software level, they inevitably impact
performance to some extent. CHERI aims to integrate
memory permission management mechanisms into
hardware design. The hardware offers native support
for memory permission management mechanisms,
including additional instructions within the custom
extensions of the RISC instruction set. This enables
other RISC-supporting programs to also work with

CHERI.

CHERI can segment the permissions of designated
memory sections, such as Read, Write, and Execute.
These permissions can be combined and stored in
CHERI's hardware provided Capability Register. When
CHERI hardware needs to deal with corresponding
memory location, it automatically checks whether
it complies with the corresponding Capability. This
process requires cooperation from the operating
system

CHERI is a well-developed project that supports
Arm, RISC-V, MIPS, and various hardware, along
with accompanying system software. In addition,
it provides the Morello development board, which
supports CHERI mechanisms. Furthermore, the
QEMU emulator also supports 64-bit CHERI-MIPS
simulation. In terms of operating systems, there is
CheriBSD, a FreeBSD port. As for system software,
the CHERI team has ported software such as Clang/
LLVM, Webkit, OpenSSH, and PostgreSQL

This talk provided a great learning opportunity for me.
| typically focus more on system management and
application development rather than systems and
hardware. Prior to attending this lecture, | had just
completed the course, Computer Organization. Many
of the topics discussed in the lecture were related
to the material | had covered in that course. | also
visited the CHERI official website and reviewed related
papers as references for writing this reflection article.
While reading those references and documents, |
recognized the importance of computer organization,
as | was able to apply the knowledge | gained from
the course to Mr. George V. Neville-Neil's talk. Lastly, |
would like to express my sincere gratitude to George
for visiting our school and sharing insights on the topic
of Capability Hardware Enhanced RISC Instructions
(CHERI).
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Taiwan team TWN 48 takes 3rd place
at DEF CON 31

DEF CON (Hacking Conference) is a well-known global
cybersecurity technology conference that hosts cybersecurity
forums and competitions. The DEF CON CTF (Capture The
Flag) is particularly renowned as a world-class competition,
drawing cybersecurity experts from nations. The "Taiwan
team TWN 48," consisting of individuals from our university,
National Taiwan University, cybersecurity communities, and
industry, accomplished a remarkable achievement at the
DEF CON 31 CTF competition, which took place in Las
Vegas, USA in August this year. They surpassed hackers
from China, Japan, South Korea, Denmark, Italy, and other
countries to secure the third position globally. The top
spot in this competition was taken by the "Maple Mallard
Magistrates (MMM)" team, a formidable collaboration
between the well-known US-based PPP team from Carnegie
Mellon University and their Korean counterparts, The Duck.
Following in second place was the "Blue Water" team, which
currently holds the number one rank on the CTFTime world
leaderboard. Ever since Taiwan's second-place finish in the
DEF CON CTF competition back in 2014, the country has
maintained a consistent presence in the finals, securing a
global third-place finish for the third time this year.

In the current year, Taiwan's TWN48 team is led by two
prominent cybersecurity teams, TSJ and Balsn. The team
consists of 54 members, including current students and
alumni of our university's computer science department,
students from both National Taiwan University's computer
science and electrical engineering departments, as well
as a select group of promising young talents from the
cybersecurity community and industry. In their pursuit of
success in this competition, the participants didn't rely solely
on continuous practice to sharpen their practical skills. They
also utilized pre-competition workshops to enhance the
bonding within the team by face-to-face communication.
These workshops played a crucial role in fostering
effective collaboration and synergy among team members,
particularly those with less prior experience of teamwork.
For example, on the day of the competition, a minor incident
occurred when the competition machine stopped working
accidentally. Fortunately, the team worked together to swiftly
disassemble and repair the machine so as to ensure a
seamless start to the competition.

During the competition, besides the "Attack and Defense"
challenges and the "King of the Hill" (KOH) contests where
scoring depends on leadership frequency or time, a recent
introduction of LiveCTF challenges with a sports competition
flavor has brought increased diversity to the event. The
competition has also grown more demanding due to the
various challenges and dynamic variables in the organizer's
network architecture. Nevertheless, the team members,
drawing upon their synergy and experience, not only sustain
a deeply cooperative atmosphere but also unite to effectively
address unexpected obstacles like rule modifications or
network problems encountered by team members.

Professor Chun-Ying Huang: TWN48 is Taiwan's
most spiritually empowered large-scale
cybersecurity enthusiast group.

Professor Chun-Ying Huang, a faculty of our university's
computer science department and one of the supervising
professors leading the team in this competition, conveyed
that "TWN48 is Taiwan's most spiritually empowered
large-scale cybersecurity enthusiasts' community." Their
fundamental philosophy centers on the "ability to solve MISC
problems," and they maintain an unswerving connection
with computers, rarely parting ways. Between the
preliminary rounds and the start of the finals, team members
autonomously hold bi-weekly online meetings to develop
various tools that might prove useful during the competition.
These tools encompass attack management software,
packet analysis utilities, code correction applications, scoring
statistics tools, and more.

During the preliminary round of DEF CON 31 CTF in May
this year, the Taiwan team demonstrated their resilience by
enduring 48 hours of non-stop competition, distinguishing
themselves among 1828 global teams and securing a fifth-
place spot in the finals. During the finals, even though they
encountered difficulties in the challenging LiveCTF category,
the players persisted, putting in tireless effort throughout
sleepless nights. In the end, they secured a remarkable
third-place ranking in the finals! Professor Hsu-Chun Hsiao,
one of the coaching professors from the Department of
Computer Science and Information Engineering at National
Taiwan University, also noted that many of the teams that
reached the finals were collaborations from international
communities and possessed substantial capabilities. The
brilliant accomplishment of the Taiwan team TWN48 is
indeed praiseworthy.

Unlike previous years when the Taiwanese team had to
proactively pursue corporate sponsorships to secure funding
after reaching the finals and when the restricted preparation
time impeded player familiarity and cohesion, this time,
the competition received support and direction from the
Administration for Cyber Security, the National Institute
of Cyber Security, and the Ministry of Education's AIS3
program. They conducted preparatory workshops before
the competition to assist the participating team. Leveraging
their collective experience from past competitions, they
formed a specialized team based on individual expertise and
the specific problem-solving demands of each category.
Additionally, a management mechanism was introduced to
streamline team operations and the dispatch of problem-
solving tasks, enabling the players to concentrate fully on
the competition without any concerns.

Cybersecurity is inextricably intertwined with both individual
well-being and the security of our nation. The Ministry
of Digital Affairs is committed to persistently dedicating
resources to nurture cybersecurity expertise through
systematic mechanisms. They aim to encourage active
involvement in international cybersecurity competitions,
enabling young Taiwanese cybersecurity professionals
to gain valuable hands-on experience so as to ultimately
bolster Taiwan's cybersecurity capabilities and strengthen its
competitiveness on the global stage.
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Taiwan's First Vacuum Tube Computer was at NYCU
The Unveiling Ceremony of the Computer Pioneer Ox Cart Statue

Taiwan's First Vacuum Tube Computer was at National
Yang Ming Chiao Tung University (NYCU). The unveilinE
ceremony of the Computer Pioneer Ox Cart Statue too
place on April 8, 2023, coinciding with NYCUs Anniversary
Celebration Day. The ceremony was introduced by President
Chi-Hung Lin and Dean Jyh-Cheng Chen of the College
of Computer Science. Renowned artist Chung-Mo Chiang
(71 % 2} ) crafted the bronze statue, and Architect Nai-
Chung Chen (& 75 &) was responsible for the landscape
design. The unveiling of the statue was jointly carried out by
alumni, including W. T. Chen, Class of 74, Shun Tsung Hsu,
Executive Director at Jumbo Technolo%y Co., Class of 86,
and Nathan Chiu, President of cacaFly, Class of 87.

National Yan% Ming Chiao Tung University is a pioneering
institution in the field of computer and electronics research
in Taiwan. To emphasize the institution's longstanding
commitment to this field, Dr. Jyh-Cheng Chen, the Dean of
the College of Computer Science (CCS), shared during the
unveiling ceremony that when he assumed the role of Dean
three years ag?o, he initiated a reflection on how to swiftly
convey the College's aspirations and confidence in achieving
global excellence. In this context, we also conducted an
exclusive interview with Dean Chen to gain deeper insights
into the history and origins of this endeavor.

Q: What initially inspired Dean Chen's idea?

A: When | assumed the position of Dean at the College of
Computer Science three years ago, | contemplated how to
undertake an initiative that would not only raise awareness
in Taiwan but also on a %Iobal scale, emphasizing National
Yang Ming Chiao Tung University's College of Computer
Science as a world-class institution. While asserting global
superiority might sound overly ambitious, let's regard it as an
aspiration. If you visit universities in the United States, nearly
all of them feature one or more renowned statues on their
campuses, often accompanied by Iegends, making them
popular photography spots. Visitors and others who come to
these universities flock to these sites for pictures, and these
images are widely shared worldwide through social media.
Therefore, at that time, | envisioned that by commemorating
this history and transforming it into a sculpture positioned
at the entrance of the College of Computer Science, it
would serve as a lasting reminder that "National Yang Ming
Chiao Tlung University leads the way in the field of computer
sciencel!

Q: Why emphasize that it is a vacuum tube computer?

A: In 1962, IBM introduced the IBM 650, a drum memory
computer, at National Chiao Tung University in Hsinchu. This
computer featured magnetic disk storage components and is
known as Taiwan's first-generation vacuum tube computer,

marking the first commercially produced computer. Some
argue that in 1957, the Taiwan Sugar Corporation purchased
an IBM 419 from IBM's Taiwan branch, considerin% it as
Taiwan's first computer. Nevertheless, the IBM 419 at Taiwan
Sugar was primarily used for accounting calculations via
electromechanical components. To avoid any historical
misunderstanding, we underscore that National Chiao Tung
University possesses Taiwan's "first vacuum tube computer,”
ensuring that there is no room for dispute on this matter!

Q: Are there any photographs from that historical
period?

A: There is a photo, but the context of one particular photo
is @ matter of dispute. Some argue that it depicts the IBM
419 at the Taiwan Sugar Corporation, and the Taiwan Sugar
Museum features this image in its exhibit. On the other hand,
there are those who assert that it was taken in 1963 during
IBM's computer relocation in Taipei. Some even su%%est
that it's a picture of the computer moved to National Chiao
Tung University. To put it simply, during that era, IBM used
ox carts to transport their computers in Taiwan.

Dean Chen, who had studied abroad, experienced a

sudden burst of inspiration during the planning phase. He
took cues from several prestigious international universities
known for using sculptures to symbolize their institutional
achievements and principles. He chose the 1962 historical
event of Taiwan's first IBM 650 computer's arrival in Hsinchu
from Keelung Harbor as his starting point. To prevent any
confusion with Taiwan Sugar Corporation's 1957 purchase
of an IBM 419 from the IBM Taiwan Branch, he carefully
differentiated between a machine utilizing electromechanical
components for accounting computations and the first
vacuum tube computer. Subsequently, he embarked
on a project to place a sculptural artwork in front of the
Engineering Building 3 at Guangfu Campus, commencing a
series of planning endeavors.

In addition, Dean Chen vividly explains the rationale behind
selecting this particular historical episode. In 1962, I1BM
introduced Taiwan's first magnetic drum computer, the
IBM 650, at National Chiao Tung University in Hsinchu.
The IBM 650 featured magnetic disk storage components
and was the first-generation computer using vacuum
tubes. Furthermore, it marked the advent of commercially
produced computers. Nonetheless, owing to the computer
equipment's exceptionally precise nature, appropriate
shock-absorption technology, such as air-cushioned
vehicles, was unavailable at the time. Consequently, IBM had
no choice but to transport the computer using traditional ox
carts, moving it slowly.

Durin% that historical period, Taiwan had not yet transformed
into the tech hub we now recognize; it existed in an era
where technology had not advanced as it has today. In this
unique setting, an epoch-making OProduct slowly took shape,
placed on an ox cart and dragged forward by a water buffalo
traditionally used for plowing. This combination of technology
and tradition, seemingly incongruous, symbolized Taiwan's
technological progress. During the ceremony, President Lin
shared his role in crafting the sculpture's exterior design.
The pioneering ox cart statue depicts an ox cart ascending
a slope, serving as a symbol of Taiwan's unwavering
determination in its technological history, which has led to
remarkable achievements. Positioned in front of Engineering
Building 3, it serves to both inspire and remind future
generations of students that the legacy and contributions
of the College of Computer Science rely on the foundations
laid by their predecessors and the innovation and efforts of
those who will follow.

The core principle of NYCU is the remembrance of one's
roots and heritage, a motto deeply ingrained in the hearts
of both students and faculty. This statue not only recounts
a chapter in Taiwan's technological history but also came
into existence through the generous contributions of CCS
alumni. Additionally, it bears the imprints of cattle hooves,
symbolizing the CCS s history. Woven into the tapestry of
historical memory, each element represents NYCU's past
and present, as well as the path to the future. We hope that
this statue from the College of Computer Science will guide
students toward the next significant milestone in Taiwan's
technological journey.
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National Yang-Ming Chiao Tung University (hereinafter
referred to as NYCU) and Optoma Corporation
(hereinafter referred to as Optoma) have partnered
to establish the Al and Virtual Reality Research and
Design Center which officially launched on April
20th, 2023. The talents from both the Department of
Computer Science at NYCU and Optomas research
team have developed technological solutions that
foster human-machine interaction in the era of artificial
intelligence, leading to the emergence of diverse
innovative application scenarios.

President Chi-Hung Lin of NYCU stated the interaction
between humans and machine devices has undergone
a revolutionary transformation in the era of artificial
intelligence. For the education industry, especially
in higher education, interactive Al and virtual reality
solutions can make learning more engaging, enhance
learning efficiency, nurture students' abilities for self-
directed learning, while reducing the teaching burden
and enabling instructors to concentrate on innovative
teaching approaches and forward-looking research.

In the two years following the outbreak of the
COVID-19 pandemic, the global educational landscape
has faced challenges, including the 'study must not
stop' policy, which has led to a fusion of virtual and
in-person instruction. As a result, there has been
an increasing demand for digital transformation and
technologies that facilitate virtual reality interactions.
The establishment of the NYCU-Optoma Al and
Virtual Reality Research and Design Center not only
translates academic research into practical industrial
applications but also nurtures Taiwan's Al technology
talent to align with the global community.

Chairman Shi-Yuan Chen from Optoma expressed,
Being a prominent player in the field of large-scale
display solutions, Optoma has remained dedicated
to enhancing interactive experiences in display
technology over the years. As the Al era unfolds fully, it
has fundamentally reshaped the paradigm of human-
machine interaction and design creation. Embracing
continuous innovation and promoting collaboration
across diverse sectors is crucial for ensuring the
sustainable prosperity of both the industry and
academia within the rapidly evolving Al landscape.
Therefore, we have initiated an industry-academic
partnership with the Department of Computer Science
at NYCU, establishing the Optoma Al and Virtual
Reality Research and Design Center. | hope to bring
together the research capabilities of Optoma and
NYCU in advancing Al and virtual-reality interactive
sensing technologies. By deploying the Future

Classroom within our research center, we aim to
ignite greater creativity and research exploration to
integrate our development achievements with real-
world industry requirements. Meanwhile, we eagerly
anticipate nurturing more talent within the Al and
virtual-reality interactive sectors, jointly driving the
advancement of Taiwan's industries.

NYCU and Optoma have a history of close
collaboration. With the recent establishment of the
Al and Virtual Reality Research and Design Center,
they are now gearing up for a two-year research
project in partnership with Professors Kuan-Wen Chen
and Liwei Chan from the Department of Computer
Science. This research initiative will center around
Sensory Detection for Future Classrooms and
Hybrid Remote Collaboration and Virtual Interaction
Technology, aiming to deepen their exploration of Al
interactive applications and virtual-reality collaboration
technology.

Chairman Shi-Yuan Chen, an outstanding alumnus
of NYCU, is one of the founding pioneers of Optoma.
Since its establishment in 2002, Optoma has rapidly
expanded its global presence and has become a
leading player in the field of image solutions. Its services
reach over 150 countries across five continents,
providing specialized solutions for education,
corporate, residential, entertainment, and exhibition
purposes. Consequently, Optoma has also received
numerous international product design awards.

Following the principles of corporate social
responsibility (CSR) aimed at contributing to society,
Optoma has established longstanding partnerships
with universities, focusing on advancing and exploring
immersive education. In addition to establishing the
NYCU-Optoma Al and Virtual Reality Research and
Design Center, Optoma has actively participated in
the construction of the inaugural Beyond Computing
Museum at NYCU, Taiwan's first computer museum,
and provided comprehensive integrated laser
projection equipment. Optoma has also generously
donated an 86-inch interactive multi-touch screen and
intelligent educational solutions for future interactive
classrooms. This initiative is designed to enhance
concentration within the classroom, facilitating
creativity and inspiration among both instructors and
students through efficient interaction. Furthermore,
by replacing traditional chalkboards with interactive
touch screens, they aim to create an instructional
environment free from dust and enriched with fresh,
unpolluted air.
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Building a Precision Health Ecosystem: Missioncare Medicine Co.
Medicine and National Yang Ming Chiao Tung University Collaboration

With the continuous advancement of technology, smart
healthcare is becoming a major global trend in the
healthcare industry. On September 28, 2023, Missioncare
Medicine Co. Medicine announced a significant milestone
in promoting smart healthcare and innovative health
applications. Thus, Missioncare Medicine Co. Medicine's
industry-academic-research collaboration s partners
were invited to participate in the ecosystem, including
the Taiwan Electrical and Electronic Manufacturers
Association, National Yang Ming Chiao Tung University s
College of Computer Science, College of Nursing, and
College of Pharmaceutical Sciences.

They aim to transform traditional offline medical services
into online, virtual, and remote care. The service coverage
extends far beyond the Taoyuan region. Additionally, they
look forward to future collaborations with partners involved
in developing precision medicine, smart healthcare, and Al
applications in healthcare.

Missioncare Medicine Co. Medicine 's Deputy General
Manager, Mr. Wei-Guang He, is one of the key promoters
of Taiwan's Microsoft hybrid cloud service platform. He
is also an alumnus of the 79th class of the Department
of Computer Science at National Yang Ming Chiao Tung
University. Mr. He plays a leading role in guiding this
initiative, currently serving as the director of the Digital
Service Innovation Institute at the Institute for Information
Industry. Mr. He is dedicated to using digital technology to
create new service opportunities for traditional industries
and assisting the flourishing development of startups. In
2021, he proposed that telehealth services should extend

beyond addressing medical needs in remote areas to also
include chronic patients and patients with limited mobility
across all regions.

Missioncare Medicine Co. Medicine and Microsoft Taiwan
will collaborate to create a Chinese version of a healthcare-
specific ChatGPT. This will involve utilizing the Hermes
voice input platform by MedTech Digital and integrating
Microsoft Azure OpenAl ChatGPT. The resulting healthcare
professional-exclusive tool aims to ensure the accuracy
of information input by healthcare personnel. Building
upon this foundation, future joint development efforts will
extend to Customer Relationship Management (CRM)
for improved healthcare service provision. Furthermore,
upcoming applications will include collaboration with the
College of Computer Science and the College of Nursing
at National Yang Ming Chiao Tung University to develop
a smart healthcare platform for silver technology and all-
age care.In the future, as Microsoft Taiwan, Missioncare
Medicine Co., and National Yang Ming Chiao University
collaborate, there will be further advancements in smart
healthcare technology, from building smart healthcare
platforms to product development. This collaboration aims
to provide the public with more convenient and efficient
smart healthcare services. It is believed that, under the
leadership of Mr. Wei-Guang He, our senior alumni, the
expansion from building smart healthcare platforms to
product development will provide more convenient and
efficient smart healthcare services for the public. The goal
is also to extend these services to customers in the global
healthcare arena, as it pioneers a new era of intelligent
healthcare.
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Professor Kate Ching-Ju Lin Won the
2022 NSTGC Outstanding Research Award

Professor Kate Ching-Ju Lin, from the Department of
Computer Science at our college, has been honored
with the 2022 National Science and Technology Council
(NSTC) Outstanding Research Award. The expert panel
of judges praised her recent accomplishments in research
on core technologies related to cloud-based wireless
access networks. Professor Lin's achievements have had
a substantial impact on the evolution of 5G networks,
particularly due to her pioneering efforts in the integration
of software-defined networking and artificial intelligence
technologies. This accomplishment will result in notable
applications that will influence the economy, society, and
the future well-being of the people.

In her research, Professor Lin and her team presented
pivotal technologies aimed at enhancing collaborative
cloud access networks. These technologies involve the
seamless integration of front-end and back-end network
solutions, specifically tailored to the requirements of
5G networks, which encompass large-scale device
deployment and high-capacity demands. Leveraging a
collaborative design approach, Professor Lin achieved
a noteworthy acceleration in the deployment of value-
added services within the 5G network domain, effectively
addressing the intricate challenges associated with
extensive high-capacity requirements. Her research
coordinates the management of distributed base stations
within the mobile communication network sector, ushering
in the introduction of cloud-based access networks to the
broader mobile communication industry.

Furthermore, Professor Lin has pioneered a novel

intelligent network framework that integrates deep
learning and software-defined networking methodologies.
This innovative solution led to mutual benefits and
enhanced performance. The Al enabled Software-Defined
Networking (AlI-SDN) she proposed empowers switches
not only to be in charge of data transmission but also to
deliver intelligent computing and services through real-
time predictive models. This innovation enables network
equipment to not only perform simple data forwarding but
also provide computing services.

After being honored with the award, Professor Lin
conveyed her appreciation to the National Science and
Technology Council for their support in advancing research
in information technology. She additionally expressed
her deep sense of pride in receiving this prestigious
recognition. This acknowledgment and motivation
will bolster her confidence and sense of purpose to
continuously dedicate herself to technology research,
making meaningful contributions to the country and
advancing the growth of communication and information
technology, while actively assisting in increasing
international prominence.

Professor Lin's research holds great importance, not only
in driving the development of 5G network technology and
smart network design but also in leaving a substantial
impact on the social welfare sector in the future. We look
forward to more breakthroughs and accomplishments
in her future research. Once again, congratulations to
Professor Kate Ching-Ju Lin for receiving such an honor.
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CCS Teaching and Learning Symposium
Let Students Become Runners, not Just
Complete a Single Marathon

At our college, we organize a Teaching and
Learning Symposium each semester, where we
invite outstanding professors to share their teaching
experiences. This initiative serves as a catalyst
not only for our continuous growth as educators
but also as a forum for mutual inspiration and the
exchange of ideas. Our goal is to aggregate our
collective experiences, overcome upcoming teaching
challenges, and advance toward the expansive realm
of knowledge dissemination.

This year, the College of Computer Science has invited
Professor Ping-Chun Hsieh, who received both the
2021 Outstanding Teaching Award and the 2021
Award for Teaching in English, to join us for this event.
We are also honored to welcome Professor Yi-Ping
You, who was recognized with the 2021 Outstanding
Teaching Award, and Professor I-Chen Lin, the
recipient of the 2021 CCS Teaching Award. They will
deliver speeches and share their perspectives on their
commitment to achieving teaching excellence, with
the aim of nurturing students' abilities for independent
learning and critical thinking.

During the symposium, Professor Ping-Chun Hsieh
shared his primary teaching aspiration, which
centers on igniting students' passion for research.
His educational goal is to transform students from
passive "knowledge consumers" to active "knowledge
producers." He thinks that courses in probability,
reinforcement learning principles, and optimization
algorithms represent the most effective means to
achieve this objective. Expanding on this premise,
Professor Hsieh suggested that the most effective
method of behavior change is to "reshape one's
identity," encouraging students not merely to complete
a marathon but to become dedicated runners. Hence,
he advocates for inspiring and instructing students in
the practice of discussing and defining problems, as
well as participating in the development of research
communities. This approach enables students to
naturally integrate thinking and research patterns into
their other coursework.

Following that, Professor I-Chen Lin discussed
strategies for enhancing the likelihood of positive
feedback and academic success among students
in the class. He emphasized that the ambiance
established by an instructor can significantly influence
students' motivation to participate in classes.

When instructors derive enjoyment from teaching
and incorporate interesting questions that engage
students, this enthusiasm can stimulate their curiosity.
As an illustration, Professor Lin introduced the concept
of "Generating Specific Effects in Terminator" and
delved into the algorithms required to achieve such
effects. He illustrated these concepts using relatable
and enjoyable real-life examples to foster a greater
sense of involvement among students.

Finally, Professor Yi-Ping You shared his instructional
strategies for fostering students' enthusiasm in the
classroom. In his course of Introduction to Compiler
Design, he asked students to upload their assignments
to GitHub, thereby motivating them to employ a
version control system for their assignments. The
adoption of this platform for submitting assignments
received exceptionally favorable responses. Given the
pedagogical triumph, Professor You also introduced
his innovative ideas; he recommended integrating the
submission of homework with the college's GitLab
and proposed engaging teaching assistants to provide
support to students with their assignments, thereby
optimizing the efficient use of educational resources.

Thanks to the unwavering commitment of three
professors who put their utmost effort into teaching,
we can observe how our college's outstanding
teaching heritage can sustain and seamlessly merge
with innovative approaches tailored to the needs
of modern students. The pursuit of knowledge is
eternal, as is the act of teaching. As society advances,
our faculty members have developed their unique
techniques to ensure that the gap between them and
their students doesn't widen with time. Instead, they
cultivate lasting refinement and nurture an enduring
passion for teaching throughout the years, which
continues to ignite and inspire students' aspirations.
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Students Actively Participate in
Extracurricular English Courses j

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 cultivate international
talents, the first phase of the bilingual program includes free
English enhancement courses available for master's and
doctoral students to register every semester. We hope that
students can improve their international competitiveness
even while managing their mandatory coursework. Below,
you'll find some reflections from students who participated
in the English enhancement courses during the second
semester of the 111th academic year.

Allan Hsu(Dr. Chien-Chao Tseng s lab)

Attending this English-speaking course was a significant
turning point in my language-learning journey. During these
six sessions, it may not have immediately elevated my
English proficiency to fluent communication with native
speakers, but what truly mattered was how it transformed
my mindset and learning approach, igniting my interest in
learning English.

In the past, | mainly focused on studying English for exams.
Once exams were no longer a requirement, | would cease
my English studies. Consequently, | found myself lacking
confidence when it came to situations requiring English
communication, such as traveling abroad or job interviews.
However, this course, led by our course instructor, Selina,
created an encouraging environment for active participation.
The small class size ensured that everyone had ample
opportunities to practice, and the course content was
thoughtfully designed, incorporating activities like sharing
videos and playing English games. In this classroom, there
was no judgment based on English proficiency; instead, it
encouraged us to express our thoughts. Participating in the
English Speaking Course has been a valuable experience in
my life. It not only transformed the way | approach English
learning but also boosted my self-confidence. | believe
that the skills and values | acquired in this course will play
a significant role in my future endeavors, both personally
and professionally. | look forward to continually improving
my English proficiency and wholeheartedly recommend this
course to anyone aspiring to learn English

Justine Lin(Dr. Chien-Chao Tseng s lab)

I usually spend more time listening to and reading in English
compared to speaking. Participating in an English oral
speaking course has been a valuable learning opportunity
for me. The weekly classes provide a chance to interact
with students in our lab and practice oral communication.
Furthermore, the weekly assignments require us to
submit audio recordings to develop a habit of practicing
spoken English outside of class. The course's classroom
presentations also provide me with the opportunity to
prepare English speeches and observe presentations by
other students. In summary, this course has provided me
with the opportunity to learn English during my master's
program and prepare for challenging situations in the future.

Michael Lin (Dr. Chien-Chao Tseng s lab)

Before entering graduate school, the majority of my English
education focused on reading and listening, with little
attention paid to speaking. This English-speaking course
provided numerous opportunities for me to practice with
my lab members and Ms. Selina, our teacher. Throughout
the course, | identified areas in which | struggled in
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communication.

Over several weeks, we were asked to choose topics of
interest and present them to other students, followed by
discussions. The teacher also provided methods to improve
fluency and vocabulary. Upon completing the course, |
felt that my speaking ability had significantly improved
compared to my undergraduate years. | am delighted to
have participated in this English-speaking course within our
department

Darwin Lee (Dr. Chien-Chao Tseng s lab)

| am a non-native English speaker and have not been in an
English-speaking environment. Although | can usually read
newspapers, magazines, and academic papers fluently, |
often encounter difficulties in expressing simple needs due
to my unfamiliarity with spoken English. | am very grateful
for the English environment and course materials provided
by Selina. These resources have significantly increased
our confidence in speaking English and have also offered
many self-study methods and resources for improving
spoken English. During the course, | was impressed by the
teacher's curriculum planning. She incorporated numerous
speaking tips into the course content and assignments.
| highly recommend this course to students who feel
stressed about speaking or struggle with word choices
when speaking.

Shih-Tse-Chang (IT Center, Department of
Computer Science)

| highly recommend students to participate in the Academic
English Writing course. The most important aspect of
academic English writing is the transition from Chinese
writing logic to English writing logic. Willy, the teacher,
provided detailed analyses of the differences between the
two. Moreover, the structure of the teacher's classes is very
clear, and for each topic, he provides examples to help us
understand. After practicing writing, | was able to correct
my writing issues based on the teacher's feedback. In
this course, | learned how to organize sentences to help
readers understand. | not only needed to use appropriate
connectors and sentence structures but also needed to
think comprehensively about what | wanted to express. |
believe this course is not only suitable for students who
need to submit papers but also for every student who
wants to improve their writing and communication skills.

Hsi-Che Lin(IT Center, Department of Computer
Science)

Starting in the second year of the master's program, there
has been an increasing demand for writing in English,
whether it be for research papers, oral presentations,
or even resumes. When writing in English, | often notice
that the sentences | produce differ somewhat from what
| typically read in English articles. It can be challenging to
express these differences. While tools like Grammarly are
now available to check grammar and spelling, they don't
provide guidance on how to adjust sentence structures to
better align with the logic of English writing. I'm grateful for
Willy's academic English writing course, which has helped
us understand the distinctions between writing in Chinese
and English. This course offers structured guidance on
how to write with English logic, and the extensive practice
has allowed us to transition from 'knowing' to 'learning.' |
genuinely appreciate both the school and Instructor Willy for
providing this course.
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R4 : Revisiting Domain
Randomization via Relaxed State-
Adversarial Policy Optimization

{E% : Yun-Hsuan Lien, Ping-Chun Hsieh,
Yu-Shuen Wang
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B JRR : Multimodal Prompting with
Missing Modalities for Visual Recognition
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Top international conferences are academic gatherings
attended by top researchers and professors from
around the world. It is the best opportunity to interact
with others to broaden ones perspective. Our college
encourages professors and students to actively
participate in international academic conferences to
increase the visibility of research from Taiwan. The
following reflections are written by students who have
participated in top international conferences to share
their experiences:

Title: Revisiting Domain Randomization via
Relaxed State-Adversarial Policy Optimization

Authors: Yun-Hsuan Lien, Ping-Chun Hsieh, Yu-
Shuen Wang

Advisors: Dr. Ping-Chun Hsieh & Dr. Yu-Shuen
Wang

International Conference: International
Conference on Machine Learning, (ICML2023)

The Significance of the conference: ICML is
a top artificial intelligence conference. In 2023, a
total of 6,538 submissions were received by ICML.
Overall, 827 submissions were accepted, yielding an
acceptance rate of approximately 27.9%.

The experience of Yun-Hsuan Lien:

| would like to express my deep appreciation to Dr.
Yu-Shuen Wang and Dr.Ping-Chun Hsieh for their
guidance. We have delved into domain randomization
(DR), a common concept in robust RL. Without
direct simulator access, we discovered that simply
introducing clever perturbations to the state can
emulate the effects of DR. In other words, we're
achieving DR without DR! We are honored that our
research has been recognized by ICML. Anyone
interested in the RL domain is very welcome to
discuss and collaborate with us.

Title: Multimodal Prompting with Missing
Modalities for Visual Recognition

Authors: Yi-Lun Lee, Yi-Hsuan Tsai, Wei-Chen
Chiu, Chen-Yu Lee

International Conference: IEEE/CVF Computer
Vision and Pattern Recognition Conference
(CVPR), 2023

The Significance of the conference: (Computer
Vision and Pattern Recognition) is a prestigious
international conference in the field of computer vision
and pattern recognition. Every year, researchers
from around the world attend to present their newest
research findings in areas such as computer vision,
machine learning, and image processing. This year,
CVPR received 9,155 submissions and ultimately
accepted 2,360 papers, with an acceptance rate of
only 25.78%.
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The experience of Yi-Lun Lee:

| am highly honored that my research has been
accepted by the top computer vision conference,
CVPR, and | am very grateful for the guidance of my
advisor and co-advisors. This is my first time attending
an international conference in person, and | am both
nervous and excited. Throughout my participation
in the conference, | not only had the opportunity to
learn new knowledge from thousands of accepted
paper posters but also gained insights into the current
developments across different fields from various
keynotes, tutorials, and workshops. In addition, |
successfully presented my research on-site, engaged
in valuable discussions with scholars who stopped
by to view my work and received valuable feedback.
My experience participating in this top international
conference has been highly beneficial, and | have
gained a wealth of valuable knowledge from it. |
look forward to the opportunity to attend such top
conferences again in the future.

Title: Robust Dynamic Radiance Fields

Authors: Yu-Lun Liu, Chen Gao, Andreas
Meuleman, Hung-Yu Tseng, Ayush Saraf, Changil
Kim, Yung-Yu Chuang, Johannes Kopf, Jia-Bin
Huang

International Conference: IEEE/CVF Computer
Vision and Pattern Recognition Conference
(CVPR), 2023

The Significance of the conference: CVPR is
one of the most important academic conferences
in the world for the field of computer vision and
image recognition. Here are several aspects of the
conference's significance:

1. Academic experience sharing: CVPR serves as a
crucial platform for scholars and researchers to share
their newest research findings, discuss new theoretical
frameworks, and address technical challenges. It
provides an environment where individuals from
different backgrounds and areas of expertise can
exchange ideas. It enhances the progress in the fields
of computer vision and image recognition.

2. Innovative technologies showcasing: CVPR is a
significant venue for showcasing and exploring the
latest technologies and applications, such as machine
learning, deep learning, and image and video analysis.

3. Professional development: Participation in CVPR
can enhance ones professional knowledge, expand
networks, and offer potential career development
opportunities.

4. Industry-academia collaboration: Many leading
organizations from both academia and industry
participate in CVPR to promote collaboration by
addressing practical issues and commercializing
research outcomes.

5. High-quality publications: Papers presented at the

CVPR conference are typically of high quality and
considered top publications in the field. Participants
are provided with opportunities to publish their work.

6. New technologies and ideas: CVPR typically
presents cutting-edge research and provides a
platform for evaluating and incorporating new
technologies and ideas. Through these activities
and opportunities, CVPR plays a crucial role in
advancing the fields of computer vision and image
recognition and fostering related research and industry
development.

The experience of Dr. Yu-Lun Liu:

Participating in the IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR)
iS an eye-opening experience. Through interactions
with top scholars and researchers, | gained valuable
insights and new research ideas. The cutting-edge
technologies and real-time demonstrations showcased
at the conference made me appreciate the power
of computer vision technology and look forward to
its future potential. Engaging with professionals from
diverse regions and institutions around the world
expanded my network and provided opportunities for
future collaboration. Many practical application cases
provided me with a clearer understanding of how to
apply theory to solve real-world problems. Additionally,
the conference enhanced my communication and
collaboration skills. This motivating experience was
incredibly valuable, and | look forward to participating
again in the future.

Title: LGCNet: Feature Enhancement and
Consistency Learning Based on Local and
Global Coherence Network for Correspondence
Selection

Authors: Tzu-Han Wu and Kuan-Wen Chen
Advisor: Dr. Kuan-Wen Chen

International Conference: International Conference
on Robotics and Automation (ICRA), 2023

The Significance of the conference: ICRA is one of
the prestigious, long-standing academic organizations
in the field of robotics and automation. Renowned
companies like Apple, SONY, and Baidu have also
participated in this conference. With the recent surge
in the self-driving car market, the content presented
at the conference has gained global attention from
related companies.

The experience of Tzu-Han Wu:

It was my first time attending an international
conference. | was very excited to engage in in-depth
academic discussions with scholars from various
research fields. During the poster section, many
attendees showed interest in my research and had
further discussions on method details, experimental
results, and we also exchanged some novel ideas.
This eye-opening experience allowed me to gain
diverse perspectives and insights. In addition, there
were many innovative robot demonstrations, which
were also a highlight of the conference.

Title: Rectifying Skewed Kernel Page
Reclamation in Mobile Devices for Improving
User-Perceivable Latency

Authors: Yi-Quan Chou, Lin-Wei Shen, and Li-Pin
Chang

Advisor: Dr. Li-Pin Chang

International Conference: International
Conference on Embedded Software (EMSOFT
2023)

The Significance of the conference: This
conference is one of the top conferences in the field of
embedded and real-time systems. Please refer to the
ranking website CSRankings.org.

The experience of Yi-Quan Chou:

| am delighted that the research results of my master's
thesis have been accepted by the top international
conference EMSOFT! | would like to express my
gratitude to Dr. Li-Pin Chang for his guidance during
the research process. My lab member, Lin Wei, and
| brainstormed, shared the workload, and completed
the research together. The submission process has
taught me a lot, especially during the paper review
stage, where we received valuable feedback from
distinguished scholars worldwide. This enabled us
to reconsider and improve our research. Despite the
challenges we faced along the way, this has been a
valuable experience.

Title: Image-based Regularization for Action
Smoothness in Autonomous Miniature Racing
Car with Deep Reinforcement Learning

Authors: Hoang-Giang Cao, | Lee, Bo-Jiun Hsu,
Zheng-Yi Lee, Yu-Wei Shih, Hsueh-Cheng Wang,
I-Chen Wu

Advisor: Dr. I-Chen Wu

International Conference: International
Conference on Intelligent Robots and Systems
(IROS) 2023

The Significance of the conference: IROS is a
top international conference in the field of intelligent
robots and systems. The conference covers a wide
range of areas, including robotics, artificial intelligence,
autonomous systems, perception control, computer
vision, and machine learning. As a significant gathering
of leading researchers and engineers in the robotics
field, it promotes innovation and development in
robotics technology through academic experience
exchange, technical exhibitions, and competitions.
It provides strong support for the application and
commercialization of robotics technology.

The experience of | Lee:

I'm very grateful to my lab members, Zheng-Yi Lee,
and Yu-Wei Shih, who joined me in the competition.
Through our collective efforts, we were fortunate to
secure the top three positions in the international
AWS DeepRacer competition, achieving what
seemed impossible. With the growth and refinement
of our technical skills gained from this competition,
I'd like to express my gratitude to our advisor and
fellow member, Cao Hoang Giang, who dedicated
their holidays and rest time to provide guidance
and assistance in paper writing. Their contributions
ensured the methodology and presentation were more
rigorous, and helped us the opportunity to publish it in
a top conference
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The Computer Science and Engineering Project is one of the
important required courses for students in the Department of
Computer Science at NYCU. Each year, the students' work
displays remarkable brilliance. This year, students applied for
the NSTC undergraduate research project, yielding fruitful
results, with as many as 21 works receiving grants. Here are
some students' sharing below.

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

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

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

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

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

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

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

Advisor: Professor I-Chen Wu

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

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

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

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

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

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

Advisor: Professor Ching-Chun Huang

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

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

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

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

the Dean of the College of Computer Science
while Dr. I-Chen-Wu, Dr. Chien-Chao Tseng,
and Dr. Tien-Fu Chen will be appointed as Vice
Deans starting on the 1st of August, 2023.

- Dr. Jean Jyh-Jiun Shann retired in August 2023.

She received the Outstanding Teaching Award
at our university in 2000, 2004, and 2009. Her
exceptional teaching skill was highly recognized.
Dr. Shann has been a guiding light in nurturing
future talents, and we hope she will continue
to visit the department and share her valuable
experiences.

- Dr. Lixia Zhang from the University of California,

Los Angeles, gave a lecture at our department
on February 18, 2023, titled GAIA STEM Lecture
Series 20 .

- Vice Dean Meredith Blumthal from the University

of lllinois Urbana-Champaign visited our
university for academic experience exchange on
March 27, 2023.

- Dean Pavel Zem¢&ik and Mr. Martin Jirovec from

Brno University of Technology in the Czech
Republic visited our university for an academic
experience exchange on March 28, 2023.



The delegation from the School of Informatics at Kochi University of Technology in Japan visited our college.

- Dr. Joe Tort from Purdue University visited our
university for an academic exchange on May 2,
2023.

- Dr. Ashutosh Sabharwal of Rice University
delivered a lecture at our college on June 28,
2023, on the topic of Next-generation Multi-
function Wireless Networks .

- Dr. Xinmiao Zhang of Ohio State University
delivered a lecture at our department on July 3,
2023, on the topic of Error-correcting Codes
for Hyper-speed Memory and Data Storage:
From Theory to Practice .

- Dean Keizo Shinomori and a delegation from
the School of Informatics at Kochi University
of Technology in Japan visited our college on
August 8, 2023, to sign a memorandum of
cooperation.

- Neranuch Pachanatip, Dean for Academic
Affairs of Kasetsart University in Thailand, led
a delegation to visit our college on August 28,
2023 to discuss bilateral cooperation.

- Dr. Vincent S. Tseng has been honored with the
Pan Wen-Yuan Foundation's 2023 Research
Excellence Award.

- Dr. Wen-Chih Peng received the 21st Scholar
Award for Technology Papers in the field of
Artificial Intelligence from Y. Z HSU Foundation.

- Dr. Li-Pin Chang received the 21st Scholar
Award for Technology Papers in the field of

Information and Communication Technology
from Y. Z HSU Foundation.

- Dr. An-Zi Yen was selected as a Distinguished

PC Member by [JCAI 2023.

- Dr. Yu-Lun Liu was awarded the Yushan Young

Scholar by the Ministry of Education in 2023.

- Dr. I-Chen Wu, Dr. Vincent S. Tseng, and

Dr. Chih-Wei-Yi's team received the 2023
FutureTech Award.

- VSA-TC received recognition from the IEEE

Circuits and Systems Society (CASS) as the
2023 CASS Outstanding Technical Committee
during Dr. Lan-Da Vans term as VSA-TC Chair-
Elect/Secretary.

- Dr. Shiuhpyng Shieh s team was honored

with the "2022 Outstanding Column Article
Award" from |IEEE Computer Journal. Their
article was downloaded over a thousand times
in 2022, making it one of the most frequently
downloaded articles.

- Dr. Sai-Keung Wong, Dr. Yi-Ju Tseng, Dr.Yi-Ting

Chen, Dr. Tsung-Tai Yeh, and Dr. Chun-Shu Wei
were awarded the HEA Fellowship in Learning
and Teaching in Higher Education.

- Dr. Yen-Yu Lin, Dr. Li-Pin Chang, and Dr. Yi-Ting

Chen received the School-Level Excellence in
Teaching Award for the 111th academic year.

- Dr. Tien-Fu Chen, Dr. Chun-Ying Huang, and Dr.

W. J. Tsai received the College-level Teaching
Award for the 111th academic year.

- Dr. I-Chen Wu, Dr. Chi-Yu Li, Dr. I-Chen Lin,

Dr. Yi-Ping You, Dr. Ping-Chun Hsieh, and Dr.
Shiuhpyng Shieh received the College-level
English Teaching Award for the 111th academic
year.

- The Taiwan CTF team, TWN 48, participated in

the 2023 DEF CON CTF World Hacking Contest
and secured an impressive third place in the
global finals!

- Dr. Jiun-Long Huang guided students Yu-Lun

Hsu, Yu-Cheng Tsai, Li-Xun Liu, and Wei-Cheng
Wang to third place in the TON Developer Series
Workshop Demo Day.

- Under the guidance of Dr. Li-Pin Chang, his

student Lin-Wei Shen received the EMSOFT
2023 Outstanding Paper Award.

- Dr. Chien Chen and Dr. Jyh-Cheng Chen jointly

supervised students Muthuraman Elangovan
and Muhammad Shahid Igbal, who were
awarded the APNOMS 2023 Student Best
Paper Awards.

- Dr. Ching-Chun Huang s student, Chin-Jden

Cheng, received the IPPR 16th Master's Thesis
Excellent Award.

- Under the guidance of Dr. Yen-Yu Lin, his

student Su-Kai Chen received the 16th IPPR
Master's Thesis Distinction Award.

- Under the guidance of Dr. Yung-Yu Chuang and

Dr. Yen-Yu Lin, their student Cheng-Kun Yang
was honored with the IPPR 16th Doctoral Thesis
Excellent Award.

- Under the supervision of Dr. Yu-Chee Tseng,

Dr. Chun-Ming Tsai, and Dr. Jun-Wei Hsieh,
students Chao-Peng Chen and Yi-Kuan Hsieh
received the Huang Zun-Xiong Excellent Thesis
Award.

- Dr. Ching-Chun Huang guided students Tzu-

Hao Jhiang, Hao-Chien Hsueh, and Ching Chun
Hsiao, who received the CVGIP 2023 Excellent
Paper Award.

- Dr. Shiao-Li Tsao and Dr. Li-Hsing Yen

supervised students Chi-Lin Chiu and Chien-
Liang Kuo, who received the National Science
and Technology Committee's 111th Annual
College Student Research Program Research
and Creative Award.

- Under the guidance of Dr. Wen-Hsiao Peng and

Dr. Hsueh-Ming Hang, students Mu Jung Chen,
Hong-Sheng Xie, and Chien Cheng received the
2023 |IEEE ISCAS Top Creativity Award for The
Grand Challenge on Neural Network-based
Video Coding .

- Dr. I-Chen Wu s student Guei Hung was

awarded the 2023 TCGA Computer Game
Association Doctoral Thesis Award.

The delegation from Kasetsart University in Thailand visited our college.
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