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[Outline (in English)]

[Course Outline]

Understanding the details of the Internet protocols and server
virtualization technologies.

[Learning Objectives]

Understand the details of TCP/IP and virtualization technolo-
gies which form the basis of the current information society.
Students also learn about the latest internet research from the
recent research papers.

[learning activities outside of classroom]

Students are expected to spend four hours per class under-
standing the lecture content and preparing a presentation on
the assigned internet technology paper, incorporating related
research.

[Grading Criteria/Policy]

Grading is based entirely on the final report (100%).
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You will learn the advanced theories of evolutionary com-
putation including (1) Theory of genetic algorithms such
as takeover time and innovation time, (2) Design for the
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(4) Estimation of distribution algorithm, and (5) Parallel
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[Outline (in English)]

While conducting lectures in textbooks, understand the
theoretical foundations of genetic algorithms, design methods
considering building blocks, learning and identification consid-
ering linkage between gene loci, methods based on distribution
estimation, and parallelization methods of evolutionary com-
putation, it aims to learn about the theoretical framework and
application of evolutionary computation.

The standard for external learning, such as class preparation
and review, is 4 hours a week.

Grades are judged comprehensively from the report (60%)
and the attitude of participating in the class (preparation for
presentation, question and answer status, etc.) (40%).
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[Outline (in English)]

From the mathematical point of view, a variety of scientific
and engineering problems are reduced to ordinary equations,
or nonlinear equations. Statistics is also useful for such ap-
plication areas. This course focuses on numerical simulations
and data analysis for the mathematical modeling together with
efficient algorithms for solving the important mathematical
problems.
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[Outline (in English)]

This course explores the applications of quantum physics and
condensed matter physics. It focuses on quantum computing
and quantum annealing, which utilize the principles of
quantum mechanics for information processing. For quantum
computing, students will gain an understanding of its
fundamental principles, quantum logic circuits, quantum
error correction, quantum computer hardware, and quantum
algorithms. The course will also cover the latest research
and development trends in quantum computing. For
quantum annealing, the course will introduce its fundamental
principles, combinatorial optimization problems, quantum/
classical annealing machine hardware, and various use cases.
Additionally, students will learn about the latest research and
development trends in quantum annealing.

iE—._

RIS, VAN IGE (4 — &%) ISBN:978-

e BE

2
H



COT500K1 (F145#4% / Computing technologies 500)

T—AN—XT7OJ53IJERE

BHE =B
HAugo 286 |
ZTOMEN

[(BREOBELAN [AEZAH)]
T=F R= 2T A VED RS LR T 5T 0TI v
BREICOWT, BT R R, WIEEm 2 MBS %,

[E:ZB4E]

T = R= 2R T LM WEDb S Z RS 5 T a5 v T
FREIIOWT, BRT— 72 0HEF ) I 2B AR L
TR EO B, Em R & ORI 2R 1B 3R, 1R
B 2 R L 7o b g & SR oS o BfF A HIZE 35,

[COBREEBIET 52 ETERENT + FTOVRY I —ISREh /=
ENRNEBETBHENTEDp (RUBEME LFABERHH
ICHRSh-FBREEDOEE)]

T4 7uxR)—n9H %, [DP1]) & [DP2] IZB#

(BEDEDHH £FiE]
T= I N= 2T WG DB R RS 2 70T I v

BRI Rk RS Fall

BRIV, HERE R IR, HIREIN 2 BT 5.
ERTF— R TOEL Y ICHTLABEMEEEZFHL, —AR% 5%

T =YW AEE ) 4 FERR 7 SO CHR—ICEI L, RHE0
AR AN X T DA -5 | AR o b

T2, KOBRLGILRE L TOT T TOWMZ T EEEFRICL L7
T 7 O, FOEETTELHS o
FETHLUELZIY LU, FENTEERISFLT7 4 — Ny
7 %4796

(795475—=05 (9N—TFTF12hyvyar, T4A— %) OEH)
H Y /Yes

[Z4—IWRT—7 (S TOEBE) OEH)

7 L /No

[REEHE] 235 © Afiii/face to face

E] T—< HNZs

1 J3 i Ty R=ATUTITIVIE
FEOYRY L EE

2 Ty NR—AT7ars EREIH, F—-b< . A

FIVITERDID

Fil, MERRHLH 2 SRR IS

DFEF R HES BLL 7 B R AL OMERR
3 £/ A NHERR T—)VED S ) A b E TILHPH
b7z bT—7 b FOHEE I
AT 2 B & R
4 T—=IR=270uy F/)AFEFREBIVE/ AR
I IVIUERBIIB WERE R O O
il Al L B Z A
5 T—=IR=A7T07 WNREFTHT—IERRTTT
FIVITEEIIBIT AT, FRL0BELTOK
Pyl AF =L T T TAF—<DH
IZDOWTEHR
6 AKE—=bF~br@Q) XFFNHFTEHF—bY D
ARNOBERLPIRE L TOR
F— b~ hroHARERE X
F =S DER
7 S il Naeal NV 7)) RKA—+~ b o ZHT55E
DT = VEBIIFHET B AR+ —
b b v Lo EOFEARE
ety
8 AA—r=wrr@) Atr—r<rri2EbKR0/
Y=y F T
9 FIIT=FETIV AROBRRIERLELTOFT T

@ﬂiﬁ 75T % RNLT v

AT 2 RARHBE T TH D
TFT=FAVANT T T EFNIZ
L BEED T T 7 OERBOWHE
L

TEHA A FERE 58T H ¢ 2025/5/1

ZODT T IHRENE D hO
EFED—DTH HEEAMEE Z
N HET B UETHt &

757 DR R Dﬁtﬂé&%
L LTOfEERRE. E1n
5757 DR

7 DRSS BHE W%
VG ) MEREETRE Tt
H—PFIRA~OLHT /b, #
fﬁﬁ)mb J:Z.J'féi (JOID)LEE@
B
RBOIERFERIZL L 7T T
WEb¥EEF—Frv b
F=FR=2A 70T 5IVTE
SEOFEREFIZONT, #FETI
D L7207 7R S EO IR
Bl A B Ly 050 70 26 2B
DT

HREROBIEEITH

[(REEESNOZE (ERFE - 7Y - BED)]
SEYREOTE ., THENITH SN H/NHER LA — P
Hro

RIZEOUER - B F ORI
#ET D,

[F*ZX b EHFB)]
%l

(3EE]

Leonidas Fegaras and David Maier. Optimizing object queries
using an effective calculus. ACM Transactions on Database
Systems Volume 25, Issue 4 , pp.457-516, December 2000
Peter Buneman, Mary Fernandez, Dan Suciu. UnQL: a
query language and algebra for semistructured data based on
structural recursion, The International Journal on Very Large
Data Bases, Volume 9, Number 1, pp.76—-110, March 2000
Haruo Hosoya, "Foundations of XML Processing — The Tree-
Automata Approach," Cambridge University Press, 2010411 H
AHRE (70753 7 SE0RHEMS] 1 =0 A4L 20114
07H
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[Outline (in English)]

This course overviews programming languages suitable for
data-intensive processing, such as query processing of
database systems, along with their theoretical background,
implementations and research trends.
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Algebraic properties of primitive data and their collections are
exploited to uniformly represent data processing that might
seem different using constructs such as monoid homomor-
phism, which also opens various optimization opportunities
through systematic program transformations.

We also deal with graphs as natural extensions to trees, along
with transformations and their implementations by structural
recursions.
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(REOBELBN ([@22sh)]

The topics include

1. Explanation of advanced AI techniques in three main
streams

- Symbolic AI (Rule-Based AI)

- Connectionist AI (Neural Networks &Deep Learning)

- Behaviorism AI (Reinforcement Learning &Adaptive and
Autonomous Learning)

2. Introduction of the current advanced technologies of the
start of the arts,

such as ChatGPT, DeepSeek, AGI, Tesla FSD systems

3. Solving some small problems in our daily life or for
supporting vulnerable people

(EERE]

The objectives of this course are to make students master the
basic principles of Al, learn advanced Al techniques, know the
state of the art Al researches, and able to solve a small problem
with what they have learnt.

[COBEEEET D ETERENT « TOTKY > —IIRE N1
EDEENEBR/TDZENFTE DD (BUBREMB 2RSS HEH
RS h-2BRE & OMHE)]

Among diploma policies, "DP1" and "DP2" are related.

[(BEDEDH EFHE]

This course is conducted by reviewing the basic Al techniques,
and then students are asked to design a simple intelligent
agent system based on the PAGE design components for
solving a simple problem with a selected Al techniques and
make the mid-term presentation. Students will receive the
advice and comments during their presentation, and critical
points are discussed among the professor and all students.
Further students will step on learning some the state of
the art AI technologies and researches from the lectures,
selected research readings, and related video clips for further
understanding. Finally students are to conduct a term project
by freely selecting an application such as developing a practical
intelligent system or designing a prototype smart system for a
particular small problem in the real world. Students are asked
to submit a final report on their term and make a presentation.
Moreover, there will be some questions for students to think
and discuss in-class for promoting active learning and mutual
learning among students as well.

(7957477=229 (GW=TFF1Rhvvar, F4R-15) OEH]
» 1 /Yes

[Z4—=IWKT7—7 (BHTOEREE) DEH)

7 L /No

[REEHE] 3£ © 4fiii/face to face

[a] T Mg

551\ Introduction Overview of Al, History of Al,
and the state of the art of AT

55 2 [0 Problem solving Searching for solutions to a
problem

#5310 Logic Reasoning Knowledge representation

and inference mechanisms
-forward chaining
-backward chaining

7t

THHEL AR ZER F61TH ¢ 2025/5/1

40 A decision-making A rule based system
system -identification decision tree
-from a training data to a
decision tree
-from a decision tree to
refined rules
5550 Decision-making Probability theory &Bayesian
under uncertainty  decision theory, Bayesian
network
5560l Decision-making in Markov Models and Decision
stochastic Processes
environments
710l Mid-term Students develop Al agent to
presentation solve a small problem and
make presentation of their
solution to the problem
45 8] Machine learning  Supervised/unsupervised/
issues semi-supervised learning and
transfer learning
F91m Neural network Back propagation algorithm,
based basic clustering algorithms,
approaches and hot classification algorithms
topics
%1008  Advanced neural CNN, LSTM, Transformer
network algorithms
5118 Introduction of Discovery of what functions
OpenAl and in OpenAl and ChatGPT,
ChatGPT, and AGI DeepSeek
issues
%12  Decision making Explaining Bayesian Rule
under uncertainty; and Markova chaining
Tesla autonomous  Models; Understanding
driving system Tesla’s full self-driving (FSD)
system
%131  Discussion on the  Students report their
term project progress of the term project,
group discussion, and are
given advice and suggestions
%#14[F  Final term project  Students makes presentation

presentation of their term projects

[(BEBENOZE (EFEFE - 658 - BES)]

Students should be able to search for related research articles
and read them. They are asked to identify a small problem in
our daily life to solve for the final term-project.

It takes four hours for weekly pre-study and assignments on
average.

[FxZX b+ EHFB)]

[1]. “Artificial Intelligence - A Modern Approach”, Stuart
Russell and Peter Norvig, Prentice Hall, 4th edition

(B£E]

[1]. Neural networks and deep learning related web sites

[2]. OpenAI and ChatGPT topic related web sites

[3]. LLM and Transformer Models

(RAEEEE DA ik & B %]

Evaluation on students is based on the mid-term presenta-
tion and report(30%)and final term-project presentation and
report(70%).

[REDEREIPSDRIZE]

Interactive learning is preferable.
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Interactive discussion in classes
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[Outline (in English)]

This course introduces collective intelligence. The topics
will include a quick overview of recommendation systems,
clustering, ranking. Optimization, classifiers, decision trees,
k-nearest neighbors, kernel methods and support vector
machines and feature extraction. Students will learn how to
take advantage of collective intelligence through coursework
and an experimental project.

The standard time for out-of-class activities such as as-
signments is 4 hours per week. The evaluation will be
comprehensively made by considering final report (50%) and
in-class contribution (50%).
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The subject of this lecture is to discuss basic calculation
techniques for all students majoring in information technology
and science to learn about recent high-performance computing
technologies.

(EERE]

Basic computational skills will be acquired. In particular, the
issues we focus on are as follows;

1. Numerical integration, simultaneous equations, and
ordinary differential equations as computing software basics
2. Program coding of numerical software

3. Program execution and visualization of the results

[COREERET 5 ETERENT « TOVRY I —ISRE T
EDRENEBRTDIENTE DD (RAREME ER2UBRESE
KBRS N -2 BHRE & DOEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(BEDOEDH EFHE]

We investigate the basis of recent simulation techniques in
science and engineering, where computational-based research
is extensively applied to engineering and materials devel-
opment. This course provides opportunities to learn the
necessary basic skills through solving various practical-level
exercises and programming, and we hope that this will nurture
future researchers, educators, and professional engineers in
information science and practical R&D.

For your understanding of the theories and simulation
techniques, a progress report will be submitted to the Learning
Support System at each class. This will ensure that our
practical discussions.

(P954T5=227 (GW=FF1ZXhyYar, F4X— %) OFf]
1 Nes

[Z4—IWRT—7 (S TOEBE) DEH)

7 L /No

[#REEHE] 23 © xtiHi/face to face

| == WE

1 Computing Number representation, fixed
software basics and floating method

2 Numerical Integration algorithms, and
integration and uncertainties in computations
errors

3 Numerical Differentiation and its error
differentiation analysis

4 Trial-and-error Bisection and
searching Newton-Rahpson Algorithm

5 Ordinary Simple Euler’s algorithm, and
differential second order of Ordinary
equation (1) Differential Equations

6 Ordinary Runge-Kutta Algorithm (2nd
differential order, 4th order)
equation (2)

7 Application of Non-linear oscillations
ordinary
differential
equation

8 Solving Matrix computing
simultaneous (Gauss-Jordan elimination)

equations (1)

9 Solving Matrix computing (LU
simultaneous decomposition)
equations (2)

10 Monte Carlo Calculating 7 using Monte
technique Carlo, and comparison with

numerical integrals

11 Generating random Simulating randomness and
numbers its assessment

12 Basics of molecular Description of 1 dimensional
dynamics motion of 2 atoms

13 Partial deferential Thermal conductance and

equation (1)
14 Summary

[(REBENDFE (ERFEFE - 658 - BES)]

Before each lecture, the participants were given an overview of
important technical terms and their meanings and definitions.
The standard for overtime study, such as preparation and
review of this class is 4 hours per week.

(%X b HFE)]

AINFERESER, BHEmELY: (L - F) ¥A#E (R. H. Landau, et.
al., Computational Physics)

IR REEER, SHEWRIE (1 - T) #$A#FE (Landau et al.,
Computational Physics: Problem Solving with Python, 3rd ed.)
Handouts to be distributed

(B£E]

R. H. Landau, M. J. Paez, C.C. Bordeianu, “A survey of
computational physics - introductory computational science
—,” Princeton University Press 2008

Some other references will be introduced together with
handouts.

[RIEFTFMO S % & B %]

Grating criteria are based on practical programming exercises,
assigned assignments in each lecture, and contributions to
the course (50%), and a final presentation of an individual
assignment given to the participants (50%).

[(2EDERENIS5DTRDIE]

Questions, comments, and discussions in each class will benefit
your own development. Your active contribution will ensure
that you will understand this lecture in depth.

(B4 P MR T N X 2R )

Computational environments and private PC for developing
some necessary programs.

[Outline (in English)]

The subject of this lecture is to discuss basic calculation
techniques for all students majoring in information technology
and science to learn about recent high-performance computing
technologies. The following details such as Learning
Objectives,  Learning activities outside of classrooms, and
grade criteria, are provided in each section.

solution of Laplace equation
Review of lectures
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#4: Theory and Applications of Digital Speech Processing ¥
#%: L. Rabinar il HiJjttt: Prentice Hall Hii4F: 2010

TEHA A FERE 58T H ¢ 2025/5/1

(B AEEFME DA ik & B %]

PEEB LU AR — N TEHIEIS 2 GRERTENC L ) AREOBII LD S
A, REREELEE T =SV TL00%E 7 5 & 9 ICEHIT %),
[(2EDERENISDRDOE]

BZ7 Lo
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HE5 — MPC, HEIEL AT A

[Outline (in English)]

Acquisition of speech and language processing technology that
can be utilized at the practical research and development as
information technology engineer /researcher.

Contents may be changed depending on student’s request.

The schedule is an example of 2010.
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[F*ZX b EHFB)]

BORDMWERL L 728 2 323602 CHLAR

(2EE]

Robert Bridson. “Fluid Simulation for Computer Graphics” A
K Peters/CRC Press, 2015, ISBN:9781482232837

Doyub Kim. “Fluid Engine Development” A K Peters/CRC
Press, 2016, ISBN:9781498719926

[RAEEF D7 i% & B

P38 FR (40%), TWHIEE (40%), EEANOBNN 7% LRENOER
E (20%)

[ZENDERE,PSDOROE]

iz L.

[ D MR T N Z 3R]
BEEFIZIIEHOEYS /) — NPCEMHHT S

[Outline (in English)]

[ 8% (Course outline))

Techniques of computer graphics (CG) are widely used in
various fields, such as, Movies, Video games, CAD, medical
devices, and so on. In this course, students will study advanced
techniques for creating animations using physically-based
simulations in CG.

[#1:# H# (Learning Objectives)]

Goals of this course are to acquire fundamentals of simulation
methods widely used in CG, and advanced techniques for fast
and easily creating animations. Students also deepen his/her
understanding by surveying and presenting the latest papers.
(#3505 (Learning activities outside of classroom)]
Students should spend at least 4 hours reviewing this course
and preparing presentations.

[efEREAM 0 /i & & (Grading Criteria /Policy)]

Midterm presentation (40%), Final presentation (40%), Con-
tributions to this course (20%)
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[(BE£OBELAN ([TEZ2IH)]
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(2B E]
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[COBREERBIETZETHEBENDT + TOVYRY L —IIRE N
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ICBRESh2BREEDORE) ]

[(BEDEDT EFiE]
AL TH Y B NED X R LR — P2 FEET 5.

(795475—200 (GN=TF42hyyar, F4A— %) Ol
7 L /No

[Z4=IWRT—9 (FHTOEZE) OFk]

7z L /No
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[a] T M
1 HAT YA, T4 Y WRIEROFEHE 71 V¥ Vit
OV {GEOIER
2 WRIEROFEOMWE  WEIEROKTMEE
3 TANVY . TEEE ERO7 1 V) 7, [EH
/Iy hOV— - FrE
4 e, AMoOMEE = hov— L IERES 5L,
N O
5 foZef], PR, ¥ @R, WA, mE T
N E S
6 FHl o FEH W{REHG B B4 2l
7 BHE O T BT MU, N7 R
R Uiy s
8 ZOMOFE, BT ==Y VS BT
1t
9 =T & R b N7 MvaETAb. e R
4T, Golomb &5t FH
10 W {§EE OIS HFEG A7 7B HE (W% -
TRAUERAART 8 i 3 Il 5 AR
11 JPEG JPEG O 1 fif 5
12 12 o T A, R A /1 =
N
13 RO LEEH  H.265/HEVC. H.266/VVC.
1% JPEG Al
14 ER) REZORIEEITH
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(BEE]
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([ZDDEESIF]

AT T U HE O 43 T O WG R WG AL BT 2 B3
LIRS OMR %2 I EF LB L E I T 2% 21T,
[Outline (in English)]

In this lecture, the basic principles, applied technologies,
international standards, and real-world service trends of
image compression technologies necessary for digital image
communication will be extensively reviewed.

You will understand the elemental technologies that support
current digital image communications. Specifically, the goal
is to understand the properties of digital images, compression
technologies such as JPEG that utilize those properties, and
products and services that use compression technologies.
Before/after each class meeting, students will be expected to
spend four hours to understand the course content.

Your overall grade in the class will be decided based on the
following.

In-class contribution: 20%, short reports (including in-class
drill): 20%, term-end report: 60%.
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(BEOBELAN ([TE2sH)]

B R A 74 TRME, T 3 v ¥ o — F FE TR T
SN e RFEEEED L O S E R B WEN LB R b 2 E0d 5o
AEH T, KFRETOI Y Y2 — ¥ BSORZeIc B L 7 2 5
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EFE =Ry
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[COREZRIET HETHEEENT « FTAVRY L —IZRE N1
EDEENEBBTHIENTE DD (BUBENB E2UB5HH
ICBAR S h7-2BRE EDOBEE)]
Ta47uxR) -0 %5, [DP1]) & [DP2] IZB#

[(BEDEDHH EFHE]

HBREL AR DOFARE S 275

70, HREOAEE I Ea— YR HOWTR I L2 ®BUT, 2
VL= F L BBEFEADT T —F kRS,
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OGRS 2 HEEFER,

(7957475—2059 (GW=FF1Rhv>ar, F4~—1%) OFEH)
1) Yes

[Z4—IWKT7—7 (BHTOEEE) DEH)

7z L /No

[FREETE] #Z3¥EIRE - xTH/face to face
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JO—/NJLCISHsRIEZ A

RE =

7% A4 bV @ Practical machine learning (REREIHKZE)
HALH 286 | BAREREN] : RRHRIE/Fal
ZOfhEN

[(REOBIELBN ([@ERsh))

Practical machine learning:

This course is designed to give graduate students the
fundamental knowledge and practical training of machine
learning techniques for intelligent media processing, and how
to apply them to real world problems.

(BEBE]

The goal of this course is to have students familiarized with
knowledge, understanding, and practices of the process and
methodology for machine learning.

[COREEEIET D ETERENT + FOYRY D —ITREN T
EDEENEBRIBHENTED Dy (BUBREMB 2RSS HEH
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDEDH EFHE]

The course, conducted in English, will mainly consist of
lectures but time will be given for students to work on research
and programming exercises. Students will enjoy related
practical Python programming using code samples provided by
the instructor.

Project/assignment outputs will be reviewed in the classroom.
(797477=229 (GN=TFTF12hvoar, F14~- %) OFi)
»HY /Yes

[74—IWRT—7 (ZHTOETE) OEH)

TEHA A FERE 58T H ¢ 2025/5/1

(BEE]

Andreas C. Miiller, Sarah Guido, "Introduction to Machine
Learning with Python: A Guide for Data Scientists," O’Reilly
Media, 2016.

Sebastian Raschka, “Python Machine Learning: Unlock
Deeper Insights into Machine Learning With This Vital Guide
to Cutting-edge Predictive Analytics,” Packt Publishing, 2015.
Willi Richert and Luis Pedro Coelho, "Building Machine
Learning Systems With Python," Packt Publishing, 2013.

(B AEEEME DA ik & B %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).
[ZEDEREIPSDODRIZE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(B4 P HEfE 4 N X 3R]

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.

7 L /No

(#REEHE] 3R © xtiHi/face to face

[&] =< WNE

1 Introduction Introduction to data science
and machine learning

2 Data science Data acquisition and
visualization

3 Classification 1 Basic techniques and
performance measures

4 Classification 2 Generalization and
overfitting

5 Classification 3 Advanced techniques and
applications

6 Data collection Web scraping and other
techniques

7 Regression 1 Linear regression

8 Regression 2 Other techniques and
applications

9 Midterm project Midterm project workshop

10 Clustering 1 Basic techniques

11 Clustering 2 Other techniques and
applications

12 Dimensionality Basic techniques and

reduction applications

13 Deep learning Introduction to neural
networks and deep learning

14 Final Project Final project workshop

(BEFENOFE (EFEPE - 7Y - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.

(72 &FE)]

Course materials will be provided in class.
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X DE T ERREM

RE =

7% 4 bV Writing and presentation for thesis
HAK 2860 | BRI  BREREEE/Fall
ZOfLE :

(REOBELAN ([HEZE5h)]

Good communication skills are necessary for anyone wanting to
work in global research, engineering and business community.
This course, conducted in English, is designed to give graduate
students the skills necessary for writing a thesis, and for
preparing other professional materials for presentation or
publication.

(BEBE]

The goal of this course is to have students acquire understand-
ing and skills for writing academic research papers including
thesis and for effectively presenting acedmic contents,

[COBEERET 5 ETERENT « TOVRY L —ISREN T
EDRENEBRTDIENTE DD (RAREME ER2UBRESE
WCEARE N -2BHRE & OEE) ]

Among diploma policies, "DP1" and "DP2" are related.

[(REDEDH EFHE]

The first part will be on academic writing. Students will
understand the rules and learn the skills for writing research
papers.

The second part will be on oral presentation skills in English.

This class will consist of lectures as well as writing practices,
peer editing and in-class presentations. Project/assignment
outputs will be reviewed in the classroom.

(7957475-227 (GW=FF1ZXhyyar, F4R— %) OFf]
»H1 Nes

[Z4=IWRT—7 (ZHTOEBE) OEH]

[(REBENDZE (EFEFE - 658 - BES)]

Reading /writing assignments, and preparation for oral
presentations.

Standard study time outside of class for preparation and
review: 4 hours.

[F%Z2 b HFRE)]

Course materials will be provided in class.

(BEE]

Alice Oshima and Ann Hogue, “Writing Academic English,
Fourth Edition (The Longman Academic Writing Series, Level
4),” Pearson Longman, 2006.

Mike Markel, “Technical Communication,
Bedford/St Martins, 2012.

William Pfeiffer, “Technical Writing: A Practical Approach (5th
Edition),” Prentice Hall, 2002.

Justin Zobel, “Writing for Computer Science, 2nd edition,”
Springer, 2004.

[RIEFFED S % & B %]

Students will be evaluated on the basis of contribution in class
(20%), writing assignments (40%) and presentation (40%).
[2ENDBERELSNDTDE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

10th edition,”

7 L /No
[#REEHE] 235 © xfiEi/face to face
| =< W%
1 Introduction What is scientific
communication
2 Tools and structure Writing tools and standard
styles
3 Beginning to write Planning, Preparing outlines,
Thesis statement
4 Writing Paragraph unity and
paragraphs coherence, connectors
5 Writing workshop  Self and peer editing
6 Title and abstract  Deciding the title and writing
the abstract
7 Introduction and Writing the introduction,
body part methods and results
8 Body part and Writing the body part and
conclusion conclusion
9 Writing process consistency and parallelism,
writing process
10 Introduction to 3 part structure, outline,
presentation preparation
11 Preparing view Self editing of writing ; slide
materials design
12 Delivery, Q/A Basics of speech delivery and
session discussion
13 Presentation Presenting academic contents
workshop and peer review
14 Additional tips and How to improve skills
summary Summary



COT500K1 (Fl45#4 / Computing technologies 500)

JO—/NJLCISHERIEE 3

RE =

TEHA A FERE 58T H ¢ 2025/5/1

#7414 bV : Pattern recognition and machine intelligence (/¥4 — > 525 & #HAEE)

Wrg 284 | BIAERRY - 28 Spring
ZOMEE :

[(REOBIELBN ([@ERsh))

Pattern recognition and machine intelligence:

This course, conducted in English, is designed to give graduate
students the fundamental knowledge of pattern recognition
and machine intelligence

(BZEBE]

The goal of this course is to provide students with knowledge
and understanding of fundamental pattern recognition and
machine intelligence techniques and how to apply them to real
world problems.

[COREEEIET D ETERENT « FOTRY D —ITREN
EDEENEBRIDHENTESD Dy (BUBREHB LEABE5HEH
ICBARS N2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(REDOEDH £FE]

This course, conducted in English, will enable students to
understand the basic approaches to pattern recognition and
machine intelligence problems, which students should learn as
an introduction to real world problems. Students will enjoy
related practical Python programming using code samples
provided by the instructor.

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Students are required to work on weekly programming
exercises of CIS programming, such as mathematics and
machine intelligence. Project/assignment outputs will be
reviewed in the classroom.

(7957477—=29 (GNV=TFF1Zhyyar, T4R-1%) O]
1 Yes

[Z4—IWKT7—7 (BHTOEREE) DEH)

7 L /No
(#=SEEHE] 23828 © o iH/face to face
I T N
1 Introduction Introduction to pattern
recognition and machine
intelligence
2 Statistical Pattern - Features and Their
Recognition 1 Distributions
- Feature Vectors and Feature
Space
3 Statistical Pattern - Likelihood and the Bayes’
Recognition 2 Law
- Feature Space, Principal
Component Analysis and
Eigenspace
4 Statistical Pattern Economic gain and ROC
Recognition 3 curve
5 Statistical Pattern Clustering and thresholding
Recognition 4
6 Structural Pattern Pattern Recognition by
Recognition 1 Syntax Analysis
7 Structural Pattern Formal grammar and parsing
Recognition 2
8 Midterm project Midterm project workshop
9 Image features for - Corner-based techniques
matching - Scale-invariant techniques

10 Image Matching 1 - Semantic Graph Matching
- Uninformed search for
graph matching

11 Image Matching 2 - Heuristic search for graph
matching
- Robust matching methods

12 Image Matching 3  Genetic algorithm and
related techniques

13 3D image analysis - 3D block world recognition
- 3D shape from X

14 Final project Final project workshop

[(RERBENOZE (EFEFEE - 678 - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.

(7% X+ &HFB)]

Course materials will be provided in class.

(BEE]

Richard O. Duda, Peter E. Hart, and David G.Stork, "Pattern
Classification, second edition,” Wiley-Interscience, 2001.

C. M. Bishop, "Pattern Recognition and Machine Learning,"
Information Science and Statistics, Springer (October 1, 2007).
Willi Richert and Luis Pedro Coelho, "Building Machine
Learning Systems With Python," Packt Publishing, 2013.
[RIEFFED S % & B

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).
[(ZENDBERELSNDTDE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(B4 P HEfR T N X 2R )

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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7% 4 bV @ Image processing and recognition (E[{&ALIE & 5354%)
HALH : 28G6T | BAREREN] - FHEIRE/Spring
Z DR

[(REOBIELBN ([@ERsh))

Image processing and recognition:

This course is designed to give graduate students the
fundamental knowledge and practical training of image
processing and recognition, and how to apply them to real
world problems.

(BEBE]

The goal of this course is to have students familiarized with
knowledge, understanding, and practices of the process and
methodology for image processing and recognition.

[COREEEIET D ETERENT + FOYRY D —ITREN T
EDEENEBRIBHENTED Dy (BUBREMB 2RSS HEH
ICBARS N -2 BHRR & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(REDOEDFH £FiE]

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Students will enjoy related practical Python programming
using code samples provided by the instructor.

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Students are required to work on weekly programming
exercises of CIS programming, such as mathematics and
machine intelligence. Project/assignment outputs will be
reviewed in the classroom.

(79574T5-227 (GW=FF4ZXhyYar, F4X— %) OFf]
H Y NYes

[Z4—=IWRT—7 (ZHTOEZE) OEH)

7 L /No
[#RESHE] 3235 © xtTE/face to face
[l = %
1 Introduction Introduction to image
processing and recognition
2 Image processing 1 Image acquisition and
digitization
3 Image processing 2 Point and neiborhood spatial
filters
4 Image processing 3 Frequency domain image
processing
5 Image processing 4 Noise removal and
restoration
6 Image processing 5 Segmentation and
thresholding
7 Image processing 6 Morphology
8 Midterm project Midterm project workshop
9 Image matching 1  Template matching and
feature matching
10 Feature extraction Edge detection
1 - derivative-based techniques
- LOG and Zero-crossing
11 Feature extraction Edge detection
2 - Canny filter
Corner detection and
matchers
12 Feature extraction SIFT, HOG, and other
3 techniques
13 Image matching 2  Hough transformation and

vote-based techniques

14 Final project Image recognition project

workshop
[(BEBENOZE (EFEFE - 658 - BES)]

Reading, research and programming assignments.
Standard study time outside of class for preparation and
review: 4 hours.

(7% 2+ EHFHE)]

Course materials will be provided in class.

(BEE]

Rafael C. Gonzalez and Richard E. Woods, "Digital Image
Processing (3rd Edition),” Prentice Hall, 2007.

Jan Erik Solem, "Programming Computer Vision with Python,"
Oreilly &Associates Inc, 2012.

C. M. Bishop, "Pattern Recognition and Machine Learning,"
Information Science and Statistics, Springer (October 1, 2007).
(R AEEEE DA % & B %]

Students will be evaluated on the basis of contribution in class
(20%), and assignment outputs (80%).
(BEDBERENSDRIE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(ZE P ERT N Z IR )

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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MR HEBK

#7% 4 )V Web System Development
HAK 2860 | BRI  BREREEE/Fall
ZOfLE :

[BEOBELBN (@zZ5H0)]

The attainment target is to acquire the practical skills of web
and database system development according to the concept of
BDD (Behavior Driven Development). Design reviews and code
walk-throughs are frequently held to improve student skills of
building a target system. The language is Ruby, and the platform
is Rails.

[BEBE]

The goal is to be able to build web applications, using Ruby on Rails
platform. As a graduate student, we discuss various topics related
to Web-based computation.

[COBEEEET D ETEREDT 1 TOYERI Y —ISRENEED
BENEBRITBENTED D (BRAUREBE ERURSFHHICHRS
h-2BREEOREE)]

Among diploma policies, "DP1" and "DP2" are related.

[BREDEDH EHE]

This course is practical training. Using Ruby on Rails platform,
experience so-called RAD (rapid application development). In this
course, we break up the system into independent parts, unravel
relationships between parts, trace the links, and acquire knowledge
about the structures of the web application.

Debates would be held on the student’s presentation on own
system’s design and installation, so that the student could improve
the practical skills.

[P957475=200 (GN=FF1ZXhyyar, F4R- %) OEH)

» 1) Nes

[Z4—IWRT—9 EHATOEEE) OEHM)

7 L /No
[BEEtE] %R © xTfi/face to face
[l T W%

Week 1 Introduction Install Ruby on Rails

environment.Generate first

simple project, and run the
application.Learn rails
operation.

Week 2 Project Generation  Learn platform structure by
Scaffolding and reading directory tree. Then
Internationalization introduce

I18n(Internationalization) to
make multilingual web page.

Week 3 MVC Model, HTML  Dissolve the project structure
and CSS into three components; Model,

View, and Controller. Read
routing file(routes.rb) to trace
the request handling logical
path.

Week 4 Version Learn Version Management
Management using  using Git. Learn Concept,

Git operation of Git. Git operation
exercise.

Week 5  User Authentication Introduce authentication gem -
Screen Layout (ERB/ "devise" for Ruby on Rails.
SASS) Understand customized user

definition and the

authenticated user. Split screen
by editing view parts and CSS
files.

Introduce javascript.

Learn to arrange the screen

view dynamically on the client

side.

Week 6 DOM and jQuery

TEHA A FERE 58T H ¢ 2025/5/1

Week 7 GO and Script
Languages

Learn to arrange the
combination with GO language,
TypeScript, and React
packages.

Introduce Connection.

Use Channels to broadcast the
web data to all signed-in users.
Design the original web site.
Lecture material is the mini
twitter site. Plan on the system
screen and functions. Introduce

Week 8 Channel and
Connection

Week 9  Project Design -
Mini Twitter Site -

user management.
Register users face’ image.
Upload photos for each tweets.
Save binary (image) data to the
database.
Design data processing
Controller and Views which are
independent from model
classes. Handles "Follow/
Followed" information for the
twitter system.
Week 12 SQL and Database  Learn how to extract data from
Query database, based on search
condition, how to toss the
extracted data to the screen,
and how to check raw SQL
sentences.
Finish developing My
mini-twitter web application
system.
Present your own web system
to the class, then discuss on the
design of the system.

[REBBNOZE (EHFEZE - 7Y - BES))

The first step is to operate and generate the samples as instructed,
and literally create a replica. Next, the second step is to appeal
your originality. You need to spend your time in this second phase
trial.  Standard study time outside of class for preparation and
review: 4 hours.

[FxZX b+ HFB)]

There are lecture materials on the course web site of Hosei

Week 10 Image Handling

Week 11  Design of the
controller

Week 13  Finishing Project

Week 14 Presentation and
Discussion

University course management system.

(BEE]

A variety of web pages on 'Ruby on Rails’ programming are
provided by many programmers.These practical pages are useful
as learning materials, also.

[RIESTE DT ik & FHE]

Students are expected to make several presentations on the topics
given during the lectures. Those presentations are evaluated(30%).
Also the evaluation of the final presentation of own web application
will be added(40%). Final program codes will be evaluated(30%).
[ZEDBEREDSORDE]

The reports on web application design was very easy for graduate
students. Therefore, the grade evaluation criteria of the course
focuses on the discussion and presentation about computer topics
and design.

(224 h 2 fig § N Z 18R 1tb]
Your own personal computer should be the main course computer
system.
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[(REOBIELBN ([@ERsh))
Students will understand the software process and software
quality assurance to develop high-quality software products.

(BEBE]

To master the methods for evaluating software processes and
products quantitatively.

1) Specify measures to achieve quality objectives and plan to
collect data.

2) Collecting and analyzing data, then making decisions based
on the data to achieve quality objectives.

3) Evaluate the measures and the measurement process, then
implement improvement actions.

[COBEERET S ETERENDT «TOVRY I —ITRENL
EDRENEBRBTHENTE DD (RUBRENE L2MABEHE
ICEARS N -2 BHRER & DEEE) ]

Among diploma policies, "DP1" and "DP2" are related.

(REDOEDH EFHE]

Students will study software processes as a technology to
improve software production efficiency.

Furthermore, students will study software quality assurance
based on measurement and quality prediction, with some case
studies in the industry.

(797477=-=09 (GN=TF1Xhyvyar, T4R—bE) O]
7 L /No

[Z4=IWRT—9 (FHTOEBE) OFk]

7 L /No

[REEHE] #23EPHE © 4~ T 1 “/online

] T %

1 Introduction Introduction of this course.

2 Overview of Each phase of software

Software Process development work, and some
methodologies.

3 Software Metrics Quantitative measures of the
degree to which a software
system or process possesses
some property.

4 Personal Software  Overview of PSP, which is

Process(PSP)(*) intended to help software
engineers improve their skills
and performance.

(*) "Personal Software
Process" and "PSP" are
registered service marks of
the Carnegie Mellon
University

5 Practical Software Basic concepts and

Measurement(1) framework for measuring
software.

6 Practical Software Measurement and analysis

Measurement(2) methods for software.

7 Practical Software Quantitative evaluation of

Measurement(3) the software.

8 Practical Software Measurement for quality

Measurement(4) software.

9 Capability Overview of CMMI is the
Maturity Model In- guideline for a system
tegration(CMMI)(*) development organization to

improve its software
development process.
(*)CMMI, the CMMI logo are
registered marks of CMMI
Institute LLC.

10 Case Study(1) Case study of quantitative
evaluation of the software.

11 Software Quality Analyzing and verifying the

Prediction(1) trend of quality based on the
measurement.

12 Software Quality Models and analysis methods

Prediction and to predict software quality,
Case Study(2) and case study of software
quality prediction.

13 Software Review Overview of software review
and efficient utilization of
software inspection.

14 Summarization Summarize this course.

[(BEBENOZE (EFEFE - 658 - BES)]

Standard study time outside of class for preparation and
review: 4 hours.

Study references are below.

(%X b HFBE))

Materials(PDF) will be provided in every lecture.

They will be uploaded to the "Hoppii" system before each
lecture.

(BEE]

References will be shown in each lecture.

(B AEERME DT ik & FEHE]

Quality of the term paper(100%)

[ZEDERELSDTRDE]

Some examples will be shown in each lecture to help your
understanding.

In some lectures, students will do a little exercise (not a test)
for understanding effectively.

[ D EfE T N X Ha5Mh]

This lecture will be given via Zoom system.

[ZDfeNEERIF]

None.
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%7 % 4 b)L : Software Architecture for Enterprise Systems
HALH 286 | BAREREN] : RRHRIE/Fal

ZOMmEM
(BEOBELEN (FE2sd)] 5 Front End
The enterprise systems are built on a combination of the Development for
technologies, so a single viewpoint of the technologies is not Enterprise
good enough to understand the states of the art. Several issues Applications
are discussed from multiple viewpoints by the lecturers on
business sides.
(BEBE]
The goal of this course is learning the current hot technologies 6 Text search,

of the enterprise systems. The students will be able to explain
the current information technologies from the viewpoints of
business.

analytics and
discovery for

enterprise
[COBEERET 5 ETERENT « TOVRY L —ISREN T
EDRENEBRTDIENTE DD (RAREME ER2UBRESE
ICBRE N -2ERE L DRE))
Among diploma policies, "DP1" and "DP2" are related.
[(BgOEDH EHiE] 7 Al in Enterprise

This course is organized as omnibus lectures. Each class is
organized by a specialist who actually works in the enterprise
system development. The lectures explain hot topics of the
enterprise systems and show the actual examples of the
systems. After closing each lecture, a student has to write
questions and what the student learned. The student has
to send it to the speaker of the lecture within three days. 8
Comments and answers will be provided at the next lecture.
(797475==27 (V=TT 1Xhyvyar, T4 =% O]
7 L /No

[Z4=IWRT—2 (ZHTOEREE) DOEHE)

% L /No

[#BEETE] Z¥EILEE - + 5 1 ~/online
Il o= Wz 9
1 Overview of The class explains overview
Enterprise Systems of enterprise systems.
Especially, we discuss the
targets and goals of the
systems. In this session, a
speaker will explain about
the topic. A student can ask
any questions.
The class explains issues on
application servers and
transaction.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.
The class explains the base
and the current topics of
relational database.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.
The class explains the current
topics of the cloud computing.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.

Architecture of
Business Systems

Hybrid Cloud
Storage

10 Analytics

2 Application
platform

11 Service Science

3 Relational
Database

12 Internet of Things
4 Cloud Computing

B . E4K FHF.
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current topics on the user
interface technologies. AJAX,
mash-up, and accessibility
issues are discussed.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

The class explains search
engine technologies that
specially focus on enterprise
information management.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

The class explains Al
technology that will use for
enterprise systems.

In this session, a speaker will
explain how the Al
technology is used in
enterprise?

The class explains
architectures What is an
architecture for business
systems.

In this session, a speaker will
explain about architectures
used for business systems in
companies.

The class explains platforms
storing enterprise data and
an emerging technology
"hybrid cloud storage".

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

The class explains
technologies for on data
analytics.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

The class explains a
brandnew science area, that
is service science.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

The class explains new area
"Internet of Things".

In this session, a speaker will
explain about the topic. A
student can ask any
questions.
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13 New Technologies  The class explains new
technologies for realizing
enterprise systems.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

14 Summary The class summarizes this
course.

In this session, a speaker will
explain about the topic. A
student can ask any
questions.

[(REBENOZE (ERFEFE - 678 - BES)]

This course provides the current hot topics of enterprise
system technologies from various lecturers. Before joining the
classes, you should learn the basic concepts and technologies
of the class titles. After the classes, you should research the
related issues, technologies and products in the Internet to
concrete your ideas. Standard study time outside of class for
preparation and review: 4 hours.

(72 &HFE)]

The lecturers will provide original slides.

(BEE]
Not specified.
[ ABETE DK% & B

Participation is important. The students are required to join
the discussion in the class. The students has to submit a short
report each time. In addition, The students has to submit a
final report describing some of enterprise system technologies
explained in the lectures.

Evaluation rates are; final report:70%, short report: 30%.
[ZEDERENSDTRDE]

Lecturers will try to make good discussion on the presented
topic.
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ZOfLE :

[BEOBELBN (@zZ5H0)]

This course aims to introduce the perspective of the so-called web
application and to acquire the basic knowledge about the languages
for expressing the web system, Python, HTML, CSS, SQL, YAML,
and Javascripts. The primary intention is to read the programs and
understand the behavior of the system. The secondary intention
is to design a simple application system that runs on Django
framework.

[2)E B 4E]

By understand web system design using Python/Django, when a
student watches a web page, our goal is that he/she can imagine
how to create the similar web system.

[COBREEBETHETERZEDT +T7OTRY I —IIRENEED
BENEBRIBENTES D BRUBERE EZAREFHHICHRS
h-ZERR ENEE))

Among diploma policies, "DP1" and "DP2" are related.

[BEDEDHF EFE]

This subject is practical training. First experience variety of
Python /Django installation and learn the behavior of the system
by week 6.

Then after week 7, the students’ original design of the web system
will be assigned, and required to have a brief presentation in the
class. Trouble shootings, discussion and/or comments will be held
on the presentation.

[P957475=200 (GN=FF1ZXhyyar, F4R- %) OEH)

» 1) Nes

[Z4—IWRT—9 EHATOEEE) OEHM)
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Week 7 Various Django

Views and settings

Week 8  Design of Database

Application
Week 9  Development of
Database
Application

Week 10 WSGI and ASGI

Week 11 Camera Image
Distribution
application
Design Practice of

own Web Application

Week 12

Week 13 Development
Practice of own Web

Application

Week 14 Presentation

Introduce several Django View
superclasses. Override some
default core methods to
customize the operations.
Design a simple business
application. Here we design
Web Shopping application.
Based on the design, write
program codes for the sample
business DB application.
Introduce ASGI technology.
Try and experience dynamical
web site update using ASGI.
Try and experience Camera
Image Distribution application
using ASGI.

Each student plan and design
own Web Application. Review
the plan and discuss on the
plan.

Each students starts writing
codes, and explains the detailed
plan of development. Discuss
on the system elements those
are necessary for its plan.
Demonstrate your web system
to class.

[(REREAOZE (EREZE - 7E - BES)]

[SES

Install Python/Django
environment. Understand
Django operations and
commands.

Read the simple Django
application, and understand
the directory structure. Read
routing file(urls.py) to
understand the process of
handling web request.

Getting accustomed to IDE, and
start using git version
management. Understand what
Django admin user can do.
Define database schema, and
generate initial records of
database. Use filters to extract
target data from database.
Control input fields using the
form.

Using Django template
language to arrange the HTML
layouts. Learn how to hand
some variables from view
controller to templates.

7 L /No

[REETE] 3 © X Hi/face to face

[a] T—=x

Week 1 Introduction of
Python /Django
Environment

Week 2 Model, View and
Templates (MVC
Architecture)

Week 3 Python IDE and Git
Django admin and
Access Control

Week 4  Model, Filter, Form
and Validator

Week 5 Django Template
Language

Week 6 HTML, DOM, CSS

and Javascripts

Arrange HTML page layout and
styles on the client side using
DOM.

The first step is to operate and trace the sample programs as
instructed, and literally create a replica. Next, the second step is
to appeal your originality.

Now, the third step is to build what somebody wants. In order to
achieve the third step, you need to have as many knowledge as
possible. You are encouraged to imagine how to create the web
system each time when you visit a website. Standard study time
outside of class for preparation and review: 4 hours.

[F2X b EH#H)]
There are lecture materials on the course web site of Hosei
University course management system.

(zEE]

A variety of web pages on Python/Django programming are
provided by many programmers.These practical pages are useful
as learning materials, also.

[RAESTE DT ik & FHE]

Students are expected to make several presentations on the topics
given during the lectures. Discussion on topics will be held in the
class. At least two presentations and the voluntary participation in
discussion are required(20%each). Also the evaluation of the final
presentation of your own web application will be added(60%).
[#EDERENSDRIE]

The reports on web application design was very easy for graduate
students. Therefore, the grade evaluation criteria of the course
focuses on the discussion and presentation about computer topics
and design.

(D EefE T N E 1R 1]
Your own personal computer should be the main course computer
system.
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Among diploma policies, "DP1" and "DP2" are related.

[(BEDEDH EFHE]
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[Outline (in English)]

To become proficient enough to make daily conversation
or interviews on specific topics such as about yourself,your
country’s culture and society by making and giving speech,
Your overall grade in the class will be decided based on the
following :

in-class contribution : 40%, homework completion : 40%, and
quiz scores : 20%
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Among diploma policies, "DP1" and "DP2" are related.

[(BEDEDH EFHE]
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FRROIERE LT TH I L,

(FHZ b HFB)]
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[Outline (in English)]

To become proficient enough to make daily conversation
or interviews on specific topics such as about yourself,your
country’s culture and society by making and giving speech.
Your overall grade in the class will be decided based on the
following :

in-class contribution : 40%, homework completion : 40%, and
quiz scores : 20%
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TNT) AL LT — S EEIIERHFOERE LT IOTH L, 7
WTY AL LT =S EEIIER 0 50w 558 THAIRH S
THBN. THLT VT ALDHEEL TV D,

EAE, EEAEE LWEBHREE 05 TL 2065 Cldi v, 4
£, "safety-critical systems" % LT A 720D T N T1) X L% 3
BEroE0E T,

(EERE]

1. "safety-critical systems" & #MFES 720D T )V T X L DFF
HERLE RSP SHFTE D,

2. "safety-critical systems" & #FE$ % 720D 7 ) T X AIZDW
THFTE 5,

3. "safety-critical systems"|ZBA# 3 2 FE M IZ DV CTHF 2RO
HIENTED,
[COBEERBIET D L TEBEDT + 7OYRY I —ITRE Nz
EDBENEBBRTIENTED » (RAUBRENE L 2UBREHEH
KBRS N -2 BRE L OEE) ]

74 7uxR) =095, [DP1] & [DP2] (2B
[(REDEDH EFHE]

TG B EEZRAT 20T, BMAHET 5750 TldR L FHE
D THEEDPEREONEIESNCT T LY T— a v EHENST 5,
AHEORM - 74— PNy 2 3RV AT LA FBLE T )
(795475—200 (GN—FF12hyar, T4R-+%) D)
7 L /No

[Z4—IWRT—7 (S TOEBE) OEH)

8 Failure Probability
Estimation

9 Reachability for
Linear Systems

10 Reachability for
Nonlinear Systems

11 Reachability for

Discrete Systems

12 Explainability

13 Runtime
Monitoring

14 Eqy-s}

MRS OB, Ea
TV, JOALY O —
#, K2l —YaryEVTAh
e 82X BRI R HEE IS
DNTESR,

HIE Y AT & OFE ] GEE AT
IZDOWTEHAR,

IR > A T & O FE ] REVEfR
HHZ DWW TEHSR,

T RAY BN ] REIE AT 2 F VTl
HECKEEANORE R 2 5HE T
5 H xR F S

J&JE 50T, Shapleyfili, fCHE
TIEBLCT, AT LOE
AT RS,
JERREETEE(ODD)E =% 1)
7. AEFEEERIL, YT
L—ary&@LT, VAT A
DT F A DIBTBLRENE
B x B 2 kx5,
F LD ELSBOFEENOHA 5
YAEITD

[(RERFEIOEE (EEPE - -EE - BES)]

LA ) T HREOWNED T LY TF— 3 YR T b,
HEHE U CHEMEZ I CI 2 LT, RV AT L TR %,
RIZHEO S - FHEEFOFERMILFEE L, KHICD X ARFH 21T

#ES D

(%X HFE))
"Algorithms for Validation"

https://www.algorithmsbook.com/validation/
BETRA R TS Y v u— Flhg,

(2EE]

ZEEH, ZFURITHERFIIRT 5.

(RUERPAIOD T ik & H )
TLEYTF—a v 50%
il 50%

(FEOBEREN 5NDRIE]
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3 System Modeling VAT A ERETIMVET B0,
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T RA=FEEH FLTET NV
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FHWDHZ EFRES,
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[ZDthDEEEIE]

FITTNT) AL LTI REEORRN R H#HEFE L TWD
L EFIRICL T D,

[Outline (in English)]

Course outline: This course covers a wide variety of topics
related to the open-end evolutionary Algorithms.

Learning Objectives: Students are expected to understand
Algorithms for Validation.

Learning activities outside of classroom: Your required study
time is at least four hours for each class meeting.

Grading Criteria/Policy: Quality of class presentations (50%)
and final course report (50%)
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[(REOBIELBN ([@ERsh))

This course focuses on the state-of-the-art in Artificial
Intelligence (AI). It mainly covers important topics such
as convolutional neural networks (CNNs), recursive neural
networks (RNNs), image processing, and data preprocessing;
CNNs have been widely applied to computer vision and are
considered an essential technology in the field of AI. RNNs,
on the other hand, play an important role in natural language
processing and time series data analysis. Image processing and
data preprocessing techniques provide the basis for effective
information extraction and model training. This course delves
deeply into these important technologies and aims to provide
students with a solid foundation for a career in the field of Al

(BEEE]

1. Students will be able to understand the basic concepts of
artificial intelligence.

They will learn and comprehend the foundational knowledge
and history of Al

2. Students will be able to explain the functionalities of CNNs
and RNNs.

They will grasp the fundamental principles of these networks
and explain how they operate.

3. Students will be proficient in utilizing basic image
processing techniques.

They will learn the fundamentals of image data preprocessing
and analysis.

4. Students will be able to practice data preprocessing
techniques.

They will apply basic methods of data cleaning and prepara-
tion.

5. Students will understand and be able to discuss real-world
applications of Al

They will study specific applications of Al and engage in
discussions about their effectiveness.

These objectives aim to enable students to acquire funda-
mental knowledge and skills in artificial intelligence and to
understand and discuss practical applications through this
course.

[COBEEBET D ETEBENT « 7OVKRI D —ITRE N
EDEENEBBITIEHNTE DD (ZRUBEPEERUABERE
BRSNS ERE EDEE) ]
Fq7uaxE)—nS L, [DP1] & [DP2] (2R

[(REDEDH EFHE]

1. Lecture Format: The course will primarily involve lectures
by the instructor, covering the topics and demonstrating
relevant concepts. Students are expected to actively participate
by asking questions and engaging in discussions to deepen
their understanding.

2. Hands-on Exercises: Part of the course will include
practical exercises where students will engage in programming
tasks and data processing practices, allowing them to apply
theoretical knowledge to practical skills.

3. Regular Assessments: To gauge students’ comprehension
and skills, there will be regular tests and assignments.
Additionally, the progress and outcomes of group projects will
be evaluated.

TEHA A FERE 58T H ¢ 2025/5/1

4. Video Lectures: Video lectures will be incorporated into
the course to provide demonstrations and case studies, aiding
students in understanding complex concepts and techniques
more intuitively.
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5510 Course
Introduction and
Overview of
Artificial
Intelligence
Basic Concepts:
Neural Networks
and Machine
Learning
Introduction to
Convolutional
Neural Networks
(CNNs)
Introduction to
Recurrent Neural
Networks (RNNs)

2210

553 nl

Optimization:
Theory and
Applications
#61m Fundamentals of
Image Processing

Data Preprocessing
and Feature
Engineering

Optimization
Techniques in Deep
Learning

F91m Applications of
Artificial
Intelligence in
Practice
Fundamentals of
Natural Language
Processing

551011

%11 Introduction to
Reinforcement
Learning
#5120  Generative
Adversarial
Networks (GANs)
and Innovative

Applications

%+~ 7 4 ~/online

1. Course objectives,
requirements, assessment
methods

2. Basic concepts and history
of artificial intelligence

1. Fundamentals of neural
networks

2. Basic principles of machine
learning

1. Principles and structures
of CNNs

2. Applications in image
recognition

1. Basic concepts of RNNs

2. Applications in text
processing and time series
analysis

1. Particle swarm
optimization algorithm

2. Applications of
optimization algorithms

1. Basic image processing
techniques

2. Processing and application
of image data

1. Data cleaning and
transformation

2. Simple methods of feature
selection

1. Loss functions and
optimization algorithms
2.Strategies to prevent
overfitting

1. Case studies in various
fields

2. How Al solves real-world
problems

1. Basic techniques of text
processing

2. Application examples in
natural language processing
1. Basic concepts of
reinforcement learning

2. Applications in games and
robotics

1. Basic principles of GANs
2. Innovative application
cases
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#:13[]  Future Trends and 1. New developments in Al

Innovations in 2. Future challenges and
Artificial opportunities
Intelligence

%14  Final Exam Comprehensive assessment of

course content

[(RERESNOZE (ERZFE - 7Y - BED)]

On average, it takes four hours to finish weekly assignments.

(F%2 b HHE)]
BREEHEA L

(B£E]

References: Reference book
Artificial Intelligence: A Modern Approach, by Stuart Russell
and Peter Norvig
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[Outline (in English)]

We learn characteristics of auditory media such as speech
and music, and methods of speech information processing by
computer. In addition, we also learn the importance of speech
communication and its skills. The goals are to learn the basics
of speech and signal processing including the technique of
the speech recognition and synthesis, principle of processing
technique of music and human communication skills. Read
a text and a reference book, and be interested in a sound, a
voice and words, way of speaking usually. In addition, this
class assumes four hours as standard home work time in each
week. I evaluate you as the total of term-end examination score
(80 points) and usual lecture approach posture (20 points). I
assume higher than 60 points of evaluation points a pass.
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[Outline (in English)]

It is much in demand to get findings from huge data.
Text data reflects human’s behavior or opinion and it has
attracted attention as important sources. However, there are
many expressions for one meaning and it is important to
extract necessary information. Objectives of this class are to
understand text analysis techniques using for text mining and
to learn how to use natural language tools.
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[Outline (in English)]

Course outline

With the rapid digitization of social infrastructure systems
such as IoT (Internet of Things) and CPS (Cyber Physical
Systems), there is a demand for cyber security risk counter-
measures, enlightenment, and human resource development.
In this class, we will explain the basics of cyber security
countermeasure technology required in the real world.
Learning Objectives

The goal of this course are to acquire basic knowledge of
cybersecurity and understand countermeasures required in
economic activities and organizations in the real world.
Learning activities outside of classroom

Students will be expected to have completed the required
assignments after each class meeting. Your study time will be
more than four hours for a class.

Grading Criteria /Policy

Your overall grade in the class will be decided based on the
following.

Reports : 60%. in class contribution: 40%

THHEL A FER
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H :2025/5/1
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Modern cryptography is widely used on the Internet and
in many IT applications. Cryptocurrencies and blockchains
are one of the applications of cryptography. This course
will introduce the basic concepts and techniques of modern
cryptography and cryptocurrencies. It will also provide some
advanced topics of modern cryptography such as post-quantum
cryptography and homomorphic encryption.

(BhEEE]

The students will understand the key concepts and techniques
in modern cryptography such as symmetric-key encryption,
public-key encryption, digital signatures, Bitcoin, blockchains,
and some advanced cryptography concepts.
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Following the lectures, the students will learn the concepts
and understand the basis of modern cryptography and cryp-
tocurrencies. This course provides opportunities for students
to learn the basic knowledge, methods, and techniques.
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1st class Introduction Background of modern

cryptography. Course

overview.
2nd Symmetric-key One-time pad cipher and
class cryptosystems (1)  block ciphers

3rd class Symmetric-key
cryptosystems (2)
4th class Public-key

DES, AES, and block cipher
modes of operation
Concepts of public-key

cryptosystems(1) cryptography, RSA encryption
5th class Public-key ElGamal encryption and
cryptosystems(2) security requirements of

public-key cryptosystems
6th class Hash functions and Hash function and its
digital signatures  security requirements.
RSA signature, DSA, and
security requirements
7th class Authentication(1): Password authentication and
password password attacks
authentication
8th class Authentication(2) Challenge-response and
biometric authentication
9th class Message Message authentication code
authentication and and
key generation random number generation
10th Public key Certificate authorities

class infrastructure (CA)
(PKI)
11th Key-sharing and Quantum key distribution

class key-recovery and
secret sharing

12th Internet protocols TLS, VPN, and blockchain
class and blockchain

13th Zero-knowledge Zero-knowledge proof protocol

class proof and and fully homomorphic
cryptography with  encryption
advanced
functionality

14th Post-quantum

class cryptography and
advanced
cryptography

[(BEBENOZE (EFEFE - 658 - BES)]

[Preparatory study and review time for this class are 4 hours

each.]

Before the first lecture, please check:

https://en.wikipedia.org/wiki/Cryptograph

[FxZX b &HFB)]

None

(B2E]

Jonathan Katz and Yehuda Lindell: "Introduction to Modern

Cryptography: Third Edition", Chapman and Hall/CRC.

[BAEEEE DS ik & E %]

1. Reports in every class: 100%

[FEOBREH5ORDE]

None

[P D EME T N X 851

The students need to bring a laptop computer for some reports.

Quantum computers and
lattice-based cryptography
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The course covers both theoretical and practical aspects of
neural networks, including their implementation.

By the end of the course, students will gain a solid
understanding of neural network principles and will be able
to apply them to solve some computer vision and signal
processing problems.

In addition to classroom instruction, students are expected to
devote about an hour to learning activities per class.

Grading will primarily be based on the quality of the project
and presentation.

(BhEEE]

There are 3 major goals.

1) Understand the basic principles of neural networks.

2) Command at least one training framework such as
Tensorflow.

3) Can solve one computer vision or signal processing research
problems by using neural networks.
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There are 12 classes for lectures and exercises, 2 classes for the
presentation.

Classes are provided via face-to-face by default and could be
online. Changes in the lecture plan due to this shift will be
announced on the learning support system.

(795475—200 (GN=TFF1Xhyar, F4R-+%) OEH)
»HY /Yes

[Z4—WKT—7 (BHTOXREE) O]

7 L /No
[#REEHE] 23 © xtiHi/face to face
| T PE
1 History of Neural  This course introduces the
Networks the history and inspiration of
neural networks.
2 Training the This course explains some
Network basic knowledge for training
the network.
3 Improve the This course explains the
Learning I training techniques such as
cost function determinations.
4 Improve the This course explains the
Learning IT training techniques such as
regularization methods.
5 Convolutional This course introduces the
Neural Network structure and benefit of
convolutional neural
networks.
6 Variants of This course introduces
Convolutional several kinds of convolutions
Neural Network such as transposed
convolution.
7 Popular This course introduces some
Convolutional recent famous CNN
Neural Network architectures such as
Architectures AlexNet.

TEHA A FERE 58T H ¢ 2025/5/1

8 Reducing This course introduces some
Complexity of simplified CNN such as 1x1
Convolutional convolution.

Neural Network

9 Advanced This course introduces some
Convolutional advanced CNN such as group
Neural Network convolution.

10 Recurrent Neural  This course explains some
Networks RNNSs such as Long-Short

Term Memory (LSTM).

11 Variational This course explains the
Autoencoder and principles of VAE and GAN
Generative and their usage in image
Adversarial generation.

Network
12 Transfer Learning This course shows how to use
transfer learning in different
networks.
13 Final Presentation Students give presentation.
I

14 Final Presentation Students give presentation.

II

(BEFHNOFE (EHFEEE - 7Y - BES)]
For each class, students should prepare for 2 hours and review
for 2 hours, a total of 4 hours.

For every 3-4 classes, there is an exercise.
[Fx%ZX b EH#B)]

No textbook will be used.

(B£E]

No references will be used.

(B ESEE D ik & B %]

Exercise or Report: 40%

Class participation &Attendance: 10%

Final project presentation: 50%
[(2EDERENIS5DTRDIE]

Not applicable.

[P EfE T N X H85Mh]

A laptop for in-class use.
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HUI500X3 (AM1i§#¥: / Human informatics 500)

AREEFTT IV ERHVEREAI

GUO AO

FTIA I
WA 28800 | BIARREY © B Fal

Z OfhEM
[(REOBEELAN (WE25P)]

This course is designed to help students gain a comprehensive
understanding of generative Al, with a focus on large language
models (LLMs). It covers the core principles of LLMs, practical
skills for their implementation, and the application of LLMs in
interdisciplinary research.

(EERE]

In this course, students will acquire essential knowledge of
generative Al with a focus on large language models (LLMs),
including their underlying theory, development processes, and
key research areas such as spoken dialogue systems. Students
will learn to implement LLMs using fine-tuning techniques,
build LLM-based applications for common use cases, and
evaluate their performance. By the end of the course, students
are expected to be proficient in applying LLMs to their own
research projects.

[COBEERBIET D ETEBENT « T7OVRI O —ITRE N
ENRENEBETIENFTED D (ZRUBENE ER2EBELH
ICBARE N ERE EDOREE) ]

[(REDOEDH EFHE]

This course is structured in two main parts. First, students will
be introduced to the foundational concepts of large language
models (LLMs). As part of this phase, students will be
expected to provide feedback and submit reflection reports on
the material covered. In the second part, students will engage
in hands-on practice, building LLMs for various common
applications and exploring effective techniques for applying
LLMs in scientific research. Through these activities, students
will develop a deeper understanding of LLM implementation
and usage. The course will conclude with a final project
presentation, where students will showcase an LLM-based
project aligned with their interests.

(797475==27 (V=TT 1Xhyvyar, T4 =% O]
»H 1 /Yes

[Z4—IWRT—9 (ZHATOEREE) DX

7% L /No

[REEHE] 3£ © Afiii/face to face

| T ME

1 Course Course overview, basic
Introduction concepts of generative Al and

Large Language Models
(LLMs), development of
LLMs and environment
setup.

2 Review of Neural Review of neural networks
Networks and Deep architecture, activation
Learning functions, backpropagation,

optimization, etc.

3 Fundamentals of Introduction to tokenization,
Natural Language word embedding, and
Processing language modeling.

4 Transformers (I) Introduction to transformer

architecture.

5 Transformers (II)  Introduction attention

mechanism, and
encoder-decoder.

6 Large Language Introduction to basic LLMs:
Models (I) GPT, BERT, RoBERTa, T5,

and Multilingual BERT

7 Large Language - Prompt-based learning
Models (IT) regarding zero-shot, one-shot,

and few-shot learning
- Chain-of-thought - RLHF

8 Fine-Tuning of - Benchmark for LLMs
Large Language - Implementation of LLM for
Models emotion analysis

- Setup for dialogue system

9 Task-oriented and Introduction to their
Open-domain development, state-of-the-art
Dialogue System models, limitations, and their

implementation.

10 Spoken Dialogue Introduction to various
System (I) spoken dialogue systems,

with Remdis used as a case
study.

11 Sopken Dialogue Implementation of Remdis.
System (II)

12 Advanced LLMs Introduction to advanced
and Efficient LLMs (e.g., LLaMA and
Fine-tuning OpenLM), and efficient

fine-tuning method (e.g.,
LoRA, QLoRA, Adapter
Tuning, Prompt Tuning, etc.)

13 Crowdsourcing for Introduction to crowdsourcing

LLMs platform and setup for
Amazon Mechanical Turk.
14 Final Presentation Students present their

projects.

[(BERENOZE (EHEFE - 78 - BEF)]

Homework and final presentation/project.

It takes four hours for weekly pre-study and assignments on
average.

[FxX b+ HFB)]
Handouts and prints will be distributed.

(B2E]

1. Understanding Large Language Models: Learning Their
Underlying Concepts and Technologies

2. Build a Large Language Model (from Scratch)

3. Generative Deep Learning: Teaching Machines to Paint,
Write, Compose, and Play (Second Edition)

4. KBBFFEE TV AM (JAPANESE EDITION)

5. Python T2 { 24} > A 7 & (JAPANESE EDITION)
[RIBEEFED T % & B %]

1. Attendance: 40%

2. Assignments (in-class and homework): 40%

3. Final Presentation/Project: 20%

[(2EDEREELS5DRDOE]

1. The course structure has been adjusted, with the
development of the spoken dialogue system Remdis now
consolidated in the second part of the course.

2. The course content has been modified to include more in-
class programming exercises, allowing students to deepen their
understanding through hands-on practice.



3. The coursework difficulty has been revised, and additional
coursework options have been introduced to accommodate
students from diverse backgrounds, enabling them to apply
what they have learned effectively.

(BAEDHEfRT N & 3R]

1. Basic knowledge of machine learning

2. Basic programming skills

3. Proficiency in Python and familiarity with libraries such as
NumPy, Pandas, Matplotlib, and PyTorch

39—

THHE

7t

#

78

4=
7‘&1

H :2025/5/1
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COT500K1 (F145#4% / Computing technologies 500)

BHPEF -T2 E3IF—-2

0 Rl B BN, B BE 0 XX BF . BH

82X
HArg 286 | Y - FFERE/Spring
ZDfhEY

[REOBIELEHN ([@z25h)]
KEFBEDFANZ, IEHREA R TEIT SN TV EHRNE L <
HELTH 5V, ZHOMEIHERITAI LR HME LzEI F—
Thbo MEBHNOBEDIHET LI, BELHTS, BEH L0
IR EDORFOFRNBIIOWTHIAT 5, $72. FEBEHETE
FTLEAED ZOREORICI DL I F—THLOBNZIT o
(BEBE]

EHEDIT % > TSGR TERE: - BT OIRH % 58I RS0
T, FAZZFNENOWIE L & CHRT 5 2 I3RS TR WA, T
FEOEMGEERZ L LT, FHREBOWROFELHFEL., HFO
I CE DN EHIN T AT EZFEHIEE LTW5,
[COBEEBIET S ETEREDT «7OVRY O —ITREN /-
EDBENEBBTBENTED » (RABRENE L 2B EHEH
ICBBRES -2 BRE EDOEE)]

T4 7uvR)y—-n5 L, [DP1]) & [DP2] |ZBH#
[(BEDEDHH EFHE]

FEHIFEECEMEH 04~5RIZ2E45% F LD TITH o Hi-0 1004
T2HOME ATV, 10 1004 CRREEICEY T,

FTAAT T =T, BE(LE- FE) I LT 5,
(795475=229 (GNV=TFF42hvyar, F14N-1%) OFi)
» 1) Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[#REEHE] 23 © xtiEi/face to face

[ T PE

1 HEHHE I 784 Singular Spectrum Analysis

I of Time-series Data from
Time-dependent
density-functional theory in
Real-time

5521 HHHAEIZ WIZEf /- Regarding Human Activity
Recognition and Its
Applications

%310 YO WIZE#/r  From Personal Big Data to
Personalized Intelligence

g4 TRIRGREAL WP Fh 22 O &

I
550l EEH—EHIE e BN V-V 2 v MILkBIE
I VIR o] iz 22 53 L T

g5 60 FEHTEEIZ WIgEffn didE o {37 Lk
| e 2 RREEIZ WHgeks 707 T 28K & Z0IeH
I
5581 TERELHOE WA o XA (LT
559 2 KT Wh7E/ Cost Performance Efficient
Interconnection Networks

E10M  AHE SRR e v 7 Ml o T AL - gk
in Z DI

BE11E R SCEER WH5eH 3D 4 A7 L A THRBEDBE % B
I UEINY!

1200 EBESEEEGGE  EAERE
I

18I EESHEEERICGR  EAIERE
I

14 ERRSHEEERCR  ERIERE
A~

[(REEESNOZE (ERFE - 7E - BED)]

RIZFEOUEN - FREOERHIEE L, FHIZO X 4R 21
H#ET D,

BHOFEEZ LA-PELTELOT, WRMIZIRLT %,

1B 4K R.TER 5h. T BR. 5 8%, it

[FxZX b &EH#RE)]
¥l L

(B£E]

PEZR U T, HEHEDPRRZIT) .

[RAERFME D73k & E %]

LR— 1 (70%) & EEInE 7 ERENOEE (30%) 12 & 5,
[ZEDERE,PSDRDIE]

ERSICSINT %A 0%EIR, oEE~O R W E 7% - T
W5

[Z0tOEESRIEF]
BHOWMIEZIET 5 & o227 5 LM LT b, BRI E R
L. LE—-FEREICRBTLZ L, BBETEGT S, A7 Y a—
VR BE ST %0

[Outline (in English)]

Professors of CIS provide omnibus lectures. Students learn
the current research activities of the professors. Students who
have opportunities to present their papers at international
conferences also present their research.

After each lecture, students will be expected to spend four
hours writing reports.

The final grade will be calculated according to the following
process reports (70%) and in-class contribution (30%).



COT500K1 (Fl45#4 / Computing technologies 500)

ciIs/ya—nNve3r—

=28 ez, 2l B2, kT FE. #5E —. EE
7y A4 b

HATHG c 2BAGT | BHGERRH . BRSRERIRE/Fal

Z OB

[(REOBIELBN ([@ERsh)]

The course is designed to have graduate students familiarize
with the real world problems and challenges by computer
scientists and engineers in the business field.

(BhEEE]

The goal of this course is to have students acquire knowledge
and understanding necessary for solving computer and
information science problems in the real world.

[COREERBIET DL TERENT « TOAVRY O —ITREN L
EDBENZEBRIDENTE DD (RUBERE L2ABEHSH
KBRS N -2ERE L OE))

Among diploma policies, "DP1" and "DP2" are related.

[(REDOEDTH £TiE]

The course, conducted in English, is basically a series of
omnibus lectures provided by visiting instructors who work as
computer scientists or corporate engineers with wide and deep
experiences in the business field. Project/assignment outputs
will be reviewed in the classroom.

(795475=229 (GNV=TFF42hvyar, F14N-1%) OFi)

HY /Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No
[#REEHE] 23 © xtiEi/face to face
] == [AEES
1 Introduction Introduction to the course
Human Health (Seishi Takamura);
Engineering Human health sensing,
analysis, and applications
(Terumi Umematsu)
2 Hardware Security A Big Hardware Security
Problem and its
Countermeasures History
(Takashi Watanabe)
3 Intelligent ITS (Intelligent Transport
Transport System  System) in General
(Nobuyuki Ozaki)
4 Machine Learning Distributed Machine
Learning and Its Latent
Applications
(Kenta Niwa)
5 User Experience User Experience and Human
centered design (Shin’ichi
Fukuzumi)
6 Logical structure Logical structure in
engineering (Akihiko
Sugiyama)
7 Career How to Succeed in the United
development 1 States (Seishi Takamura and
Kenji Uchino)
8 Career Entrepreneurship for
development 2 Engineers (Seishi Takamura
and Kenji Uchino)
9 Sensing Sensing Technology
(Nobuyuki Ozaki)
10 Image Recognition Image Recognition and

Pattern Recognition in
Industrial Applications
(Hiroto Nagayoshi)

==+
=1

FTRN
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P EXK BE 2. Ax &
11 Video Recognition  Video Recognition Al and its
Al Commercialization (Kota
Iwamoto)
12 Intellectual Intellectual property rights
Properties (Akihiko Sugiyama)
13 Usability Quality of system and
software (usability) (Shinichi
Fukuzumi)
14 Summary Summary and discussion

(Seishi Takamura)
(BEFHAOFE (EHFEEE - 7Y - BES)]
Completion of assignments and weekly review of the lectures
Standard study time outside of class for preparation and
review: 4 hours.

[FxZX b EH#HB)]

No required textbook

(B£E]

Course materials may be provided by each instructor
[RAEEFE D7 i% & B

Students will be evaluated on the basis of contribution in class
(80%), and output of assignments (70%).
[(ZEDERENISDRDIE]

None in particular.

Feedback from students will be encouraged throughout the
course.

[REDEERT N Z 3R]

Students are advised to bring and use their laptop PCs for
in-class programming exercises and/or presentations in some
sessions.

[ZDOEZEEE]

The order of the lectures may be subject to change.
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COT500K1 (Fl45#4 / Computing technologies 500)

JO—/1NJLCISHsRIEE2

JIA GUO

7% 14 bV Intelligent computing and its applications (%NBEETE & 2 DICH)

HACE 286 | BAAEEH] - BRFRHIRS/Fall
Z DR

[(REOBIELBN ([@ERsh))

This course explores the fundamental concepts and techniques
of intelligent computing and their real-world applications.
Students will gain an understanding of the theoretical founda-
tions of core computational methods in artificial intelligence,
including evolutionary computation, neural networks, and
swarm intelligence, while learning their practical applications
in pattern recognition, optimization problems, data mining,
and robotics. The course will explain the mathematical prin-
ciples behind these algorithms and develop implementation
skills through practical programming exercises. Additionally,
the course will discuss the role and impact of intelligent
computing in modern society and consider future directions in
technological development.

(BhEBEE]

Through this course, students will develop a theoretical
understanding of key intelligent computing algorithms and
techniques, with the ability to explain the mathematical
principles behind evolutionary computation, neural networks,
and swarm intelligence. They will acquire the skills to
select and apply appropriate intelligent computing methods to
real-world problems, implement and evaluate basic algorithms,
and demonstrate the ability to understand current research
trends and discuss future applications in the field.

[COBEEEET S ETERENT « TOTHKY P —ITRE N1
EDRENEBBRTIENTED L (RURENE LFUBREFEH
RS- FBRE & OMEE)]

Among diploma policies, "DP1" and "DP2" are related.
(BEDEDHF EFE]

The course will mainly consist of lectures but time will be given
for students to work on research and programming projects.
Students will enjoy related practical Python programming
using code samples provided by the instructor.
(7957475-209 (FN=FF12hvyar, F4R— %) OFH)
»HY /Yes

(74— FT7—7 (BHTOXREE) OXEE]

7 L /No
[BEgEHE] 23 - 4~ T 1 “/online
| =< WE
1 Introduction to Overview of intelligent
Intelligent computing paradigms,
Computing historical development, and
their relationship to artificial
intelligence and
computational intelligence.
2 Foundations of Fundamental concepts of
Neural Networks artificial neural networks
including perceptions,
activation functions, network
architectures, and
backpropagation learning
algorithm.
3 Deep Learning Advanced neural network

Architectures architectures including
convolutional neural
networks, recurrent neural
networks, and transformer

models with applications.

4 Evolutionary Principles of evolutionary
Computation algorithms, genetic operators,
Basics representation schemes, and
fitness evaluation.

5 Advanced Specialized evolutionary
Evolutionary methods including genetic
Algorithms programming, evolution

strategies, differential
evolution, and multi-objective
evolutionary algorithms.

6 Swarm Intelligence Collective behavior
algorithms inspired by nature
including particle swarm
optimization, ant colony
optimization, and other
bio-inspired computation

methods.

7 Fuzzy Systems and Fuzzy logic principles, fuzzy

Computing inference systems, fuzzy
rule-based systems, and their
applications in control and
decision-making.

8 Midterm project Midterm project workshop

9 Optimization Formulation and solution of
Problems and optimization problems using
Applications intelligent computing

techniques with case studies
from various domains.

10 Pattern Application of intelligent
Recognition and computing methods for
Classification feature extraction,

dimensionality reduction,
clustering, and classification
tasks.

11 Intelligent Robotics Application of intelligent

and Control computing to robotic systems,
autonomous navigation,
adaptive control, and

multi-agent systems.

12 Path Planning and Intelligent approaches to
Navigation path planning including
graph-based methods,

sampling-based planners,
potential fields, and
learning-based navigation
strategies for autonomous
systems.

13 Neural Network Techniques for optimizing
Hyperparameter neural network performance
Optimization through hyperparameter

tuning, including grid search,
random search, Bayesian
optimization, and
evolutionary approaches.

14 Final project Final project workshop

[(REFENOZE (ERZE - 58 - BES)]

Reading, research and programming assignments.

Standard study time outside of class for preparation and
review: 4 hours.
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(%2 &HFB)]

Course materials will be provided in class.

(3EE]

Optimization Algorithms: AI techniques for design, planning,
and control problems (English Edition), Alaa Khamis
Numerical Optimization (Springer Series in Operations Re-
search and Financial Engineering), Jorge Nocedal, Stephen
Wright

Algorithms for Optimization (English Edition), Mykel J.
Kochenderfer

[ AEFFE DT ik & %]

FE R, 30%

16 7#,30%

LR — ik, 40%

[BENBEREHLS DT DE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(F4E D EfRT N E a5 1)
Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.

43—
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HUI500K1 (AR1###* / Human informatics 500)

B 2FL7AT T b

N R
HATE 286 | BRI - Bk EREREE/Fall
ZOfbEM

[(BE£OBELAN ([TEZ2IH)]

iy 27 AOBMEIHL T —~ 2 REL, 7—~ICHT 55
TGO — 1| FREZRE, MERI L@ L L oS Ic %3
BIFFEHEERE I A BT 5.

[BEEE]

fEt=DFAr % 15 % DAL LWIFFEHERERE ) 2 S5 3 5.
[COBEERIET D ETERENT « 7OVRI O —ITRE N
ENBENEBETIENFTE DD ZRUBENE LRUBRESH
ICBAREhA2EREEDORE) ]

74 7uxRK) =095, [DP3] & [DP4] (2B

[BEDEDHF EFiE]

HELOTAAH vy arkBLT, BET —~ORE, F—~1,
ARERE, MR 4T > T (L

MEANDT 4 — KNy 713, F

KHBEDOT A ATy aryOHRTIT).

B, REMET O®IEF L L CHE S NS NEE oY a1d, 4
KNELTBRIAT > LIRS OFERIZIEDE, LR — 21K

LEETHIEED ST, LRI 2200ET 5.

(7957475-227 (GN=FT4ZhyYar, T14N— %) OFH)

HY /Yes

[74—=IWFT7 =9 (ZHTOEREE) DOXIE]

7z L /No

[#BEETE] #Z3¥EILRE - xh/face to face

E] T [E

1 Wger—<1ic2ow HEEOFA AN v ark#l
TOTA A vyra LT WHHERET—< %3
v ETD.

2 Wie 7T —~ 1IcB®E e L7 —~ I3 5 m3CR
T HEEMIEIZOV AR ST 5.
TOHF—~A

3 e 7 —~ 113 BEFIisEofEZ E L C, Wikt
% itED R E DORBEEHTET 5.

4 e 7 —~ 1oh%e & L7223 2o
NI T 574 A EHRE ST 5.

v ar)

5 Wige 7 —~ 1oWge 3 L7-ibE % fifged 2 0i5eo
NEIZET 271 A EBIR 2 #0515,

A ar(2)

6 W7 —~ 10w #%E L8 k3 520580
AT 571 A BRI 2 8054 5.
1w vav(3)

7 W7 —~ 1T FELMELr Lo THREL
LWENEDT LD 479

8 T —~2122ow HELOTA AN v a il
TOTA4 AN yya LT WhlbRET—v2k
v ET D,

9 W r —~< 2128 BE LT —~ IS 5 GR
T AHEEIEIZOV AR 5.
TOHF—~A

10 e —~ 213 BEFUsEoOFEZEL T, W%
5 itEDRE DORBELHET 5.

11 W7 —~ 205 % L7cdE T Rk d 2%o
NEIZET 5714 A EHREEHE T 5.
71y ar(l)

12 Wige T —~ 20098 e L7-iREE 3 20580
NEIZET 574 A EHRI ST 5.

B ar(2)

13 Wige T —~ 20058 e L7-ibE % Ry 550
NEICHET 5714 A EHRIERET 5.

J1va v (3)

14 e T —~ 2B FERLEE T Lo Tl
LWENEOT L 479,

[RERFENIOEE (EEFE - -EE - BES)]

HWBEDTA ANy a2 MBIATZ5 L), wEEHTFLO

TLBZE BRMERO-OOERT— & WHIZIT 1H47-0 4

B EE RGAA TV S,

[FxZX b+ &EH#B)]

L., LEEIEEIRES 5.
(3EE]

FiCa L., LEERIEETRET
[RIEFTFMOF % & B
HFRANOILY A (50%), WIFEHR (50%) % A8 A IZEFT3 .
[(ZEDERENISDTRDIE]

Bz L.

[Outline (in English)]

This course trains students’ research abilities by imposing
research subjects on information systems and letting them
survey previous research, set up goals, and solve problems. Its
objective is for the students to obtain research abilities suitable
for doctoral degrees.

Students will be expected to spend more than four hours to
study your theme.

Grading will be based on the result (50%) and in-class
contribution (50%).

o
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AT« T7REEIOD VB

=28 Bz
WRKC 2B | AR © EEIEE/Spring
ZOMEM :

[(BE£OBELAN ([TEZ2IH)]

AFA4 TREOHMEICE L Cr—v 2% EL, 7—~IHET A%
TGO — 1| FREZRE, MERI L@ L L oS Ic %3
IR FEHEERE ) # BT 5.

(2B E]

fEt=DFAr % 15 % DAL LWIFFEHERERE ) 2 S5 3 5.
[COBEERIET D ETERENT « 7OVRI O —ITRE N
ENRENEBBRTBENTED » (RYUBENE LFABEHH
ICBAREhA2EREEDORE) ]

74 7uxRK) =095, [DP3] & [DP4] (2B

[BEDEDHF EFiE]

HELOTAAH vy arkBLT, BET —~ORE, F—~1,
ARERE, MR 4T > T (L

MEANDT 4 — KNy 713, F

KHBEDOT A ATy aryOHRTIT).

B, REMET O®IEF L L CHE S NS NEE oY a1d, 4
KNELTBRIAT > LIRS OFERIZIEDE, LR — 21K

LEETHIEED ST, LRI 2200ET 5.

(7957475-227 (GN=FT4ZhyYar, T14N— %) OFH)

HY /Yes

[74—=IWFT7 =9 (ZHTOEREE) DOXIE]

7z L /No

[#BEETE] #Z3¥EILRE - xh/face to face

E] T [E

1 Wger—<1ic2ow HEEOFA AN v ark#l
TOTA A vyra LT WHHERET—< %3
v ETD.

2 Wie 7T —~ 1IcB®E e L7 —~ I3 5 m3CR
T HEEMIEIZOV AR ST 5.
TOHF—~A

3 e 7 —~ 113 BEFIisEofEZ E L C, Wikt
% itED R E DORBEEHTET 5.

4 e 7 —~ 1oh%e & L7223 2o
NI T 574 A EHRE ST 5.

v ar)

5 Wige 7 —~ 1oWge 3 L7-ibE % fifged 2 0i5eo
NEIZET 271 A EBIR 2 #0515,

A ar(2)

6 W7 —~ 10w #%E L8 k3 520580
AT 571 A BRI 2 8054 5.
1w vav(3)

7 W7 —~ 1T FELMELr Lo THREL
LWENEDT LD 479

8 T —~2122ow HELOTA AN v a il
TOTA4 AN yya LT WhlbRET—v2k
v ET D,

9 W r —~< 2128 BE LT —~ IS 5 GR
T AHEEIEIZOV AR 5.
TOHF—~A

10 e —~ 213 BEFUsEoOFEZEL T, W%
5 itEDRE DORBELHET 5.

11 W7 —~ 205 % L7cdE T Rk d 2%o
NEIZET 5714 A EHREEHE T 5.
71y ar(l)

12 Wige T —~ 20098 e L7-iREE 3 20580
NEIZET 574 A EHRI ST 5.

B ar(2)

13 Wige T —~ 20058 e L7-ibE % Ry 550
NEICHET 5714 A EHRIERET 5.

J1va v (3)
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14 e T —~ 2B FERLEE T Lo Tl
LWENEOT L 479,

[RERFENIOEE (EEFE - -EE - BES)]

HWBEDTA ANy a2 MBIATZ5 L), wEEHTFLO

TLBZE BRMERO-OOERT— & WHIZIT 1H47-0 4

B EE RGAA TV S,

[FxZX b+ &EH#B)]

L., LEEIEEIRES 5.
(3EE]

FiCa L., LEERIEETRET
[RIEFTFMOF % & B
HFANOILY A (50%), WIFEHER (50%) & A A I EFS 5.
[(ZEDERENISDTRDIE]

Bz L.

[Outline (in English)]

This course trains students’ research abilities by imposing
research subjects on media science and letting them survey
previous research, set up goals, and solve problems. Its
objective is that the students will obtain research abilities that
are suitable for doctoral degrees.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the result (50%) and in-class
contribution (50%).
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[Outline (in English)]

Students conduct research on their subjects and write technical
papers. To develop basic knowledge and skills of CIS, they need
to practice research work in the CIS domain.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on weekly reports (25%), the
status of activities (25%), and research results (50%).
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[Outline (in English)]

Students carry out research on their subjects. They need
to periodically deliver reports and presentations to their
supervisors and discuss research issues.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the graduate thesis (70%) and
in-class contribution (30%).
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[Outline (in English)]

Students conduct research on their subjects and write technical
papers. To develop basic knowledge and skills of CIS, they need
to practice research work in the CIS domain.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on weekly reports (25%), the
status of activities (25%), and research results (50%).
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[Outline (in English)]

Students carry out research on their subjects. They need
to periodically deliver reports and presentations to their
supervisors and discuss research issues.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the graduate thesis (70%) and
in-class contribution (30%).
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research approach. The content will cover various sensing
and processing technologies using different sensors, especially
radar.
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Students are able to acquire wide scope of information
technology, master research methods and conduct deep
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Computing discussion

12 Sensing and Research presentation and
Computing discussion

13 Sensing and Research presentation and
Computing discussion

14 Review of Research Research summary and

discussion

[(BEBENOZE (EFEFE - 658 - BES)]

Do research, make weekly reports, and write final report.
At least four hours must be spent each week according to
university criterion policy.

(72 b+ &EH#B)]
No

(BEE]

Provided by this instructor.

(RAEEEE DA % & B %]

Research effort (20%), performance (30%) and output (50%).
[(2EDERELSDRDOE]

N/A

[Outline (in English)]

This course is for students to learn new technologies
in information systems, especially ubiquitous computing,
including ubiquitous sensing from various devices, effective
data processing and so on. At least four hours must be spent
each week according to university criterion policy. Overall

evaluation will be based on research effort (20%), performance
(30%) and output (50%).
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(REOBIELAN @zFAP)]
This course is for students to study various technologies for
data collection and data processing in practical research.

(BEEE]

Students are expected to master basic approaches and
programming skill in processing data from various sensors and
apply these techniques in practical applications.

[COBEEBIET 52 ETERENT + TOVRY I —ITRE I
ENEENEBETBENTE D (BRYUBENE LRABEHH
ICBAREShA-2BRE EDBEE)]

T4 7uxR) =09 %5, [DP3] & [DP4] (B

[(REDOEDH EFHE]

Main sensor-based data collection technologies will be first in-
troduced, then detailed experiment design, device preparation,
and various data processing techniques will be applied and
implemented. Students’ problems and next improvements will
be given in class.

(797475-=27 (V=TT 1Xhyvvar, T4 = 1%) O]
»H Y /Yes

(74— RT=9 (EATOREE) OEE]

7 L /No

(B EtE] %A - K THi/face to face

al T kS

1 Introduction General review about data

collection and processing
2 Experiment Design Design of experiments for
data collection
Preparation of wearable
devices used in experiment
4 Monitoring Devices Preparation of monitoring
devices used in experiment

3 Wearable Devices

5 Experiment Preparation of experimental
Environment environment
Setting
6 Experiment Test of experimental
Environment environment
Testing
7 Data Collection Soring data collected from
experiments
8 Data Cleansing Cleansing data collected from
experiments
9 Data Preprocessing Data normalization,
segmentation and partition
10 Data Correlation Data correlation analyses
11 Time Feature Feature extraction in time
Extraction domain
12 Frequency Feature Feature extraction in
Extraction frequency domain
13 Data Processing Machine learning based data
processing
14 Review Final report, presentation

and discuss

(BEENOZE (EFERPE - 7E - BES)]

Design and conduct experiments for data acquisition from
sensors especially radar, analyze these data, and prepare
reports. At least four hours must be spent each week according
to university criterion policy.

[FxZX b+ &EH#FB)]
No

TEHA A FERE 58T H ¢ 2025/5/1

(B2E]

Provided by this instructor.

(B AEEEME DA ik & B %]

Research effort (20%), performance (30%) and output (50%).
(ZEDBEREPSORDE]

N/A

[Outline (in English)]

The course is for students to study data data processing, and
make corresponding programs for experimental data including
experiment design, data collection, processing and analysis.
At least four hours must be spent each week according to
university criterion policy. Overall evaluation will be based on
research effort (20%), performance (30%) and output (50%).
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[(BREOBELAN ([TEZ3H)]

W O#MEZEL T, RO FEm>F0FE 3,

[BEEE]

PHEOSER., e T — ~E0E. BEMZEO T, WIZegEht. FE26., 1
LR oOBELHL T, IFEOREELZFZF T,
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ENBENEBETIENFTE DD ZRUBRERE LRURESH
ICBAREhA-2BRE EDEE)]
Fq7uxE)—nSL, [DP3] & [DP4] (2B

[REDEDH EFHE]

[HHREHIRE E AT L TITw E 3, "ERFIRM A T T e - —
FICHFgE s FEhE L £ 35

(79F7475—=05 (GN=FF1Zhvyar, T4A— %) OEH)
» 1) Yes

[Z4—=IWRT—9 (BHTOERTE) DR

W

72 L /No
[BstE] A © A1/ face to face
F—= [RES
1 HA LT VA SHROMEDFIZOWTHIL £
T
2 Wfgemnir T —viE  Ema il T, BT —~ 0%
1) ExfTVET,
3 Wem 7 —~iE amr@ELC. WET—~ ok
(2) ExfTVET,
4 W — XA (1) BIRmCeEE. 15— %
b OEREFEL F T,
5 W E T — XA (2) WIS EE. 15— % v
FOEREFEL T T,
6 W B — XA (3) iR sCedEfE. 15— % v
POTEREFEL T,
7 P L IFgeRER IR ESIR oIS & . WIgEN
1) FlZowTilgm L 9,
8 WP L geRER WIEESIR OIS & . WIZEN
(2) FZOWTiHER LT 7,
9 MR L IER R WIZEERRIRI RS & WFEN
3) HZOWTHmLE T,
10 S EBERRT R WRZEERRI o & . BFZEN
4) 2oVl LT,
11 MRS L IIZERT R WRZEERRRI oS & . WFgEAN
(5) HXOVTHmLE T,
12 MRS EBERT R WRZEERRI o &L fF%EN
(6) oW TiEm L 9,
13 P L IFgeRER IR ESIRI oS & . WIgEN
@) BHlIZowTilm L 9,
14 MRS BFERTRR WRZEERIR I o & . BFgEN
(8) HZOWTHEm LT 7,

[RERFENOFE (EHEEE - B8 - BES)]
SR B EE RO, FEHE I —T 4 VT OEMILETT,

[FxZ b+ EFE)]
FlZhh A

(2EE]
MBS U T, HHE, M ERIEELT I
[RRAERTE DTk & )

I =T A Y TANOBHIRI(30%), WFFEFERERI (T0%) 12% &0 %
Bl L %9

[BENBERELSNDTOE]

% Llo

[REDEEfRT N Z 3R]
MREEREOPCELUIEHD / — FPCEHVE T, LEIIGLT
PC DAL ORFEE O bke: - EBbr 2 T §.

[Outline (in English)]

Students will learn the methodology of research through the
writing of their doctoral dissertation.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the doctoral dissertation (70%
) and in-class contribution (30%).
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[Outline (in English)]

Students will acquire the research execution skills necessary
for writing a doctoral thesis.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the doctoral dissertation (70%
) and in-class contribution (30%).
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[Outline (in English)]

Students will learn the methodology of research through the
writing of their doctoral dissertation.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the doctoral dissertation (70%
) and in-class contribution (30%).
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[Outline (in English)]

Students will acquire the research execution skills necessary
for writing a doctoral thesis.

Students will be expected to spend more than four hours to
study your theme.

Grading will be decided based on the doctoral dissertation (70%
) and in-class contribution (30%).
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