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The purpose of this course is to help students understand machine algorithms correctly so they can appropriately apply

machine learning. Students will also learn the essential elements required to improve the algorithm on their own.
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[nitially, students will learn how various machine learning algorithms are designed mathematically. They will
subsequently intensify their understanding by actually coding algorithms using Python. At the same time, they will

imbibe efficient machine learning practices by using libraries. Practical learning, such as data preprocessing and tweaks,
will also be introduced.
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By imbibing varied concepts for the implementation of deep learning, students will be able to utilize deep learning to
accomplish discrete tasks. They will also acquire the fundamental knowledge required to follow the rapid progress of
deep learning.
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Students will learn the details of neural networks and will become aware of the techniques utilized for deep learning.
Furthermore, they will be provided concrete examples and computer experiments by Keras library to apprehend the
architectural design of accomplishing various tasks. The purpose of this course is to ensure students acquire the
knowledge needed for deep learning to achieve more involved tasks.

23 / Course Schedule

[1]:==—F %y T —27 AFH

[2): oo T a = a L BENRSY . AT IR RE
[3]:1EBILDT-D Dk 2 72 T 3

[4]):1R)E %38 F14~7Z1)— AP : TensorFlow, Keras, PyTorch
[5): it T — 4 LB IriAdr==2—F/L %> MCNN)

[6]:Keras (2L DB A= 2—T )L Ry "D FE4E

[7]: B AT =0 =T N R NeT =X T I F v T A

[8] :Keras (ZX At 2 727 —FT 7 F v DFEIELHERED Lk
[9]: %57 — 2 LB IR =2 —T V%o b

[10]) :Keras IZXAFIRHI=2—T /L Ry b FESE

[11): 77 v ar#M#E L Transformer

[12):Keras (2XBT T a3

[13]): Transformer * KEIREZEETT /L

[14]:HuggingFace Transformers (255 S 55ET /LD FE4ELF|



ERESNDRE S / Teaching Methods Used

M O ATAN (NTREE) DA 7GR LA O BTE T kA Dk )
[EPN 23 T N—T R F TAAT AL T fX—h
Sl 5278 - R FNOEE S % ORI H WHNEH -7 f— VR — 2
Ry VRN E

BERES (FE -EE%) 0FE / Study Required Outside of Class

P72 O SR | RSy ERIEAEL D S, Python, JEBERZRELY I# 1

AR BT 55 - B / Evaluation

L LD P

S EEES 1100% = [RIFREDOLR—R100%

T % Ap / Textbooks
2% CHR / Readings

EEEE

AEHHIL 5 0L EOERRBAA T 5 EHFHAILSRETH,




VERX :2025/03/21
B Hz—kK:VRI111

SetR FEA O

Ethics in Advanced Technology

i (MURAKAMI YUKO)

B H & E 550 N THBERHFAZE R}

PR R AE L 2025 BH=—F% VRI111
A EO R EEFN T

RETERE Ao (BRIALTAL) REIURE (MR HIH) | 325813 A301 Z=EOFIH
ﬂ‘

e A ) K7

AL 2 BEF YT AIR5310

EREE A AGE ERRX s

JBIEX Gk 71k H BBk

[REE/ B AR RIEBRGE 7D R Guide IZHB#L CTWAOFFH R THERL TESW,

SAEHE

T EBIE FT & JBIEX$ Gk AT LD 75 - A FEBHBIE AT rT R H — B J CRERR L TLIEE0Y,

. . — (B ILHIERRL/ No | AU T4 423 60 HL

LT system for cancellation) HIFR X SR B

i 4 1 o B BER Eji\ ESUIE ﬁ%ﬂ@ﬁ@é%ﬁ%ﬁﬁ@r (PP) @%&ﬁ%ﬁﬁ%ﬁﬁﬁi@ﬁﬁf (CP)ITH~

X AVFaT A BICRESIVCOET, GEII VX 2T A~y CHEGRTHZEM TEET,
ik

REDHEE / Course Objectives

S B E T O L - 12 - 2 AR (Ethical-Legal-Societal Issues): 384 DFE S Lef /L, A5 =B GG
Ethical-Legal—Societal Issues of advanced science and technology: historical review and background theories
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Historical overview of ELSI of advanced technologies, including past forecasts of technoogical development with
background theories of ethics and philosophy of information.
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The purpose of this course is as follows:

(1) to develop the fundamental skills required to perform data analysis
(2) to foster advanced skills in implementing machine learning methods taught in classroom sessions of the Machine
Learning course

(3) to evolve practical abilities to utilize machine learning via various methods relevant to data analysis.
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This course includes introductory, primary, and supplementary topics. Introductory awareness involves hands—on
exercises conducted to support entry level students. Primary subject matter concerns the implementation and
evaluation of the methods explained in the lectures delivered in the “Machine Learning” course. Supplementary material
refers to hands—on practices relevant to the utilization of machine learning. The first few lectures will be devoted to
introductory awareness. Subsequent lectures will alternately attend to primary and supplementary topics.
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This class (project—based learning 1) promotes a social implementation project that utilizes artificial intelligence and
data science.

Together with the project—based learning 2 in the fall semester, students will learn how to develop project concepts,
utilize related technologies, and promote intra—team communication.
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This class (project team training 1) is combined with project team training 2.

Playing a set role in the project team, students will drive a variety of processes for research/technology development
and practical application, and will also consider various issues related to practical use such as data privacy.

The following projects are tentatively listed as this year’s projects:

1) Al application and big data analysis in professional baseball

2) Al application in the field of long—term care
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This class (project—based learning 2) promotes a social implementation project that utilizes artificial intelligence and
data science.

Combined with the project—based learning 1 in the spring semester, students will learn how to develop project
concepts, utilize related technologies, and promote intra—team communication.
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Playing a set role in the project team, students will drive a variety of processes for research/technology development
and practical application, and will also consider various issues related to practical use such as data privacy.
The following projects are tentatively listed as this year’s projects:

1) Al application and big data analysis in professional baseball

2) Al application in the field of long—term care
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The purpose of this course is to lay the foundation for research and development. Students are expected to set their
research theme in consultation with their supervisor and experience the process from research planning to reporting
results. Students are expected to learn how to proceed with research activities and to experience the frontiers of
advanced research.
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Each instructor provides research guidance to the second-year master’s students. Students are expected to acquire
advanced technical knowledge and advanced information gathering skills and also to acquire comprehensive research
execution skills such as problem solving skills and presentation skills through research activities.
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The purpose of this course is to lay the foundation for research and development. Students are expected to set their
research theme in consultation with their supervisor and experience the process from research planning to reporting
results. Students are expected to learn how to proceed with research activities and to experience the frontiers of
advanced research.

ZEDHNE / Course Contents
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Each instructor provides research guidance to the second-year master’s students. Students are expected to acquire
advanced technical knowledge and advanced information gathering skills and also to acquire comprehensive research
execution skills such as problem solving skills and presentation skills through research activities.
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You can see a whole image of Al, and find the best field to research.
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A large foundations of Al are introduced as different topics for each lecture. Each lecture is independent, Fundamental
theory of Al should be reconstructed by each audience.
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The aim of this course is to learn elementary topics in statistical data modeling, including Maximum Likelihood
Estimation (MLE) and Maximum A Posterior (MAP), Bayesian inference, and related topics.
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The main themes of this course are:

1. Probability distributions and their properties

2. Probabilistic inference: MLE/MAP/Bayesian inference
3. Supervised learning of mixture models

4. Unsupervised learning of mixture models
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After completing this course, students should be able to:

—explain the concepts and terminology associated with complex network science

—understand and apply general complex network science methods for data analysis

—choose the appropriate data analysis method for particular phenomena and data

—understand the limitations of data analysis due to assumptions embedded in the method, finite resolution of the data,
sampling bias of the data, etc.
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This course provides students with the fundamentals of data science, particularly complex network science techniques.
Students will learn the concepts, techniques, and tools needed to analyze various types of real-world data.
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As digitization and DX continue to advance in the world, the technologies are constantly evolving. The goal of the
course is to provide those who do not have a science or engineering background with the necessary skills to learn the
latest information technologies on their own.

In addition, the course aims to provide students with the basic knowledge and skills necessary for IT-related jobs, as
they will be required to have IT knowledge other than Al when they are involved in IT-related jobs in the future.
BEDWNZA / Course Contents
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This course covers the scope of the academic field called Computer Science/Information Science, from computer
configuration, programming, algorithms, basic knowledge of network and information system development, cyber
security, cloud computing, etc.
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This course deals with the mathematical aspect of machine learning through the review how we describe problems

mathematically and through the instruction of mathematical techniques used in machine learning algorithms.
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For better understanding of the machine learning class, this lecture introduces basic ideas of mathematics such as
vector, matrix, derivation, probability and statistics. Outline and solutions of optimization problems, to which many

problems are boiled down, are also introduced. If you are not from department of science or engineering in an
undergraduate course, or you do not have an experience on numerical calculation using computer program, this course
is recommended.
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Introduction to Social Informatics
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After completing this course, students should be able to:

— explain the concepts and terminology associated with socio—econophysics

— understand and apply general socio—econophysics methods for data analysis

- choose the appropriate data analysis method for particular phenomena and data

— understand the limitations of data analysis stemming from assumptions embedded in the method, the finite resolution

of the data, the sampling bias of the data, and so on.
ZEDHNE / Course Contents
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This course will provide students with the foundations of data science, based especially on socio—econophysics
techniques. Students will learn the concepts, techniques, and tools needed to analyze various types of real-world data
related to socio—economic phenomena.
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The purpose of this course is to learn the theory of computer science and to understand the systems and services used

in research and business.

ZEDNE / Course Contents

SRR RO M AL, SHRMEO NN =T TN = 7 O SRR A TED D,
F- FATHER OB EADFEIZHOWT 0T VAT LEHNAZETOEFNZDONTHENT T 5,

This lecture explains the basics of computer science and deepens the understanding of both hardware and software of

computers.

In addition, the application of the learned knowledge to reality will be introduced using loT systems as an example.
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To critically overview issues in philosophy of artificial intelligence

#EDWNE / Course Contents
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The course goal is to be able to critically read academic articles on philosophy of artificial intelligence. For preparation
before class meetings dedicated to discussion, students should read assigned articles and verbalize at least one question
on the topic.
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The aim of this course is to learn various topics in natural language processing through lectures and assignments.
HEDWNE / Course Contents
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1. Basic approaches in bag—of-words modeling, including TF-IDF and document classification

2. Elementary applications of natural language processing, including document similarity estimation and sentiment
analysis

3. Elementary methods in deep—learning—based natural language processing
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Social Implementation of Al Technology
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In this class, we aim to be able to talk about the following items regarding “Al social implementation” that will bring the
research and development of artificial intelligence (Al) to fruition in society.

+ Understanding Al social principles and guidelines is a major premise of Al research and development.
- Japan that was late in Phase 1 can be recovered in Phase 2 (must be)
« A decisive difference between a normal information system and an Al system
+ The social impact of Al will begin in earnest

+ Al is an important part that is indispensable for DX
BEDNEA / Course Contents
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After lectures on Al social principles and guidelines, the environment surrounding Al social implementation (information
systems and Al, characteristics of Al projects, Al human resources, latest trends in DX and Al, distribution of data /
learned models) In order to learn actual examples of social implementation of Al technology, we will introduce examples

from various companies that are making advanced efforts by inviting guest speakers. Then, based on lectures and case
studies, group work and discussions will be held on various issues of social implementation.
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This course aims to help the students deepen the understanding of the recognition theory and the algorithm mechanism
for various types of data. By understanding the lecture contents, it is prospected to enhance the ability of adaptively
applying different modeling techniques and recognition algorithms to real-world tasks.

HEDWNZE / Course Contents
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This course introduces the recognition theory, data modelling technology and the algorithm mechanism for various
types of data. The lecture focuses on the introduction of both traditional methods (feature extraction, data modeling
and classifier) and deep learning—based technique, and talk about the real applications including image classification,
segmentation, object detection, action recognition and anomaly detection. In addition, some advanced techniques based
on the recent research and publication would also be explained.
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The aim of this course is to learn advanced topics in statistical modeling using Bayesian approaches, including MCMC,

variational inferences, and related topics.
FTEEDWNE / Course Contents
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This course explains the methods for posterior inference in Bayesian modeling.

Topics to be covered in the first half of this course include the elementary expositions of MCMC, the implementation of
MCMC in Python, and practical coding for posterior inference via MCMC.

Topics to be covered in the second half of this course include the fundamentals of variational inference, its application
in natural language processing (ex. LDA), and the variational auto—encoder.
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This course deepens the applied skills of data manipulation and analysis using Numpy and Pandas, as well as the basics

of object—oriented programming and web scraping.
B#EDWNE / Course Contents
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Advanced data processing with Numpy and Pandas

Applications of classes and object—oriented programming
Fundamentals and practice of web scraping technology
Programming creation tasks (independent tasks and presentations)

23 / Course Schedule
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This course aims to provide students with an understanding of the basic concepts and fundamentals of the Python

language and programming skills for use in research activities.

B#EDWNE / Course Contents
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Python AFH: Python O FEAH) 72 S0 T HEERE T LET,

Python D737 — ORI HEEFREZTTV2235 Python Z{H~72 7 — 2 307 F AMLEEZ F OV E T
Basic concepts: lectures on basic programming concepts (e.g. variables, data types, control structures).
Introduction to Python: introduces basic Python syntax and usage.

Using Python packages: learn data analysis and text processing using Python with exercises
B¥3H / Course Schedule
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The goals of this course are to

- be able to understand and explain the technologies and theories of Al.
— be able to understand and explain matrix/tensor factorization and its applications.
— be able to understand and explain sparse modeling.
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This course deals with case studies on matrix/tensor factorization and sparse modeling at lecture sessions. It also
enhances the development of students’ skill in matrix/tensor factorization and sparse modeling at hands on sessions.
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This practical session will correspond to the course on “Deep Learning” with the aim of making students acquire a

sense of the ways in which deep learning actually works and the specific situations in which it can be used.
B#EDWNE / Course Contents
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Using the frameworks of TensorFlow and Keras, students will apply the content taught in the course on the topic of
“Deep Learning” on specific cases.
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Understand more advanced topics of deep learning based on the basic knowledge of machine learning and deep learning.

This course also gives a broad overview of the development of deep learning techniques to solve more specific tasks.
#EDWNE / Course Contents
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Deep learning, which has made great strides in the last decade or so, has been developed based on theoretical studies.
Therefore, in this lecture, we will develop the ability to understand and improve models and methods based on the
understanding of the theoretical mechanism of deep learning, and the basic ability to actually implement the method
designed by ourselves. For that purpose, we will take up some important theoretical topics and experience numerical
experiments and implementations after understanding them. We will also cover some specific task models to understand
how such careful analysis is applied in actual development.

$¥3H / Course Schedule

[1]: )28 BT ARSI DZEENZOWT 2 HiHE /)., Residual 1k, loss landscape 72&
[2] 1= #EOWAIZ DT  flatness {KFk. lottery ticket (Ran/2E
[3]: 747 o0ick5358

(4] : 1N 58 €7 A3 T Do B

[5]: &&= 8 €7 v OfgiiE

[6]: 7147 FVicL5358

[7): 797 =2—F1 %k

[8]: 797 =a—F 1 %vh2

[9): & A e T L Ot R i RILEET V1

[10]: 7R kT 7 L O : e R EE T L 2

[11): 747 I01c k59

[12): 77 v ar#E DR

[13): =¥ 2—%v 5L Transformer

[14]): Transformer & LLMs




ERAESNDRE T / Teaching Methods Used

M AFAN (NTREE) DA T O 7GR LA O BTE T kA Dk ]
[EPN 23 O TN —T % TAAT AL T f_X—h
FEf - 52 - SR FENOEES sk OF| AN FH -7 — VR —2
EREWTRG AV TE

BERES (FE -EE%) 0FE / Study Required Outside of Class

O ITRIE -8 O HEREC | MUK BT, TR BERT. Keras/TensorFlow &2\ ME PyTorch v e —7
A FEDFERR R TR A E G TRLZL,
FRAEPFAR /5 ¥ « 25 %2 / Evaluation

S LD F

W SEIA 100% 3 EFREEDOL R —R100%
TF% Ak / Textbooks

2%E MR / Readings

Z DA / Others

HEOFNGETHLO T, FHETHVTEHONRITZHES OMLEBNTEELEYD, HAVIETOERZ St
TENRICE L LN THIENHD,

EESHE

AR, 5 FLLEOEERBRER THEBFHEICLDRETHY, £ERIID 50%LL ERXT A1y ar/pd
W RO FEIZL - TEE IS,
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ELSI of artificial intelligence

FH B2 (KIRA TAKAYUKI)
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REDHEE / Course Objectives

N TLEIREZ O HELST (ff BRAY . 15/, +HEHIRE) I SW TR A BB A TED 5, BRI2, B - S p0 2 205k
T D72 T/ AERNZE D IR T RENEVIIERIER VEEGR BB T S7RT 522 HiET,

To develop a broad understanding of the ELSI (ethical, legal, and social issues) concerning Artificial Intelligence. In
particular, the course aims not only to recognize ethical and social issues, but rather to connect them to institutional
and legal policy thinking for solutions to these issues.

B#EDWNE / Course Contents

AN TAEHEZD< D ELSL (W ERRY VAR, thEAIRE) 208 A<D, Y FIXEFREM THL-0 | IERIREE 2 <)
9 (AL OMERI FARME AL EZEEHE, ATICR D], AL LBUR., 72E, B OR LI TELIETINLD) , Ziglldhl=>T
TR ORI AR E LR,

The course will cover a wide range of ELSI (ethical, legal, and social issues) around artificial intelligence. Since the
instructor specializes in law, the course will address much legal issues (e.g., Al rights subjectivity, Al and copyrights,
Al judges, Al and politics, etc.). However, legal knowledge and background are not assumed.

238 / Course Schedule

[1]: Al & ELSI Z0< S Al 36 72 b3 1h [

[2]: A1 EREF9E () B EEEREO TR

[3]: Al EEFE (2) ALIZEDERK

[4]:A1 EREFE (3) Al OIS FH &2 O 1EN - f BRA R RE
[5]: AT LHIEEE (1) AL 2V AR5E, ALICE DAL

[6]: AL IR EyE () TAL FHHIE |1 ATRED 2

[7]: AL L1EHE (1) RAR b L—RBER O AL &1

[8): Al LiEHIE (2) Al LENHIR PEME

[9): A1 178 (1) Al Z HWATEVE R (o, 7T—F77F )
[10]: Al &4TEL (2) Al &2 < DIEER (H KBERO L)
[11): AL &5 @i ALIZBIE FDONL—VEEIEZ D)2
[12]): Al 30E Al CHEIZ(EZFET) /IEED 2

[13]): Al LER: TAI BB S 1T T RED> 2

[14): (F&0) AR RO AR : B, B, EEOER

TERHENAE¥ 51 / Teaching Methods Used
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BERFN (T -EES) DFFE / Study Required Outside of Class

fEAl, TE - EEEEAAIRE T 20T IBESEEFORMLE N LHA, BrDBE 2 E2ELD THLIL,
FRE REAfG 5 15 - B % / Evaluation

R DI

THSEIS 1100% TAART YA ~DOBENM:20% FRIL AR —R40% LA — N A 40%

7 XA / Textbooks

2EZ B / Readings

ILABEEZ (Fm) Al &L HREBP ~—o 7402 2017

PRKEAE, REEH (W) mARvRh-AlLiE HER 2018

FEER (BF) Al TEDLESES HEEIE 2020

FREERE —BRIEDY AN THEEE AR 42 ShEERE 2020

REWFFIEN Al Lt liE H3EM 2020

WA HNCHER ARG B T D720, R D kI ETRANFEIEEZ LSO DOBELEZ TUELW, RETITE
DORECTORFT O SCHER GGEL E Lo, e ZEZMHEIILRN) ZFE 15,

BIEIC Y- > TRDOIDHEES/ Abilities Required to Take the Course

FriZ2L,

AP XS / Equipment, etc., that Students Should Prepare

T TA AR IRER N FE DT D PC s

D/ Others

8 A% 1 10 G5-G6 IRFft (18 I 30 53-21 I 55 53) IZBRRKL , —#aA L A3 (AL 7 < F) THiZE T 5. Bk
Ry a— VDA L TF oy 7L TUILWD, BRD 7 —~, BAGERF S I XBIEF O LIS U CRIICH IR T2, 1
WEDT TP AMIZH 5 https://ji57010.web.fe2.com/ ERIE VA FFLHE D A= T,
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Special Lectures on Finance and Accounting DX

BiH JE—EF (MAEDA JUNICHIRO)

£ BH=—K:VR536

B H iR E 5 N LAEReRH et

PH AR AR 2025 B Ea—F% VR536
JRAIEL THmE 9203, A
TABPFHT 2T E,

B RE i (—EHA L TA) RERRE (i e F1H) In principle, the classes are
conducted face—to—face, but
online will also be used.

Rl s FH R 1

EA7 1 BHIF U AIR6300

S A AGE RER s

JBIER eI B B3 — %k

(VR B 2 AR RIEBARE SO R Guide (ZHHL TODF H R THERRL TESW),

SEERE

fth B IE FT & JBIE Xk AT LD 75, - A TR RHBIE AT rT R H — B I CRiERR L T<7EE0,

. , — (BEEPIEHRIERL/ No | AU TA 4523 60 BAL

Bk FT system for cancellation) HIFR 28 B

i Lo B B ER Eji\ Bl 'Eﬂ?%ﬂO)E&bé?{iﬁ‘%ﬁ% (PP) %Zﬁ%j%%%%ﬁ‘ﬁﬁi@ﬁﬁfr (CP) 24—

T AVFaT A FICRESIVCOES, FEMIIAI) X 2T b~y 7 CHERTHZENTEET,
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BEDHEE / Course Objectives

T, Al 2@ e 77 /ay—OE FIE R BMEES TS, &l 2RO T, beIVRIEmDT 7/ my — )3k
MENTETz, — 77 @R FTOHMFITH L T, £ OHSMEEM L2 RRBINFEL, 727 /my—

DIE TR TIZER L TR DB TR A DB ELH D, K

WERTIL, BRI REF DO NI T TR DI HEED

RIREL, Al S OREBEEZFESLEBIT, MEER CTRAT R ISA T8 T, fFRO &R - 2FH AT LNED L
N D> TWKDMNIDNWT, ZEFE N E IO THLEZONLIOII DT La HiEL T2,

In recent years, there has been a lot of attention paid to the use of technology, including Al. In the area of finance and
accounting, new technology has been used for some time. On the other hand, there are a variety of regulations for
financial institutions and accounting professionals because of its social importance. Thus, it is necessary to view these
fields from a different perspective to other industries. In this lecture, we learn the basic of finance and accounting for
the students including those who does not have backgrounds of the area. The goal is for students to be able to think for
themselves about how future financial and accounting systems will change by applying the knowledge they have learned

in other lectures.
ZEDHNE / Course Contents

BRIRCBFIO NI 7T RO NG Bl CE D IO AR kA B L7z T, FEERICE /2510 DX ot ff
DE— MR TIEEL QDT AN & B TN Z > TODONEEIiET 5, IR TIRENLOHFHBE R F 2. %
A DMIGE R CEATZHRRDIC AL, FERDO &R - RF AT AOZEAUUIC OV TE Z ZHERR L THHI TIE,

After explaining the basic knowledge in a way that even people without a financial or accounting background can
understand, we will invite guests who are actually active on the front lines of the world of financial and accounting DX
to understand what is happening in the field. In the final session, based on that knowledge, the students will apply the
knowledge they have learned in other lectures and present their thoughts on the future changes in financial and

accounting systems.

#£22H / Course Schedule

[1): &Fto %L Fintech / Basic of Finance and Fintech

[2): 7 A} / Guest

[3]: &5t EEAEE DX / Basic of Accounting and DX
[4]: 77 AF / Guest

[5]: BiE T DX / DX of Tax administration



[6]: 7 AL / Guest
[7) 7% - F&% / Work and Wrap—up

EHRENDRE 1 / Teaching Methods Used

BERES (FE -EE%) 0FE / Study Required Outside of Class

W AFAN (NTREE) DA O FeRR LIS O WUE R kA o f
[EPN =3 TIN—TF IS O FURTI gy T 4 —h
Feby - 58 - R FNOFE S g% OF NI T f— VR —D
AN g h Y EVAVAQ S /s

RSSO B BT B Ior i, MBS CRR R R %,

if necessary, instructions will be given on learning outside class time.

AR EAM 5 5 - B / Evaluation

A O P

Su REIES (100% RENOT AN a (Dlscussion in the class):30% #2E~DSMEE (Contribution to the

class):30% LR —NEIE::140%
T %Ak / Textbooks
Z2E AR / Readings

ATHNE—EB[#RE] eI R -7 77 Sl B E eSS 2022 9784322141580
ATHENIE—ER[#RE] BUSITE D DX WEZDHARORNEK SRV EFEII/ LS 2024 9784322144659
BTANE—BS SENE/UZE A EED 10 71— - 2020 9784065195079
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Introduction to Cyber Security

il BF—B] (NAKAYAMA KENICHIRO)

B B B E 5 N LHIBER e R
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Bk FT system for cancellation) IR 28 B

B pirks b L oo B B ¥R Eji\ 2 Eﬁ%ﬂ@ﬁﬁ)é%{ﬁ%ﬁﬁ@r (PP) @%&ﬁ%ﬁﬁ%ﬁﬁﬁi@ﬁﬂ (CP) 1T~
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REDHEE / Course Objectives

Al P=7 Al 7T F— ZOMO 1T BERFRIC BT, BE LD X2 )T OISR e & AT 528,

A & A= LT D, AL DX AZBWTEX 2T A RIINA, B2 T = V=T S8 54120,
VB RARIROF G AV OEFE2 IR,

Objective: To acquire the essential knowledge of security measures necessary for Al engineers, Al planners, and other
IT-related occupations. As cyberattacks intensify daily, implementing security measures in Al and digital transformation
(DX) is crucial. This course aims to equip students with the fundamental knowledge and skills needed to collaborate
effectively with security engineers.

HEDWNZE / Course Contents

P AN—X 2T DOIBEFREL T, 7TV —2 a0y N — 22T oA N — B L2 ORI, B¥=
VT 4k E U CL B RIEBIN AR, BUR - HUADMR B2 A ROVESI B AR, Bt |2, ARk AL ISR 328 8 bt
RITHONWT, —HFEE 2222 TR,

This course introduces the fundamentals of cybersecurity, including cyberattacks on applications and networks and
their countermeasures. It covers the activities necessary for a security organization, as well as guides and legal
frameworks provided by governments and organizations. Finally, the course will explain attacks on generative Al and
their countermeasures, incorporating some practical exercises.

23 / Course Schedule

[1)]:#EAV= T —var, BXa VT OREENOET DR EFEHET, L OEX=U7 0 AF(CIA Z)

[2): 77V — 2kt T AL (R T 74— =T a5 KD X 2V T4 TP AL ET)

[3]: Ry RT— 21T BB AN — I L5 5 (DDoS. IPS/IDS, 77 A7 —4—/ L WAF %) K UA—/VICBd 58
EVVEE ]

[4]: BB DX 2V 7 1 H i (SASE, EDR/XDR %)

[5]): &2V (R OIGEN(CSIRT HELE, METIERZIT. TLPT, B A TV = R55)

[6]: EX=UT (lCBET 2L, HART AL | BRI

[7): ARk ALK BN SR = AL T A2 75 R K. RLHF %)

TEHRAENAEEE 5 / Teaching Methods Used

M ATAN (NTREE) i O FEFL LN O REET Zobt it
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BERFN (FE -EEE) OFE / Study Required Outside of Class
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T% Ak / Textbooks
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Special Lectures on Computer Science
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BEEDHBEIE / Course Objectives

0T AT LDRF 2V T AR BB B LV AL 54T CHUE LTCl@IC FE s T e BARRIICHES 352
LEHRLET, £DD | KIRETITAY =R — L& BE LI R BT D vF oV FIEE L, ~yF o7
() > — & HWTERBRIZ 0T T A AERELET, ZhUckD, MesstkzmitL, ZoMaastEa I i Lg% iy
BLET, BERMIEATLIETOEMEZEGTHIEE2EU T, EEAREX 2T A AX NV EHIZOTET,

The objective is to specifically confirm whether the security measures for IoT systems are being implemented as
anticipated in the threat analysis and risk assessment. To achieve this, the course will explore hacking procedures in a
simulated smart home environment, using hacking (inspection) tools to investigate actual loT devices. By doing so,
vulnerabilities will be detected, and threats exploiting these vulnerabilities will be replicated. Through learning the
techniques up to the point of actual intrusion, students will acquire practical security skills.

HEDWNZE / Course Contents

AAZHEDOHPE T MR EX 2V T OERELPRL | FIEARZEIT I D BARR 2 28 CRBL MagseE, VA2
IZDOWTHEWNET, BRITATAR ONT—RA N ZEHALTITV, #FEEE 28I WEB 295 H L7 BB IEETTUV,
PR FE 2 fesB L2 HED F97,

B TIL, EBROAY— MR — L Z R L2 U A~ — MR — LREEIC BT o ¥ o 7 %4 CTF BN THEmL | B
RN LU DRRICHOWTHEE LES, (CTF:Capture The Flag (X, A/ 3\—tF 2T 4 DAF L &RgHa
TAMERDARUNTT, ZIMEIT FFEDOEF 2V T AREEZ R, VAT ARBEINT T Ty 7 | A2 52T
AN LET, )

In the first half of the course, students will understand the basics of information security and learn about threats,
vulnerabilities, and risks through specific examples at home and at work. The lecture will be given using slides
(PowerPoint), and each lesson item will be measured for effectiveness using the web to check the level of understanding.
In the second half of the course, students will learn about specific threats and countermeasures through hacking
exercises in a simulated smart home environment that mimics an actual smart home in a CTF format.

$%5HE / Course Schedule

[1]: ENAMCR T DX 2D T A2 2T RO BLUR O Bifi

[2]: SHENIZBITDEXR 2V T A DB, VAZ Il 2 2P AN =X 2T 42OV TFES (BENTY T —2)

[3]: ZENICBITD X2V T A DB, VAVl 2 2 A —FF 2T 42OV TS (A~ —RMR—21)
[4):CTF-1: /oo 7 FiEDFH

(AT LR B, BT ROT 2y 7 —7 2 ZAD G BEE DR R OB 2 a7 561, T, ok
= ONTH L)

[6]):CTF-2: F — LRI HE 2 £ 35

[6]:CTF-3: F— A8 & FE i35




[7):CTF-4:CTF O#RVIRY L% DOV AN—F 2T ¢
(WEB 77V, Xy b =7 F—NIZBIFEE X2 T 42OV TES)

EHRENDRE 1 / Teaching Methods Used
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T% Ak / Textbooks

2% XHR / Readings
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AKEFE] M BEEFIEZ T AT X! S TRIANE T NyF T A7 LR 2022

BIEIZ Y 12> TROONDEESI/ Abilities Required to Take the Course
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[CHEfF L TRWT RS,

Z DA / Others

AR E L, AR E Z IR T, T —2E A W I LD HEER L CTF 21 TH1% £ T,




VERX :2025/03/21
£ H=—k:VR701

HREE1A

Journal Club 1A

i (MURAKAMI YUKO)

B H 3R E 0 N THBERHFAZE R}

PR R AE L 2025 BH=—F% VR701

RERRE S T (4[] 56k ) R E (2 FIR)

i s FH) FF M

B 2 BEF YT AIR6600

fFRSEE A AGE ¥R Wi

JBAE X 6% 7 15 Z D%

(R B 4RI BREE D R Guide [ZH#L T DR H R CTHERRL TEEW,

SLAERLE

fth R e v & JEIEXS Gk AT LD S5 - i TR R BIE AT rT R H — B TR L T<IE S0,

. , — (BIEEPIEHIERL/ No | AU T A 4523 60 BAL

Bk FT system for cancellation) HIFRT 28 B

i Lo B BIREFR Eji\ el -ﬁ%‘ﬁﬂ@fﬁ%é%ﬁ%%ﬁ% (PP) %Zﬁﬁ%%%_ﬁﬁﬁiwﬁﬁfr (CP)(ZH:—
&, H)F2T A EICRESNTOET, NI T 2T~y TR HIENTEET,

ik

BEEDHBEIE / Course Objectives

A SCE HEBICH L EEE T 25T

Habituation of researcher lifestyle

#EDWNE / Course Contents

FEIRI S DB OISR T SUE B OY, ZE DRa A FEA TORW AR 2B i CX A IO B R AR KT 5. ¢
IFFRAIELTHAGETITOWET A, HARGERAT AT TROVDGEFFETORRKRL IELET. FOMAS TOREE
FERCNDLHIIT B ORKMEOWRLTHIENTEET. Z2OGEFIHTHERIC OV TE IR L TSV, £e7
—BEESTWRWHIE, ZORETORRLEFFEL, U —F 72 AF a3 LU Crh RIFARE L L TIEE0.
To present a summary of an academic paper of students’ interests. Each participant choose papers to present according
to her/his own research topic. The summary should help other students who have not read the paper to understand its
significance and outline of the method. The instruction language is Japanese, but non—native speakers of Japanese may

give presentations in English. Students to present her/his paper at a conference may use the class meeting for practice;
give a talk on the papers you cite, too. Those students who have not decide concrete research topics may join the
conversation to verbalize and formulate her/his own research questions.

B¥3H / Course Schedule

[1): HAF A SEBCRFTOICERYY — /L OMEEL/ Guidance: introduction to reference tools at Rikkyo University
[2]): 574383/ student presentation
[3): 543852/ student presentation
[4]): 543852/ student presetation
[5]): 574383/ student presetation
[6]: 54383/ student presentation
[7): 543852/ student presentation
[8): % A:385%/ student presentation
[9]: %4385/ student presentation
[10]): 57438 %/ student presentation
[11): %24 %83/ student presentation
[12]): 57438 %/ student presentation
[13]): 52438 %/ student presentation
[14): L8/ Wrap—up

TERHENAE¥ 51 / Teaching Methods Used
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M SRR L TRt dr, TDOIBEILERF S T25am ST DWW TR EHE BT ZER T 5. MOJEIEE DB T ZHi . AlRE/RDHY
LK OB HEN WA ERHZHT-5.
FRAE AR /715 - 2%/ Evaluation
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BEIZY 2> TROONDHEES)/ Abilities Required to Take the Course

SCERAIREE S . e 1 EEAEREE ). LB —a B84 / Skills to find, read, and summarize academic
articles. Presentation skills.

A S HEE T XHEE3E / Equipment, etc., that Students Should Prepare

F L TA AR I B RS/ Zoom
EEFH
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BEEDHBEIE / Course Objectives
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The purpose of this course is to help students understand the theoretical aspects of machine learning and deep

learning. This course will also prepare students to learn new concepts and algorithms from scholarly literature.
HEDWNE / Course Contents

“Pattern Recognition and Machine Learning” (M.Bishop.) 72O E 28O, #M58 OBLEGAMAIE O Eft 225, T D
. “Deep Learning” (I. Goodfellow et al.) O#FZ T, g FE ORI OV TOmEZ1T,
Using a few chapters from “Pattern Recognition and Machine Learning” (M.Bishop.) and a few chapters from “Deep
Learning” (I. Goodfellow et al.), students will learn the basics of statistical machine learning theory and will be
introduced to the theoretical aspects of deep learning.

238 / Course Schedule

[1]: Rt rOREm B 2B T D 1
[2] : Heatroksmk 238 B4 Dk 2
[3): Heatrormk 238 B4 Dk 3
[4]) : WERtAoRemR =8 B3 Dilimai 4

[5]: Rt rOBEm -2 B T~ Dl 5

(6] : it a2 B85 Dlma 6

(7] : it a2 B3 Dlma 7

(8] : Feat otk =32\ B9 s 8

(9] : Rt AR B T~ D 9

[10] : HeFtAokstk 72 (2B 3 2 8ma 10
[11]): %58 B3 2w 1

[12]): )& 5238 2 B9 Dk 2

[13): & 5238 2 B9 Dk 3

[14) 3538 2+ D 4

TEHRAENAEEE 5 / Teaching Methods Used
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This course aims to help the students deepen the understanding of the mathematical theory, various related
techniques’ mechanism of deep learning, and its applications in different visual tasks. By understanding the lecture
contents, it is prospected to enhance the ability of adaptively applying deep learning algorithms to real-world tasks.
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The student in turn lectures the contents of the selected chapters from the book “Dive into Deep Learning” (Aston
Zhang et al., After Chapter 4) including the basic theory, related techniques of deep learning and the detailed
implementation methods using python programing. In addition, it is also possible to survey a specific topic being related
to the deep learning such as attention mechanism, self-supervised learning, adversarial learning, transformed, diffusion
model and so on, and give a talk about it.
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After completing this course, students should be able to:

—explain the concepts and terminology associated with data science

—understand general data science methods

—choose the appropriate data science method given particular phenomena and data

—understand the limitations of data analysis stemming from assumptions embedded in the method, the finite resolution of
the data, the sampling bias of the data, and so on.

—develop an approach for the analysis of various types of real data

—recognize the importance of empirical analysis based on real data

—understand the need to interpret results based on domain knowledge
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This course will provide students with the foundations of data science. Students will learn the concepts, techniques, and
tools needed to analyze various types of real-world data.
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The purpose of this course is to lay the foundation for research and development. Students are expected to set their
research theme in consultation with their supervisor and experience the process from research planning to reporting
results. Students are expected to learn how to proceed with research activities and to experience the frontiers of
advanced research.
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Each instructor provides research guidance to the first-year master’s students. Students are expected to acquire
advanced technical knowledge and advanced information gathering skills and also to acquire comprehensive research
execution skills such as problem solving skills and presentation skills through research activities.
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The purpose of this course is to lay the foundation for research and development. Students are expected to set their
research theme in consultation with their supervisor and experience the process from research planning to reporting

results. Students are expected to learn how to proceed with research activities and to experience the frontiers of
advanced research.
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Each instructor provides research guidance to the first-year master’s students. Students are expected to acquire

advanced technical knowledge and advanced information gathering skills and also to acquire comprehensive research
execution skills such as problem solving skills and presentation skills through research activities.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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Acquisition of cutting—edge specialized knowledge and advanced information—gathering skills, ability to conceptualize
research, and comprehensive research execution skills including problem—solving and presentation skills. For research
themes that promote research through joint research, students will develop the ability to smoothly handle joint
research, such as communication skills between researchers. The goal is to acquire the ability to promote artificial
intelligence and data science projects in academic fields or society after completing the doctoral program.
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Students receive guidance from their supervisors through meetings and proceed with research activities on their
research themes. Depending on the progress of the research, students will give a talk at academic conferences and
submit papers to academic journals.
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This is a class that fosters advanced expertise based on a wide range of knowledge, and through a cross—disciplinary
teaching system, aims to help students acquire academic comprehensiveness that will encourage long—term and
continuous development of their research activities. This is a seminar course taught by the student’s co—supervisor.

The goal is to acquire the ability to solve problems from a multifaceted perspective through exposure to a variety of
research fields.
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The theme and method of conducting the seminar will be determined in consultation with the co—supervisor, and study
and implementation will be conducted accordingly. The exercise consists of the following contents.

(1) Theme setting and literature survey

(2) Planning and implementation of exercises

(3) Analysis and evaluation of exercise results
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This is a class that fosters advanced expertise based on a wide range of knowledge, and through a cross—disciplinary
teaching system, aims to help students acquire academic comprehensiveness that will encourage long—term and
continuous development of their research activities. This is a seminar course taught by the student’s co—supervisor.

The goal is to acquire the ability to solve problems from a multifaceted perspective through exposure to a variety of
research fields.
B#EDWNE / Course Contents
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The theme and method of conducting the seminar will be determined in consultation with the co—supervisor, and study
and implementation will be conducted accordingly. The exercise consists of the following contents.

(1) Theme setting and literature survey

(2) Planning and implementation of exercises

(3) Analysis and evaluation of exercise results
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By experiencing the characteristics, significance, and appeal of each field of artificial intelligence science, you will
understand the research methods and diversity in each field, increase your interest in artificial intelligence science
research, and grasp the overall picture of artificial intelligence science.
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Multiple faculty members from diverse fields will give lectures on cutting—edge knowledge, research issues, and research
trends in their respective research areas. Participants will discuss and exchange opinions on commonalities and
differences in research methods in light of their own areas of expertise. By being exposed to diverse perspectives and
ways of thinking, students can reconsider their field of expertise from a broader perspective and multiple angles, deepen
their understanding of specialized knowledge, and develop interdisciplinary thinking skills. By cultivating a broad
perspective and thinking ability in artificial intelligence science, students will acquire the ability to tackle the diverse
and complex research challenges they will face after completing their doctoral program.
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A class to develop research presentation skills that are essential for research activities. In preparation for presentations

at academic conferences in Japan and abroad, we will conduct presentations and question—and—answer sessions in
Japanese and English, aiming to be able to make presentations that are persuasive even to audiences whose fields of
expertise and interests do not necessarily match. Gain a wide range of knowledge in artificial intelligence science by
listening to presentations on cutting—edge results from various research areas.
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Each student will make at least one presentation on their research results, and will receive guidance from their
instructor regarding the structure and content of presentation materials and slides. Students who are not in charge of
presentations listen to the oral presentations and ask questions, and the presenter answers the questions and engages
in discussions with other students and faculty members. Students will acquire the skills to understand the key points of

research in research presentations on various themes, so that they can ask appropriate questions about presentations
in adjacent fields.
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A class to develop research presentation skills that are essential for research activities. In preparation for presentations

at academic conferences in Japan and abroad, we will conduct presentations and question—and—answer sessions in
Japanese and English, aiming to be able to make presentations that are persuasive even to audiences whose fields of
expertise and interests do not necessarily match. Gain a wide range of knowledge in artificial intelligence science by
listening to presentations on cutting—edge results from various research areas.
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Each student will make at least one presentation on their research results, and will receive guidance from their
instructor regarding the structure and content of presentation materials and slides. Students who are not in charge of
presentations listen to the oral presentations and ask questions, and the presenter answers the questions and engages
in discussions with other students and faculty members. Students will acquire the skills to understand the key points of

research in research presentations on various themes, so that they can ask appropriate questions about presentations
in adjacent fields.
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The aim of this course is to learn elementary topics in statistical data modeling, including Maximum Likelihood
Estimation (MLE) and Maximum A Posterior (MAP), Bayesian inference, and related topics.
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The main themes of this course are:

1. Probability distributions and their properties

2. Probabilistic inference: MLE/MAP/Bayesian inference
3. Supervised learning of mixture models

4. Unsupervised learning of mixture models
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After completing this course, students should be able to:

—explain the concepts and terminology associated with complex network science

—understand and apply general complex network science methods for data analysis
—choose the appropriate data analysis method for particular phenomena and data
—understand the limitations of data analysis due to assumptions embedded in the method, finite resolution of the data,
sampling bias of the data, etc.
HEDWNZE / Course Contents
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This course provides students with the fundamentals of data science, particularly complex network science techniques.
Students will learn the concepts, techniques, and tools needed to analyze various types of real-world data.
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After completing this course, students should be able to:

— explain the concepts and terminology associated with socio—econophysics

— understand and apply general socio—econophysics methods for data analysis

- choose the appropriate data analysis method for particular phenomena and data

— understand the limitations of data analysis stemming from assumptions embedded in the method, the finite resolution

of the data, the sampling bias of the data, and so on.
ZEDHNE / Course Contents
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This course will provide students with the foundations of data science, based especially on socio—econophysics
techniques. Students will learn the concepts, techniques, and tools needed to analyze various types of real-world data
related to socio—economic phenomena.
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The purpose of this course is to learn the theory of computer science and to understand the systems and services used

in research and business.

ZEDNE / Course Contents
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This lecture explains the basics of computer science and deepens the understanding of both hardware and software of

computers.

In addition, the application of the learned knowledge to reality will be introduced using loT systems as an example.
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The aim of this course is to learn various topics in natural language processing through lectures and assignments.
HEDWNE / Course Contents
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1. Basic approaches in bag—of-words modeling, including TF-IDF and document classification

2. Elementary applications of natural language processing, including document similarity estimation and sentiment
analysis

3. Elementary methods in deep—learning—based natural language processing
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The aim of this course is to learn advanced topics in statistical modeling using Bayesian approaches, including MCMC,

variational inferences, and related topics.
FTEEDWNE / Course Contents
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This course explains the methods for posterior inference in Bayesian modeling.

Topics to be covered in the first half of this course include the elementary expositions of MCMC, the implementation of
MCMC in Python, and practical coding for posterior inference via MCMC.

Topics to be covered in the second half of this course include the fundamentals of variational inference, its application
in natural language processing (ex. LDA), and the variational auto—encoder.
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The goals of this course are to

myICED

- be able to understand and explain the technologies and theories of Al.

- be able to understand and explain matrix/tensor factorization and its applications.

— be able to understand and explain sparse modeling.
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This course deals with case studies on matrix/tensor factorization and sparse modeling at lecture sessions. It also
enhances the development of students’ skill in matrix/tensor factorization and sparse modeling at hands on sessions.

23 / Course Schedule

[1]: A THseOHEAM (1) 58 (B E)
TN R EHEE S 2T L~ D)

[2): A onseo il (2) (5538 (B F)
TN fREHERS © AT B~D)5

[3]: N THnBEOHAR (3) iz (R F)
1TH o3 fil AL e~ D i

[4]: N\ TEngeOHA (4) 358 (K F)
1T 13 AT B e~ D )

[56]: A\ TEnge Ak (5) :fzs (K F)
TNV REHERE L AT B~D)E
[6]: N\ Tange A (6) : 5 3E (K F)
T IR EHERE S 2T D~ D)i
[7): A THEEDHA (7) 583 (R F)
1T RO X2V T A« T T AR —




[8]: N\ TEngeD A (8) :fHz% (F1T)
AIN—=RAET VT DI

[9]: A\ THnfEDHAR (9) : 358 (F1T)
A= AT VT D HME

[10]: A THEnaEO M (10) (5 (F17)
iy At st ]

[11]: A THEnaEOHAT (11) 5k (A1)
iy ARy ]

[12]: A THEnaeo A (12) 5% (B 17)
ANR— AT TN LIRS

[13]: A THEnaEOH AT (13) 188 (F17)
ANR— AT TN T LIRS

[14]: N\ THEnaeo A (14) 5E 2% (B 1)
IR T2 ANR—RET VT ~DJER

ERESNDEE T / Teaching Methods Used

R ATAN (NTREE) Dfdi O FeFR LIS ORI Bk O
[EPNE 3 TIN—T RS FURTI gy T 4_—h
Feby - 528 - EhR FINOZEE S % OF BN T f— VR T — 7
VTG HWRWTE

BRERES (TE -EE%) 0FE / Study Required Outside of Class

B | ST O AR AR Z H 1221 TVnAHTE,
python THRERERI/RFEIENTEDHTE,
AR AT 5 1 - F: Y / Bvaluation

YH DI

W EEE 100% LAR—RORE (FE O IEfMES -8 - BRI E H - — 23— RO/ E) 2B & B FEAM
T%:100%

7% A / Textbooks

Z2E Wk / Readings

Z D / Others

(1) (2), (3)(4). (5)(6), (8)(9), (10) (11), (12) (13)IFZNETN1H TEHIL AT AIREMEDRHYET,
EESEH

AR B, RIS T 23 —AU —7F B Th o, RUIIREOZ 8 13, AR O ZE8E 1V & e A
W AF N E AT D2 8% AREL LT 2 T Rl S HEIC DUV T | ATIRRR OS5 83E J0 ) FE 7R pK YA 2
;kj_éo




VERX :2025/03/21
B Ha—K:WR516

FREFEEELD)

Seminar on Deep Learning 1(D)

L) BE2A i SetE (ISHIKAWA SHIN-NOSUKE/ HAN XIANHUA)

B B 8% & 75 N THBERHFAZE R}

PR R AE L 2025 BH=—F% WR516
HEEE O EE TN TR

RFE R FoTANRRIATA) REPE (R HEE) | 755813 X106-X107 H=ED
F A AT

B 1 A ) KT H

AL 2 BEF YT AIR7600

ERAEE A AGE ERRX - £

JEER e T7 15 Bl B —R4ek

[REE/ B AR RIEBRGE 7D R Guide IZHB#L CTWAOFFH R THERL TESW,

SEEHE

T EBIE FT & JBIEX Gk AT LD L7 - A e BHBIE AT rT R H — B J CRERRL TIEEY,

. . — (B ILHIERRL/ No | AU T4 423 60 HL

LT system for cancellation) HIFR X SR B

i 4 1 o B BER Eji\ ESUIE ﬁ%ﬂ@ﬁ@é%ﬁﬁffﬁﬁ (PP) %%&ﬁ%%%%%ﬁﬁi@ﬁﬁf (CP)ITH~

X AVFaT A BICRESIVCOET, GEII VX 2T A~y CHEGRTHZEM TEET,
ik

BEDHEE / Course Objectives
A H NEESE TS T HEE R H THY, Wl N EZEITIRE D IHITEMEL , W s BARR S i T A
TEDLDNICHONWTDOEREFIZOTHZ A HEET S,

This practical session will correspond to the course on “Deep Learning” with the aim of making students acquire a

sense of the ways in which deep learning actually works and the specific situations in which it can be used.
B#EDWNE / Course Contents
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Using the frameworks of TensorFlow and Keras, students will apply the content taught in the course on the topic of
“Deep Learning” on specific cases.
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Understand more advanced topics of deep learning based on the basic knowledge of machine learning and deep learning.

This course also gives a broad overview of the development of deep learning techniques to solve more specific tasks.
#EDWNE / Course Contents
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Deep learning, which has made great strides in the last decade or so, has been developed based on theoretical studies.
Therefore, in this lecture, we will develop the ability to understand and improve models and methods based on the
understanding of the theoretical mechanism of deep learning, and the basic ability to actually implement the method
designed by ourselves. For that purpose, we will take up some important theoretical topics and experience numerical
experiments and implementations after understanding them. We will also cover some specific task models to understand
how such careful analysis is applied in actual development.
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After completing this course, students should be able to:

—explain the concepts and terminology associated with data science

—understand general data science methods

—choose the appropriate data science method given particular phenomena and data

—understand the limitations of data analysis stemming from assumptions embedded in the method, the finite resolution of
the data, the sampling bias of the data, and so on.

—develop an approach for the analysis of various types of real data

—recognize the importance of empirical analysis based on real data

—understand the need to interpret results based on domain knowledge
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This course will provide students with the foundations of data science. Students will learn the concepts, techniques, and
tools needed to analyze various types of real-world data.
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