ATHRERZHRE

H

i H K F

{ERKH 2023 £ 03 A 18 H







VR101

#MEa—-F /B4 VRI101./ & E
(Course Code / Course Title) (Machine Learning)
il #E M A(TAKIMASATO)
(Instructor)
FHA - . Bi{ e e .
(Semester) EHFH(Spring Semester) (Credit) 2Bi{3(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIRS110 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

HWMEET7 LIV LQEEGEBZICE OV T, @YICBBEELICATESLSICHS, SHICENIZE>T. BETZILTY
ALEHE-HRTHOOEHEEDH D,

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.

| 22D WZE (Course Contents)

SFETELGHMEB T NITIVX LN E DLIGHERHEEA TREASNTVDIDONEEBET H, T, ERICTILITIVXLE
Python TA—T AT B LT TELICEBBEERD D, TNERMBFIZTAT I —ZE DEMICHBEEERET 51
HDOFIELFE S, T—2DFINE AL T RGE  RBEMLBHBLEBNT 5.

Initially, 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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| BZEMN(FE-HES) DFE (Study Required Outside of Class)
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VR106

#MEa—-F /B4 VR106./EEZE
(Course Code / Course Title) (Deep Learning)
il #E M A(TAKIMASATO)
(Instructor)
FHA o B o .
(Semester) fh==HA(Fall Semester) (Credit) 2Bi{3(2 Credits)
BBFoNYLHT =8 BAREE
(Course Number) AIRS110 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

FREREERET A OORRAETAT T TI=IIEFIIDOTBIET,. BRBARVERBEE CRIRTELLIITHS. £
NERBFIC, REZEORABGTEREEVNTHODERMBLERTT .

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.

| 22D WA (Course Contents)

Za—FILRVrDEEACERBIED =D DT U=y I ELLFITDITE, T, BRIGARVERRT B-ODT—FTIF¥T
A% BFRRAGERPICHERERZRBLCTHICDITS, £F-CORETIL, Keras ZHRNITSEBEE 1T 3 —%#ERICT

AB—F %, ChoDEBREBEL . RFHGIRIANRBFEEEATEDLIIE S, SHITCORETHITDFMHETICL

T KYRB AR PT7 —F TOF Y HERE - RETEDIINRDHIEEHZRMBRMLGZEREL TS,

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.

| #2258 (Course Schedule)
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VR111

BBa—F/#B4% VR111/ FinFlEH it D fmE
(Course Code / Course Title) (Ethics in Advanced Technology)
il Lt #HF(MURAKAMI YUKO)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =g BAREE
(Course Number) AIRS310 (Language) (Japanese)
e
(Notes)

E=ES

D B +Z (Course Objectives)

Al ZIFLH LT DEMBFRMTOMEBMNAEEZ R 5-ODERNTEROMELERL, 7— AP NET,

This course outlines philosophical theories to approach ethical aspects of advanced science and technology such as artificial

intelligence. Case studies follow.

[ 2%

MDMAZ (Course Contents)

FEE L EIs|EhE RELLGIRNFETN—TTHRARAA, EHDTNL—TDAVN—IZHLTRERT .

This course will begin with five sessions of lectures. Discussion sessions will follow: students will read assignments in group

and prepare a presentation to others.
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VR116

BBa—F/#B4% VR116 /2 EES
(Course Code / Course Title) (Seminar on Machine Learning)
HLEH FH {#th(MASADA TOMONARI)
(Instructor) gk 1EE(KATO TSUNEHIKO)
FHA - . Bi{ e e .
(Semester) HF S H#A(Spring Semester) (Credit) 2Bi{i1(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIRS610 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COIRETIF. () BEZEORKRICBDELGERMGREZH(TET. S5I2, (2) BEMEHZEITEBEL-EREEOFE
DEE. BIV., Q) BHFEEMoI-T 42 MICEHET IRALBFEDFAAEEERT 5.

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.

| 2% DMZA (Course Contents)

CORERFAMEYY, EFEVD | ZLTRINE YIS RS, AFIRE VY (X, S EBEICE ST —2NBTBA TUVELEAER
FONVX-FURE, EFEVV L, BB TR E I THASN - FEAORELFE. BINEY Y (X BBFE O AICHET
BZTDMDFENEETHA RUDHEIFAFNEYIIZ, BYRBREITEFE YV EBINEYIIZETON S,

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.

| $2%21@ (Course Schedule)

Introductory topic 1
Introductory topic 2
Introductory topic 3
Primary topic 1
Supplementary topic 1
Primary topic 2
Supplementary topic 2
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Primary topic 3
Supplementary topic 3
10. Primary topic 4
11. Supplementary topic 4
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12. Primary topic 5
13. Supplementary topic 5
14. Primary topic 6

| BZEMN(FE-BHES) DFE (Study Required Outside of Class)
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VR201

MBEI—F/RBE4% VR201 /7O I+ F—LEE
(Course Code / Course Title) (Project-based Learning 1)
ML ZREB(UCHIYAMA YASUNOBU)
HLEHR EE EFL(IWASAKI HIROYOSHI)
(Instructor) Bl EZA(ISHIKAWA SHIN-NOSUKE)
KEE 3h#¥(OHBA HIROTSUGU)
s 34 [

(Se:e,ﬁfter) P H{th(Spring Others) (C%e%?t) 3Ei{(3 Credits)
SN AU 2 = =T
(Course Number) AIR6720 (Language) (Japanese)

&%
(Notes)

| 123 M B 4Z (Course Objectives)

ABETOPCIINF—LEENIE ATHEE- T3 A(IVRZERTAHERETOD I EHED S Project-based
Learning (PBL) X DIBETHD. MBEHOTOC /M F—LEREE2LEHLE T, ETOC /M —LD—EELTIERTY
EDDHERETOCIHMIMYBED . 7O/ OBEH IEREO A X, F—LT—U2HEBT5-HNDI3I2 25—
avh. EREICEADLLEEEERRT 5L EFEEOEDALGEERENIZEIZDT5,

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.

| 2% DMZA (Course Contents)

FEE(TODIINF—LEE) FTADTINF—LEB2LEhE T, HAHE- RERSLUERLICAT-#7 0t
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2) NESBTFIZEITEAIGHEILRATYIHE)

3) N—FvILISAI— L (AIN— R EF)

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 (Sports Tech)
2) Al application in the field of long—term care (Health Tech)

3) Virtual Classroom (Metaverse)

| 1% 2518 (Course Schedule)
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VR211

FMEa—F/ EEBA VR211 /Al F—LEE?2
(Course Code / Course Title) (Project-based Learning 2)
=
s AL ZRE(UCHIYAMA YASUNOBU)

&% EETE(IWASAKI HIROYOSHI)

(Instructor) KBE 8hHE(OHBA HIROTSUGU)
FH o T " ,
(Semester) TP HAth(Fall Others) (Grodit) 3B f1(3 Credits)
BMBFNYLYS == oA
(Course Number) AIR6720 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

ARETOCIHN—LEE )X ATHEE- T3V A IVRAEFRATIHEERETOD I S Project-based
Learning (PBL) X DIZETHS. BRHOTOCIHMNF—LET1LEHLET. £ THNF—LDO—EELTIERTO
EDDHERETOPHMIRYVED . TOP I rOBE L. MEREOAE. F—LT—VHET 5-HONDI3 24—
avh. ERIEICEL BB ERRT 5% EREEOEDALEFREMIZEIZDITS,

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.

| 2% DMZE (Course Contents)
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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 (Sports Tech)
2) Al application in the field of long—term care (Health Tech)

3) Virtual Classroom (Metaverse)

| 1% 2518 (Course Schedule)
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VR221

#MEa—F/#HB% VR221 /%5 RI#f%E3
(Course Code / Course Title) (Research for Master's Thesis 3)
AL ZRE(UCHIYAMA YASUNOBU)
#E #HF(MURAKAMI YUKO)
AP ILFE(OHNISHI TAKAAKI)
. IFA fEth(MASADA TOMONARI)
(ffjf;fr) == [E—ER(MIYAKE YOUICHIRO)
#E HEA(TAKI MASATO)
AEE Bh#E(OHBA HIROTSUGU)
hnEE 1B (KATO TSUNEHIKO)
Al EZAISHIKAWA SHIN-NOSUKE)
=k 3 f
(Se_:lffter) EFZF HAfth(Spring Others) (C%e{c-‘i?t) 3Ei{51(3 Credits)
BBFonNYY == B4
(Course Number) AIR6720 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)
ELREETRICECHAR -FAREED T DEEES, FENMEERELHBELTHR T —IEHREL. RO EL
ENoBRRBELETERBR I ILT. MIREFBOEDAZEV . AHARORIGEEARRT 5 LEBI1ELT 5,

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.

| 2% DMZA (Course Contents) |
BL2ERDFEICHLTRIEEREIARIBEEEZTOR B, HInNGEMMBOSERRRNENZERL. IR EEBZE
CT. BEEREENOTLE T —LaviE hG EREMEMBERITHhEZIZDITS,

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.

| $2 2 1@ (Course Schedule)
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VR231

#MEa—F/#HB% VR23I1 /TR IEEEE
(Course Code / Course Title) (Supervisory Seminar for Master's Thesis)
AL ZRE(UCHIYAMA YASUNOBU)
#E #HF(MURAKAMI YUKO)
AP ILFE(OHNISHI TAKAAKI)
. IFA fEth(MASADA TOMONARI)
(ffjf;fr) == [E—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)
AEE Bh#E(OHBA HIROTSUGU)
hnEE 1B (KATO TSUNEHIKO)
Al EZAISHIKAWA SHIN-NOSUKE)
il Fu=EHAMh(Fall Others) B 3H{1(3 Credits)
(Semester) ” (Credit)
BBEFUNYYT =z AAE
(Course Number) AIR6720 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)
ELREETRICECHAR -FAREED T DEEES, FENMEERELHBELTHR T —IEHREL. RO EL
ENoBRRBELETERBR T IILT. MIREFBDEDAZZEV . KARDORIEEARRT HLEEIELT S,

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.

| 2% DMZA (Course Contents) |
BL2ERDFEICHLTRIEEREIARIBEEEZTOR B, HInNGEMMBOSERRRNENZERL. IR EEBZE
CT. BEEREENOTLE T —LaviE hG EREMEMBERITHhEZIZDITS,

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.

| $2 2 1@ (Course Schedule)
AR VIOF: £
MEFEOBERE
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| BERBREN (FE-EEF) DT (Study Required Outside of Class) |
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VR401

MBEI—F/RBE4% VR401/T—HH A TR
(Course Code / Course Title) (Introduction to Data Science)
BRER AL ZE(UCHIYAMA YASUNOBU)
(Instructor)
FHA - . Bi{ e e .
(Semester) HF S H#A(Spring Semester) (Credit) 2Bi{3(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

TR AT VAR B O EREMBMAIICELZ DB REBIODAFIER, BEEINDY— VLT ORNT —20RET—4
PIEHMITE R T DRE. RGN HTERELT — VA IURABEMNERITE>TETLVDS, AREE, EMMNLEE - IR
RAEANDBELLLT. T2 EHZES LUV T A M IV RADEFETOE R LA LR - et T ERTOMEIZ DT

5,

The purpose of this course is to cultivate a perspective that gives a bird's—eye view of the entire data science field. As the
accumulated social digital data and scientific data increase exponentially, advanced data science technologies are becoming
important in various fields. In this course, students are expected to learn practical examples of data science and the
mathematical, statistical, and computational techniques behind them as a bridge to specialized learning and research.

| 2% DMZ (Course Contents)

T—RYATVAANDAPFIEVSIME DT THEEERREL T, T2 AT UABMABARE - HEBFOEDRRIZHE L
TEDEIITERSNTVSDMNRFIZZEFTRBAL. TS THLLNTOSEE - 5 S ERMIC OV TERMLEZF L
HBERPAT 5, RERIMFETHE=0 . EAMNGHE-FHOTILTVXLRK, Hof-OTIHEBEE INRBFE ITHER
FRER IR ET T 1200 ETERTEEBELTNS,

This course consists of introductory lectures on data science for beginners in data science. It introduces examples of how data
science technology is used in natural sciences, social sciences, and business, and explains the basic ideas and knowledge of
mathematical, statistical, and computational technologies used there.

| $2%21@ (Course Schedule)

TFT—AYAITURENTHEE~NDEE
T—ADERIE
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BRI EN—T T4y 7425

FER LIRS DR (FERR . OB HED
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1. HESE .-/ \a— 8%

12. BREAT 20
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| 22BN (FE-EE%) DFE (Study Required Outside of Class)

BEBEAOFE L. BBIGLCHRERT 2,

[ BR#& (M /5% - & % (Evaluation)

BEHE DN R—T0%) /122~ DS N EE(30%)

| 5% Rk (Textbooks)

1. TS &, 2020, [T =29 D=0 DHEIBETIILAMIL, VI LKA St (ISBNISBN978-4-8026-1249-4)

| 3% X#k (Readings)

1. BAREE, WEFEZ. 2018, [T—2 YA TUREAK], A—Ltt (ISBNISBN978-4-274-22290-0)
2. BAHE, LAHE—, KEXE, 2019, [RRAEDT —EAYAIUTAANEREE]. ¥4 FEHAR (ISBNISBN978-4-
8399-6525-9)
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VR406

BBa—F/#B4%
(Course Code / Course Title)

VR406.” A\ TAN5E4R R
(Introduction to Artificial Intelligence)

EEEE

(Instructor)

=% [B—ER(MIYAKE YOUICHIRO)

ZHA
(Semester)

#FHA(Spring Semester)

B
(Credit)

2B {7 (2 Credits)

BEFNYLG

(Course Number)

AIR5100

[=N-I=]

(Language)

BAGE

(Japanese)

e
(Notes)

E=ES

D B +Z (Course Objectives)

ATHEESTFE—LLT. IRT DIBFFERD D,

You can see a whole image of Al, and find the best field to research.

[ 2%

MDMAZ (Course Contents)

ATHBEDLELGEREE, BE. RESIAENBNT S, TNENDOREITT—IIEIZTHL TS, BEEFICE. Chod
FEBRELEIC BRRBYDATHBEDEREE TV ZE L,

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.

EES

£118] (Course Schedule)

©

10.
11.
12.
13.
14.

© NN =

ATHBEDERL L2 KE
ANILHBED BRI EHE

ATHREET — L
ATHBELIRER
ATHgELRIEFE
ATHReEHE?
ATHIBELEBRIRE
ATHBEETA—T AV AU
ATRIREEH K
ATHReESEE

AT XIREEMEE

AIENEEERT— T, AN —R

ATHBEEVTNEALAAEZIT4T - TOTS LD RE

ALHBEEZEDRE (F&)

| BZEMN(FE-HES) DT (Study Required Outside of Class)

KU -FBHEIZONTIE, £H. AELTIESLY,
2EERELISEET . A, RITHo=F—T—FEF—D2EZ THEELY,

[ BR#ESEAE /5% - B2 (Evaluation)

RERNTRET HERY(100%)

| T F A (Textbooks)

1. Stuart Russell Z+ Peter Norvig &+ /Il B— B8R, 2008, [T—2xoh77O—FAIHEE 55 2 hRJ. H30HAR
(99784320122154)

| 3% X#k (Readings)

1. K &.2018, [T AIT4I8EIRIR

I, FxL4t (784791771073)

| 2Dt (HP %) (Others(e.gHP))

MDTVIR—IT T4 NG — LD NTHEEDBERMEE —IL—ILR—ZANoTA—TFS5—=UFF Tl

https://www.ai—gakkai.orjp/resource/my—bookmark/my—bookmark_vol37-no6/

[ 3EE =18 (Notice)
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AHE R, 5 ELLOEBRREET SEBRLEICLHELTHD,
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VR411

HMBa—K/EEBEZ VR4 /#EHET U1
(Course Code / Course Title) (Statistical Modeling 1)
BAEE 1FA fHEt(MASADA TOMONARI)
(Instructor)
FHA o B o .
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
HEFoNIST =% A
(Course Number) AIR5400 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COMBETRH. REHEE®L MAPHE . RAXHET I IRE R ETIVTITOVTEAWLGREER

The aim of this course is to learn elementary topics in statistical data modeling, including probabilistic inferences, Bayesian

modeling, and related topics.

| 22 DMZE (Course Contents)

BETIEECUTOLSHEBHIOVTHET 5.
1. ERIETLY DR (RESHLTOME)

RAHETE. MAP #EE . NA XHETE

2.
3. BENTOHEIHYEE
4. BERFTOHEGELES

The main themes of this course are:

1. Fundamentals of probabilistic modeling (Basics of probability distributions and their properties)
2. Probabilistic inference: MLE/MAP/Bayesian inference

3. Supervised learning of mixture models
4. Unsupervised learning of mixture models

| #2258 (Course Schedule)

MR- DES
“IEST

ZIENT

ERSH
RARXETI T DERE
ZIENM(2)
EHH(2)

Ao X HERI

R i

© NN~

©

10. BEATMETLOHMBHYFE (1)
1. BESTETILOHENHYFEE (2)
12. BESHETILOHMEZLEE (1)
13. BENHGETILOHELZLEE (2)

14. RENGHEERETIL

| BEEEN(FTE-HEE%) DT (Study Required Outside of Class)

FEOREXFHNEFETHORIDERZZAIRLTELHONLSD T, ROBIDFEEFETICIEETLTHEL L,

| Bif& ST 5 5 - B % (Evaluation)

BEADOSMEEFE O LHR—(100%)

| 7% R (Textbooks)

Tl

| 3% X#k (Readings)

1. 2Bl BGE. 2017, [RA XHERBICKAEMFE AR (BHEER4—r7yT)—X) . #Ei%+t (ISBN:978-4061538320)
2.CM. E>3v7 2012, [/ 32— Bl (L) ], iEHRR (ISBN:978-4621061220)
3.CM. E>av7 . 2012, [/ 32— Bl M E (T) . EHRR (ISBN:978-4621061244)

| 2D (HP %) (Others(egHP))

-19-




23 BOSEXHMDREILTERDZATTAFOHE,
https://www.microsoft.com/en—us/research/uploads/prod/2006/01/Bishop—Pattern—Recognition—and—Machine—Learning—
2006.pdf

| sEE =18 (Notice)
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VR416

BBa—F/#B4%
(Course Code / Course Title)

VR416 /BRI —URIE
(Complex Networks)

EEEE

(Instructor)

KPE ILFE(OHNISHI TAKAAKI)
# EFFITO MARIKO)

L | i
(Se:e"sﬁter) #FHA(Spring Semester) (Ci{;t) 2Bi{3(2 Credits)

BBV = T
(Course Number) AIR5500 (Language) (Japanese)

e
(Notes)

| 123 M B 1Z (Course Objectives)

BHAVNT—IRZOABOMSEERT L EHRVNT—IREOT — AR MFEEEETTHLE BEOT—HITE
CTEADITFEERIRTEDIIINEE. AN FEDRECT —2OBGE - ST UNATRGEISERALI=T —4%
WORAEERT HLEBRET D

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 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.

| 1Z2EDMAZ (Course Contents)

BHAVNT— IR ZICEELT — 3 A IO RDERFRERRT . RALBET — 20T RV ELLIME
DMFEEFS.

This course will provide students with the foundations of data science, based especially on complex network science
techniques. Students will learn the concepts, techniques, and tools they need to analyze various types of real data.

| #2258 (Course Schedule)

1. RyRT—YDREE (BEEITH, RE, Fi9IERE, V5R5—&E @, *ybT—0FEF—7)

2. FUBLRYRT—=HERE—)ILT— LRV T— (ZEBRHERT VR, TILTY2-L=qETIL, RE—ILT—IL

K, 7uy-ZAOHVYETIL)
3. RT— )=yt T—H LR (RF 0, NFIEH, BREBHAVRED, NS FILINN—LETIL, BEIE
R, BEREREHE )

4. FYbT—ODRERT NIV X LEERENE (BRERRERSBARR, BEREHS, /N\—aL—ay, HEB, BREHK

EADTEREYE, NTHREADIESS)
5. ML PageRank (FEZRATHI, BEY, </LOTiBIE, s&EH, S Lo+—9, RRKEBERIMIL, R¥FE, A—VUT
ABEENTE)
A= T4BEQIa=FHHETILTIUX L, 25T+, BEE, a1, BREMY)
NetworkX D {FEL\A EFRTTEH
By T —ORZ2ICBELME BT (RES )
9. Python(NetworkX)DEE (FFEEE, V5 X2—1&REK, i)
10.  Python(NetworkX)DEE (BITIER DR, RykT—IDH#E)
11.  Python(NetworkX)DEE (A2 =T« 2#7)
12. E#HRYET—OBITOERE
13. BRI T—IBHORERE
14. BEOBREF-HERVNT—OEBITLI-AEZOBN

®© N

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEEOREOEFBEIECTTIANFEZEETALEZEDS.

| A& ST 5 5 - £ #E (Evaluation)

7B E DL HR—R(100%)

[ 73 Xk (Textbooks)

7L

| %Xk (Readings)

1. Mark Newman. 2018. Networks (Second Edition). Oxford Univ Pr (ISBN:0198805098)
-21 -



2. Albert-Ldszl6 Barabdsi. 2016. Network Science. Cambridge University Press (ISBN:1107076269)

3. Albert-L4szI6 Barabdsi, 2019, [ykT7—oF % O &30 - ZEDBFRMEET — AL BEEMT FHLLWFTO—F], &I
HiiR (ISBN:4320124472)

4. Ernesto Estrada and Philip A. Knight. 2015. A First Course in Network Theory. Oxford University Press (ISBN:0198726465)

5. HBHER, SEILH. 2010, [E#RYNT—0 —ERMSIEAETI, BRI FE4E (ISBN:4764903636)

6. FTEMIE. 2019, [Python TESRRYLT—I53#1], A— L%t (ISBN:9784274224256)

7. RERE, BEE5A, BEAR, FAE. 2019, [Python LEMRVT—U R —BEFRET — 20507 TO0—F— 1 ERE
2%t (ISBN:9784764906020)

http://networksciencebook.com/

| Z01th (HP %) (Others(e.gHP))

1~6 El& 14 [EIXATE, 7~13 BIXFEIIBELT S,

FEEZETE (Notice)
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VR421

#MBEa—F ®#B% VR421 /&R F iR
(Course Code / Course Title) (Introduction to Informatics)
HLEH KPE 3L5A(OHNISHI TAKAAKI)
(Instructor) 7 > F5—7 (ANDRADE DANIEL)
FHA - . Bi{ . .
(Semester) EHFH(Spring Semester) (Credit) 2Bi{3(2 Credits)
=PI EE AAE
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

BHRHNZORAEOMSEER T HE, AVE1—2DERMGHEEAZEBZ T H L, BIROL-OICFRBERTEHRMIC
ERATEDIIILDHEERRERET D,

After the completion of this course, students will be able to:

— explain terminology and concepts related to information science

— understand the fundamental principles of digital computing

— more effectively use information and communication technology (ICT) as tools for their own research

| #2ZDMZA (Course Contents)

BTIRFHBHF TRIEVFEZEER]RELEZBFREZOAMHIN OBEMLGEZRTHS. FREBFOERWEHZORE
EFSCLET, AVEL—2EFERT HODERBRMGRAF )L, T—EH A IR OEMFELRE DIREEZET 50D TFH
HMAEERT S

This comprehensive introductory course in information science is meant primarily for graduate students who have not majored
in science and engineering. Students will learn the fundamental concepts and principles of information science to help them
conduct their research in an effective manner. Students will gain practical skills in the use of computers. This course will also
prepare students for other courses such as data science and machine learning.

| #2258 (Course Schedule)

1. Evk&Enah (2R, XFI—K)

2. THRTETORIL(BFLEEREE. FEL. EHE. HIELLIBRES)

3. TOYUSL(TRYSIUTER. RN BHE B, 514735 BR)

4. TAEE(RBURANMEE, KEE. ERE. BENLDOXF—HEER)

5. IOV LGHEE. BERA—F LIBHA—4 . FFR)

6. FEOAHEHEX. BR. ATk, BIMFEE)

7. BHEOFER2(BEFEDRE. SFLEH. 22aL—23Y)

8. AVE1—ADOMEMEA T (EXRRERKE. S5 EK. REEHLERER. TR, BERK. MESR)
9. aAVE1—ADEHEA2(BFEE., 7UyT7avT LORE, vOvs ., L—F7 D%H|. SRAM, DRAM)

10. aAVE1—SDEHEAH3(HEWEE. V(S EAAT) S ARUVBEE, T+ /AIVRMLERYY)

1. HEOERG(FARIREHE. Fo—) o #l. TS LREAK. P ENP)

12 BHRUATLEDRENR ISATUMF—N BIE.EVIT 4L AL REME X 2)To  YRVEHE)

13. BIROEELSBE(FORIIL HTTP EHTTPS, TCP/IP, /R A R4 . DNS, IP, i@ - ARRIEE . T+ 2ILE L E PKI)
14. FHRE (BROFSEL. BREFSLEE. RYOBHLETE)

| BEEEN(FTE-HEE%) DT (Study Required Outside of Class)

FEOREOEFEICSLT.EE. TFANEFEEET T HLEBD D,

| Bif& ST 5 5 - B % (Evaluation)

7[EFRE DL HR—(100%)

| 7% R (Textbooks)

Tl

| 3% X#k (Readings)

1. A, 2015, [AvEa—48Y ATV R], EHIR (ISBN:4621089722)

2. luafnfe. 2017, MMEHR 55 2 M), REKFEH RS (ISBN:4130624571)

3. KNE. ERE. EEPR . 2006, MEHRFAM—KRETESNEREF - BFHRER-BHRER]. 20+
(ISBN:4339024163)

-23-



EEEEOER] - IOSKHE-SE2

| 2D (HP %) (Others(egHP))

OBEZERIERFHIET B4/ R— (https://www.mext.gojp/a_menu/shotou/zyouhou/detail /1416746 .htm) D = ZEF R |F
WEER [ (https://www.mext.gojp/a_menu/shotou/zyouhou/detail/1416756.htm), &R 11
(https://www.mext.gojp/a_menu/shotou/zyouhou/detail/mext_00742.html ) D £x & BHE AE 4+

OIPSJ MOOC  (EFRNIEFE L NBAZH (https://sites.google.com/a.ipsj.orjp/mooc/)

;EE I8 (Notice)
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VR426

#MBEa—F ®#B% VR426.” $3B 5 1R R
(Course Code / Course Title) (Introduction to Mathematical Science)
E Ly
BRER Al EZ A (ISHIKAWA SHIN-NOSUKE)
(Instructor)
FHA o Bi{ "
HA(Spri iy i
(Semester) HF S H#A(Spring Semester) (Credit) 2Bi{3(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR5400 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

BHEE CLURYECEBEEE DLOCHEMISHRET 50 . BREED7 LITXLAE DESLMENFEERLTLS
AESV . RSSO KB EIEOBRERD 5,

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.

| 22D WZE (Course Contents)

EBRMBIMEHEE ITHRIT VIV LESYFERMET 210 BHFE TRRALEVDFECEREE 7 LIV X LEHEH
SRR T BDITHELLGD ATV ATHI, MDA, R, ALV BFEME V) DEREE S, T, SLDOFRENIRE
I OREILHEITONT, ZOBMBERUEAITOVTEHRBAY 5, HEMHEDI E1—F—T AT S LIZESEREIZONTE
BEHBNT 5, BELROFEHS THVEERL, AVE1—4—([CLAMEHFEOERNGEVZEICEBIELHET D,

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.

| #2258 (Course Schedule)

1. BERPIEHEE OBREE
EREZDEE: UL
EREZEOEE: Mo BS
ERHEDES: BEOH. EX

T DEHE

By . wigs

SEHEHODE

TEE At DR

9. BIREDERE

10. FREEMRE() HEEMEOHME

1. RE{ERIREQ2) fHAELRELEEETILTVR L
12, HREIERIRE(S) A EHEIRIE. Bt EE

13, REIEMREW) STV 1RERECE

14. BEILRARE(G) HR—kROA—T Lo DB

© N O N

| iZ2ERIN (FE-EE %) DFE (Study Required Outside of Class)

PEHZ ERBZIITRAHIERICIE. FAINEBLTHEIEAEFELL, =L, RO I (2 REH. 3 REAHLL
NOWS - BANHF). BF CUTHNEHS) OBMFEXAHRELAL.

| Bif& ST 5 5 - B % (Evaluation)

3 EFEEDLHR—F(100%)

| T Xk (Textbooks)

Tl

| 3% X#k (Readings)

1. AR, 2019, [REIA—XAThMNd T4—TS5—=25 O], B# BP (ISBN:4296102508)
2. INEEA—. 2018, [HEMFE DT vt R FELGMNSE N Python, 822, 7ILTYX L], SBYYITAT4T
(ISBN:4797393963)

| 2D (HP %) (Others(egHP))

-25-
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VR431

MBEa—F/RB% VR431 /R EHE A HLR
(Course Code / Course Title) (Introduction to Social Informatics)
HSEE K8 ILBA(OHNISHI TAKAAKID)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BMBFNYLYS = T
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

HE - BEWEFORAEOBIFERT I, HE - BFEYEROT— AN EEEEET AL BREOT—AIRLTE
PR FELRBIRTEDLSIHDIE, PMFEDRELT —EOREE - YL TILNATRGEISREAL-T —22 DR
FREEFETHLEREET S,

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 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.

| 1Z2EDMAZ (Course Contents)

HE - REVEZCEEL T AV A IVADERAFEEMRRT 5. HR-BFERRICHONIHRRALBET —FE0HT S
BRICSBEER DM Z O FEERS,

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 data pertaining to socio—
economic phenomena.

| #2258 (Course Schedule)

1. ERSHEDMBRER (BEALER, BEZEEH. RESHEH. ZELCLELEERSH)
2. HEMAERMORTE MEMRELEERM. SV LET RN, J2RFARN) Y&, BRI, ERE. T4y v —D
IEHERERIRTE)
BRFEOHBEBROMEN (R7 VU BRLIEH S 1. BHEHREOMEE. ERE-/N—XE- )
REDH O T—IL A=Y T8 AXREH, 2J)LEITOT-AZ)L/TRE. AE. Hill DHEEE)
7592 (BB RT—ILI)— TSI FIRT. RYI R - HooT45 RIT)
REDAEEAETHEETT L(BEHEBILERRER. YoM RTILTILITDNSEYIR S5 LREHATE)
BRERIBHCGEAEELHEE. BOHAE., /NT—IRIML 1/f /4 X, B, BRIIOEHLIE, /\—RMEH, 18
BE1T5I)

8. EMABEOHRBETIL(SGUFLIA—Y BEREBET /L. BEERITE . SMHHORRA . EELE. RHRE

=)

9. NWARADHE (BHEBERHZRONAR, RILX—ALITNER EHRBBAZROALR)
10. JEMRF RS RIIAERMT (BRIENERZ, HHAAHTE, 7S V4B B, HEXT. VALV RTaYE)
1. #HE-BFEVIT—2EERLIZHESH

N o o s w

12. RE
13. XE
14. RFE

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEHOREOERECISLT. THRANFEERETOLEEBD D,

| A& ST 5 5 - £ #E (Evaluation)

7B E DL HR—R(100%)

[ 73 Xk (Textbooks)

7L

| %Xk (Readings)

1. 5R FH#. 8% FEF.2001, [TI/74099 R TGISEBECHEED]. BARBZFHEH (ISBN:4532149541)
27 -



. ER FH, 2004, [RFMEFZOHER], 34t (ISBN:4334032672)

FL FH.RKE #. A B— 85 BE.BERE &AX. 2008, [ZFFMEE], HI1HAR (ISBN:4320096398)

. BREEF. BRAEKRER, =#iM. 2014, [FE-FHHEOHDOEYS T—2@FTAM]. BARFEHE (ISBN:4535787158)
. AR REHEFZIHETEHEGR). 1991, [HEFZ2AM]. BRERKRXZHIRE (ISBN:9784130420655)

. WAERE. 2007, FAPI#ET T —EZ - BAR 2R, RREEE (ISBN:4489020236)

. BE—F (RE). 2000, [hARBERIIFBHTOERLEA] EERKZE (ISBN:4782810105)

N U AN

[ Z Dt (HP %) (Others(e.gHP))

WH. python ZFRWN=TOJSIT DEHEENT D,

FEEZETE (Notice)
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VR441

BBa—F/#B4% VR441 /SHEHFIHL R
(Course Code / Course Title) (Introduction to Computer Science)
HSEE HE £ HMURATA YUYA)
(Instructor)
FHA o Bi{ e )
(Semester) fh==HA(Fall Semester) (Credit) 2Bi{3(2 Credits)
BBFonNYY =g BAREE
(Course Number) AIR5500 (Language) (Japanese)
e
(Notes)

E=ES

D B +Z (Course Objectives)

HEBRZOEGREZFU . AR -EDRATHRINSGV AT LOY—ERIZDNVTOERERED D,

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.

[ 2%

MDMAZ (Course Contents)

HEMHZOEBEMETL, SHEEON—KITT7 VI T OEENSEBREEED S,
Ff-. PAFHBOREADERIZDOWVT IoT VAT LEFIZEETOEFIZDLTENT S,

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 lIoT systems as an example.

[z

£11# (Course Schedule)

1.

© N R N

9.
10.
11.
12.
13.
14.

AorA5 93y
FTERRIF AR
FTEMRFER 2
STEMREFERS
STEMREFEEE4
ARV—TFT AT RT LR
T—AR—RER
N—ROTF7EYTRIIT
N—ROTT7EYTRIIT 2
S Ea—TaY
959 RavEa—F405
IoT Y RTLDEEE

IoT VAT LDIGAEEEHEN
FEH

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

WEIZISCTRRIETRY %

| BlAE ST /5 % - B # (Evaluation)

INLAR—B 1(30%)/ 1L R— b 2(30%)/ T #& Lak— M(Final Report)(40%)
| 5% Rk (Textbooks)

HL

| 22 @k (Readings)

1. 7S52W. E7<>, 1993, [¥&LhvarEa—4RZ]. ASCI (ISBN:978-4756101587)

| 2D (HP %) (Others(egHP))

| sEE %18 (Notice)

ARBE. S FULORFRBEER T OIRBRBBICLIERTHD,
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VR446

ME3—F/EHEB% VR446/ A THIBEDE 2
(Course Code / Course Title) (Artificial Intelligence and Philosophy)

HuEa £ #HF(MURAKAMI YUKO)
(Instructor)

L | i
(Se:e"sﬁter) #FHA(Spring Semester) (Ci{;t) 2Bi{3(2 Credits)

*‘l’ETV/(IJpﬁ\ ggg EZ'KE'E—'
(Course Number) AIR5100 (Language) (Japanese)

e
(Notes)

| 123 M B 1Z (Course Objectives)

ATHBEEEFIERMICEELGERICHY . CLAEOWMIMEZASH_ELTED. COBRETIHIOERISONTEERLM
BEREFUL. SEOATIHMERRORRICOVTERT 5.

Artificial intelligence and philosophy are historically connected. The course will overview philosophy of artificial intelligence from
historical points and discuss future development of the research area.

| 22D WZE (Course Contents)

BRIDIRRIFERET ROV avnnlid REPOERZREALRFLTLLD. BREOIHRLASREZDOREITONT
FFZEEFALTHEIETHA SN

To discuss a draft of a book by the lecturer, background knowledge will be explained. Students will work on
problems in mathematical logic in class, as it is required to understand the history of artificial intelligence.

| 122 5118 (Course Schedule)

HAF VR, NITEEeE N T HIBERL T D Bl
HENHROE  FIBLLATDRES
HIBFEOHREN)

R OHE(2)

HIEEEDFE(3)

RIBEDFHE(4)

HIEEEDFE(S)

HEBEDFE(6)

BELEMY

10. MPEHEEZO—RELTOAIMENTE)
1. HEFEZO—RELTOAIMEDER(2)
12. HEFEZO—RELTOAIMEDEZ(3)
13. MPEHEEO—RELTOAIMEDER(4)
14. F&&

© N N~

©

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

RENTLEET DimmENELTHLZE.

| BlAE ST /5 % - B # (Evaluation)

&L R—k(Final Report)(30%)/ &R M Ak —k(70%)

| 5% Rk (Textbooks)

7L

| 22 @k (Readings)

1. BH—AL, 2015, [aVE21—ZIEEEFIZENIDH ). HLt (ISBN:978-4-7917-6851-6)
icHiBEDIHERT S

| ZOH (HP %) (Others(e.gHP))

JEEZETE (Notice)
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VR451

#MEa—-F /B4 VR451/AlE D R R4EEHA
(Course Code / Course Title) (Special Seminar on Artificial Intelligence Business A)
E Ly
il Il E(YOSHIKAWA ATSUSHI)
(Instructor)
FHA o Bi{ " .
il =5 H [
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

AIZESRRITENT 1OIEHRAGRENFET HL. TAENIIHLTHRLZ BT TO0—FhiHd, ChbEEFHEN—RI
AHEF S

Diverse issues emerge from the utilization of Al in business, with discrete approaches possible for the resolution of each
difficulty.Thus, examples will be used to teach students the means of appropriate selection by taking advantage of varied
constraints.

| 22D WA (Course Contents)

Bl —ER-HoHEEN AIZANTRAEFAREIN TNV, ZOH T, fiIT 5 —ERLHNIEERT HH—ERD
BB EQEIRBETH —EREER. TNETV /A —ER/UDTH0M, F=HIZT /RO —HEE5T HHEEITENLS
BHY—ERGLEBREEEGFTELONE., BEARRHIEHIZELGENS, REELLDITERT b, RIRED EFITRITFF5ME
AEREREL TS0 RIERIMNERITR LA REMEA B D,

RELBEAME CRPKRICKVFTSA VLB ENHYET . TV RBLOWIRERELT X TOETHAEET
ERS

New services and new tools are being developed using Al. Some services succeed and others fail. Experienced instructors will
discuss these successes and failures with students and will demonstrate the key to the achievement of positive results. In the
process, students will learn how to make choices. Some of these lessons may be changed because external instructors
proficient in practical work may be busy. Classes may be online due to instructor availability or infection status. On—line lessons
and recorded lessons are available for all sessions.

| #2258 (Course Schedule)

1. BERAMFUR
(BEIZE->TIX. DX DEHEIZHRYETS)

2. TEODABEBELEZSE—TILTFIT(ORIETEHY BEXRG@TYTIL)

3. ADOEMYIZKBEDRAA I LORBILA (BY  EFEEthe@/— 032 =4—3X)
4. AIREREISBEEFEES KR RET7 YT T—hI 24HEY BY - BB F@ Y (/A —I—Sz k)
5. TO/RAS—ERMOEMEREOIA=TAGEY  RILUBF@NVIDIA)

6. HHFFEHRETALIOS Y MR A—eAfELT HPREQFETL)

7. Al EffiE @R A (B AR 2 @0ptim)

8. AXHEEZOMEE Al T—9HAIUVATHCEEY REXBE@AXRIEKXRS)

9. #HBITEHAFN-AIGEY . KETR@BA/—AN)L)
10. LML RIZ AIREA—F7yTER(BY SHER@QXLY)

1. IRILF—EEISEIHTI2HLLO DX BEXUEY FHEEL@7 XEILEM)

12. ALBAZEDDS DX/SX N ~BIFTHRI DT OAIEREE~ LS RUBF@ERRILYZNIY)
13. VC B Rz AIXRA— TPy (Y BBH@T—7a7)

14, HREARNLFEXRITTHEL HIFBE@R I —7)

| IBEREN(TE-EEZE) DFEE (Study Required Outside of Class)

FBEFRETY.
FRECLo T FHREERTBANBY, TNIEHBRBE IR ELALT 5 HRTHAT 37=0)
E-. DRI B ROLA— N ERT .

Rk AE ST 75 3% - 2L 4E (Evaluation)

S EREEERE D L7R— 1 (90%)/ & #& L7R— K (Final Report)(10%)
EEREBITAOEENELDIDT, REIIABLET (REBNDFE AL, Blackboard E TEFDFFR A F I, SERREETE)

| 73 R (Textbooks)
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HEEC LB BEXHMNRTSNET .

AHBIE. S FULORBERBER T OIXRBRLBITIHEETHD,
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VR456

#MEa—-F /B4 VR456. 7 AIE O < X445 5#B
(Course Code / Course Title) (Special Seminar on Artificial Intelligence Business B)
E Ly
il HhE EANNAKAJIMA HIROTO)
(Instructor)
FHA o Bi{ "
i =5 H o .
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

BRFEAICFIE T 2 UK E LN EEMICLIEREZEET LD TR AV avEEL, BRIZEITS DX OmAETH DL
THOHR%EES, LEDBBIZBNTDXEXATWAIVS Z7NEDNEEBKIET. EPRRICEWTEIRME T /00
—AREDLSIZHEFLEAHELTVRONEZY ., TH/00—DHEERICHTI2HMREB/IEEZERLTINS,

Through lectures by external lecturers, and discussions between participants and lecturers, participants will gain insight into the
state—of—the—art of DX in Japan. The aim is to learn how cutting—edge technology creates value in business from the stories of
engineers who support DX in the corporate world, and to gain insight into the social implementation of technology.

| #2ZDMZA (Course Contents)

BADED R RRFEEEN L AIFADEU N, REORIGTERLTOSINEEMALENMRETHD. TNITKY, 25
ENSRESIADRIGET AIZERT S-HODEBRNEED,

COFGERDLE, TUOZToENMBEMELTUA T, REICBFTHEARNTRYBAEBAL TV BITTH/00
—RARELVSHHMOHEDT—I NS, EROEDRRIZHFTHERENSHEDKRELFEREFE TIRIECERY KRS,

Students will learn tips for using Al in the Japanese business environment from external lecturers who are active in the field of
business. This will help students develop the basic skills to utilize Al in their business in the future.

With this in mind, we have invited engineers and other outside lecturers to introduce their specific approaches in their
companies. In particular, the topics will range from technology development, which is a fine—grained topic, to actual business
application, which is a more granular topic.

| $2%51@ (Course Schedule)

1. HAEUR

BRFEMIZEITSH DX, T—2H AT VR Al
IO TITET A AT AD IS
IO TITET A AIRADEIE 2
IO TFTIITET AV AIRADEE 3
IO TFIITET AV AIURADEE 4
IO ZTITET =AY ATV RADE5S
IO TI T ET =AY AT AN 56

9. IVOZTULTERR—DAUR

10. TP FYITERR—D A2

1. IO FIYITERR—DARS

12. TVOZFIITERR—D AU

13. BRFEMICHTET—2 AIZEFRALEZED X1
14. BREFEMLICHITET—2AIZEFRLIZED X2

© N O N

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

EENBOBEBELLO/ILAR— BT LICEEH TRE,

| A& ST 5 5 - £ #E (Evaluation)

L7R—(100%)

[ 7% Rk (Textbooks)

FERTBELTAVSTXRRAMIBYFEE A,

| %Xk (Readings)

EENC LICBE NI -SEEHISBASNETS
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| ZD s (HP %) (Others(e.gHP))

EEROHMTABTOEMEDS AT VT, DEDOHAF D REIHBNT D,

| sEE =18 (Notice)

AREB .5 FULOEFRBREFTIEBRLBICLIBRETHY ., £RFERBD 50% U ENTRAva G ERARAR
XOBREICL->TEESh D,
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VR461

BBa—F/#B4% VR461,/ BAE BB
(Course Code / Course Title) (Special Seminar on Natural Language Processing)
BAEE 1A {HH(MASADA TOMONARI)
(Instructor)
FHA o Bi{ " .
il =5 H [
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR5200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COREBTIEREENEICET AHRALBIN VI EERLETEELTELTES,

The aim of this course is to learn various topics in natural language processing through lectures and assignments.

| 122D WZE (Course Contents)

1. bag-of-words ET JLICKDERMLT F X247 (TF-IDF, XEHEF)
2. BASENEBOEARNAIG A (XEMFELETM. RIES )
3. FEFEICLIEARSELNEOHS (BEEEDHIAH . RNN, Transformers, &)

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, including word embeddings, RNN, and transformers

| 122 5118 (Course Schedule)

1. BEOEHDFEAIMLEFMETIL
2. BASHELUEIZHEITLHAINLEN)

3. BASHEUEIZHITLHRINE(2)

4. BFEIBAA

5. PyTorch AF9(1)

6. PyTorch AF9(2)

7. PyTorch AF(3)

8. PyTorch AF9(4)

9. HEIBAHEFRALLBRIEDHT

10. FEZERKOBASHELE
11. RNN [Z&BRIEDHT

12.  Transformer [Z&DRRIEHHT
13. Transformer IZ&KDEEETIL
14 FEFEETILOER

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

FEDFEEARICOVNTIIIEL TERBLEREEHNETZATFELTHEZE

| BlAE ST /5 % - B # (Evaluation)

BEAOSMEEFE O LHR—(100%)

| 73 R (Textbooks)

7L

| 22 @k (Readings)

1. FEEEER fth. 2022, [T Text BASEBENEOER]., A — L%t (ISBN:978-4-274-22900-8)

| 2D (HP %) (Others(egHP))

| sEE %18 (Notice)
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VR466

HMBa—KR/EEA VR466,” A TANfEHt R
(Course Code / Course Title) (Social Implementation of Al Technology)
HLEH AL ZRE(UCHIYAMA YASUNOBU)
(Instructor) #)I E—(URAKAWA SHINICHI)
FHA - ) B e )
(Semester) #FHA(Spring Semester) (Credit) 2Bi{3(2 Credits)
BBFoNYLHT =8 BAREE
(Course Number) AIR6300 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

ABETE, ATHEADOHRRRAE MR TRESEIIAIHSTE ISOVT, ROEBEBISOVTELDEREENDLS
12552 E%BET,

AL RFRAOHARSAO OB, AIFARFEHKO KR THS

J1—X 1 THEN-BRIFZTz—X 2 THEITES (LELEWNTEELY)

SBEDOERATLEAIDRAT LETRENIZELS

AlDREAVIRIREIIADSERKIET D

‘Al [E DX [CRMNEBHEWNEE/NS—YTHD

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

* Alis an important part that is indispensable for DX

| # 2% DMZA (Course Contents)

Al ERAIEHARS A, Al SREZMYEJRE (BRI AT LEAL AL TOSI IO, Al AF, DX & Al DRHHE
A, T—2Z2FFETILORECLEMELE) [COVTOEZRODE., AL ENTOHESEEDEFAEESIzH. ¥ RANRE—H
—FHRNTHREMGIBE T O TV A BT EICBTEERERBN T 5, ZLT. BREPLBHBNEREA T HETEDE
RBICDWTDY IL—TI—IE XV RETI.

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.

| 123511 (Course Schedule)

HAZTUR

Al S RAIEHARSAV HREBADEE

Al SEREFMYERE FHROATLEAIOFRAME
Al SEEFMYBIRE DX &AL T—2FEA
HEREDEFBN1

HEEEOEHAEN2

HEEEDOEFHBEN3

HEEEDOEHAEN4

FIL—TEE

10. JIL—TEE2

11. JIL—T5ES3

12. w1

13. Etiwme2

14, #1F

© NSO 0N =

©

| BEBREN (FE - EETEF) DFE (Study Required Outside of Class)

TIN—T 0= TIIREBBNOEENBEILIEENHD,

| BR#EEEE A % - &% (Evaluation)

GIW—TI—9~DEH. BEADSIE(100%)
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AHBE. 5 FULDEBRREF T IEBRLBICLIIRETHY . EREBHKD 50% U LA T RNy avGERA AR
XDFREIZL->TEESNh D,
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VR471

BBa—F/#B4% VRAT1 /BB iR
(Course Code / Course Title) (Special Lecture on Recognition Technology)
BRER dbiE ERHKITAZAWA MASAKI)
(Instructor)
=5 vy
P HF S H#A(Spring Semester) N 2Bi{i1(2 Credits)
(Semester) (Credit)
BBFonNYY =8 BAREE
(Course Number) AIR6100 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

AF B CIIRRALET — 239 BRBBARIIZDNT,
ERTEIODETITHRITE EFRTAODI AT LBERISIET REREES,

This course aims to learn recognition technology for various types of data.

| 22 DMZE (Course Contents)

ABETEIEHIRVELT, ZICUTERRELTHERS,

CERT—4: BN AT =3y SRR BB T BERE S BERA
BEET—42: BERE

HRIT—45: BERA

EHIEET—4: TILTFERY

FNEFNDERIIZDNT,
RRTH-ODETIVV T HMEETELRR X ORFRXETIZEREHKIC,
FERTAVRTLERET IIGEISEIET RETALTEHOEREXATHERT S,

This course will focus on the following data and tasks:

* Image : classification / segmentation / object detection / pose estimation / action recognition / anomaly detection,
* Sound : speech recognition,

* Time—series : anomaly detection,

* Multimodal : multitask.

Each task included modeling technology and noted points when building a recognition system.
Modeling technology is explained by using major papers and latest papers.
Noted points when building a recognition system are explained based on examples, cases, and discussion.

| 122518 (Course Schedule)

1. BEAMFUABLUTRHEIZDONT

2. MH{& — classification

3. {8 — classification

4. [E{E — segmentation / object detection

5. Ef8 — pose estimation / action recognition

6. [Ef8 — segmentation / object detection / pose estimation / action recognition
7. 3 — multimodal

8. % — multimodal

9. BE — recognition

10. [E{& . B%R5 — anomaly detection
1. Ef& /B3R5 — anomaly detection
12. E{& . B%5 — anomaly detection
13. Ef& /B3R5 — anomaly detection
14, #48

| BEBREN (FE-EETE) DFEE (Study Required Outside of Class)

et WP E  REEE OERMLES EBMELTEDET ,
ERHDHMIXELZIRY LIFHOT, BIEAHAIAEFICBALTIE, EEELTRBXLHL EEHRELET,

[ B STl /5% - & % (Evaluation)

BEADOSMEELHE O LHR—100%)
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BHREATHEALTVEET,

¥IZHL,

AHBIE. S FULDORBRBER T IEBRLBITIIEETHD,
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VR476

HMBa—KR/EEA VRA476 /i teiB #2455
(Course Code / Course Title) (Special Lecture on Neuroscience)
#E T A(TAKI MASATO)
2R KEN(TOYOIZUMI TARO)
FEAR (BE(NISHIMTO SHINJD
E Ly
(I*_té%t% ) Wm#HE B —(AMEMORI KENICHI)
Structor W iF—(CHIKAZOE JUNICHI)
& IEIE(WATANABE MASATAKA)
WH $KF(MATSUI TEPPEI)
HA - B " .
il =5 H v
(Semester) fh==HA(Fall Semester) Gt 2H{(2 Credits)
BMBFNYLY = AAE
(Course Number) AIR6400 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)

ATHIRE. BMPE SRR IERCZEBRROTTRERLTEEL ., COBERTIE. ATHBEZERT 570 D #iER
FOEANGEBERODHEELIC. HRHMPEROREDERFT TELMBELET

Artificial intelligence, machine learning and neuroscience have evolved under close influence. This lecture will give you an
overview of the basics of neuroscience in order to understand artificial intelligence, as well as a broad overview of recent
developments in neuroscience itself.

| B2 DM ZE (Course Contents)

BEEORBFEOBRENCGCRREZ T T MREHNFEOP TREHERRLAYOHERIREDORROFEUENKETTE
ERITTVND, ED=HDHRAGERANFRLREELTETLEY. AHOFMEHLIEREMICERES LA TREELEHTE

TWV, YD HZREREREBEFE OB, HAEN MRI [ZED AR DD EEB LM FE (CLH8T. RRLBMNER Dkt

BROEENLER. SREODDANZALEATHE. MOBEET LVGE LVEEICOVTE—ROFRESTLZN
AMATHERETI.

Following the explosive development of deep learning in recent years, the actual similarity between artifi cial deep neural network
and biological neural circuits has received a great deal of attention among neuroscientists. Various observational means for that
purpose have been developed, and it has become possible to observe human mental activity non—invasively. The topics covered
in this lecture are as follows: Relationship between biological neural circuits and deep learning, analysis by human psycholo gical
activity and machine learning for functional MRI data, quantitative understanding of brain functions that control vision and
cognition, primate mental mechanism and artificial intelligence, brain mathematics. Front—line researchers give lectures in
omnibus format on a wide range of topics.

| $2%51@ (Course Schedule)

1. HEBRORELLFTREFA

2. HEFERORBEFTREZA

3. BREFERORBREFTTREEE|

4. BEBERI MRIIZKD AR DFEMETHOIEREMNE R RADHMREEFREZE -HHEE LOENHY
5. HLBERI MRI KD AFEOHEHTEOFERENER. RIEOMRLEEEE - HHEELOBEHY
6. HEBERI MRIICEDAFEOHEHTEDOFERENER: RIEOMRLEEEE - HHEELOBEHY
7. BIEREEEAV-EREOAREEETIL

8. RMILFEFEEHRTIVATLELTOREEE — KINEEZEK

9. BHIRILF—FRE-FAFSLELORENSHELMNITIRBEEDIERIE

10. BEFHOER SHBROEHEEHLT

1. BEOHZNIER YHIROEREBREREYIRADAF T RTA4IR
12 AIBBICKIEROFER BRHOBARUNEAIEZOEHT X

13, HELRMET IEEED T EMNEMR

14. BROBR/RET IILOEN

| BEBREN (FE-EETE) DFEE (Study Required Outside of Class)

EEEENOZBICET H1ERE, BEISELTHRETY %,

| A& ST 5 3 - B % (Evaluation)

=& L HR—K(Final Report)(10%)/L-#R— ~(90%)
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VR481

#MEa—-F /B4 VR481 /#fEtET T2
(Course Code / Course Title) (Statistical Modeling 2)
BAEE 1FA fHEt(MASADA TOMONARI)
(Instructor)
FHA - . B i g .
(Semester) #FHA(Spring Semester) (Credit) 2Bi{3(2 Credits)
HMEFoNYLY Bt HAE
(Course Number) AIR6400 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

CORBTIK, ERHRO MCMC RE T ET ULV ITONWTHREMLEEDEREAELT 5,

The aim of this course is to learn advanced statistical modeling topics, including variational inferences, MCMC, and related
topics.

| 22 DMZE (Course Contents)

COFETIH. AL XHETITIZETE2E RS M OHEERS.
AT, BRSO LDY TG ETIFETHS MCMC [ZDWVTHEEERT 5,
BETK. FROTDOMEZEBELRABELTCERILT ZENHRICDOLTERT S,

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.

| #2258 (Course Schedule)

WETETIVT1DEE
MCMC AF9(1)

MCMC AFq(2)

Python [Z&% MCMC (1)
Python I2&% MCMC(2)
MCMC MDERE(1)
MCMC DR (2)

EM 7ZILIUX L
EoHER (1)

10. ZEHH#EHR(2)

11. PLSA

12. BEMT1)YLERSE (LDA)
13. EHA—tIra—4(Q1)
14. ERF—rIa—4(2)

© NN~

©

| BEBSN (FE-EE%) NP (Study Required Outside of Class)

FZEOREXFHEFETORIDERZZIRLTEILEHONSD T, ROBIDZEFETICIEELTHLE

| Bt EF{E 5 3% - 2% (Evaluation)

BEAOSMEEFE O LHR—(100%)

| T F A (Textbooks)

Tl

| 2% 3#k (Readings)

1. FEH hE. 2022, [Python TIELOH BN XHEMFE A, &34+t (ISBN:978-4065279786)

2.CM. E>3v7 (), A & R, FEA 2EX ERN), M0 Mz G, R %8 ER), 78 7 ER).
2012/4/5. [133— /n.huﬁkt#%wwa L. hEHRR (ISBN:978-4621061220)

3.CM. ESavT (&), A & (BER), EA 2EX (ER), 8#0 Mz (BER), 0K M4 ER, &8 75 ER.
2012/2/29, F/\"@—/nmﬁkt&km—?g T, ALEHRR (ISBN:978-4621061244)

23 BOSEXHDREILTREDBMTAFRE,
https://www.microsoft.com/en—us/research/uploads/prod/2006/01/Bishop—Pattern—Recognition—and—-Machine—Learning—
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VR486

BBa—F/#B4% VR486, 2 FIEHMIFH
(Course Code / Course Title) (Special Lecture on Quantum Information)
AL ZRE(UCHIYAMA YASUNOBU)
$1241) % 2 (KHANGULYAN DMITRIY)
E Ly
(f‘?%f ) KBS EZ(OZEKI MASAYUKI)
ASEHEEer F#E BF(UTSUNOMIYA SHOKO)
$#t/87 {EEHARIBARA YOSHITAKA)
FHA i B s gL .
(Semester) Fh=2HA(Fall Semester) (Credit) 2Bi{31(2 Credits)
BEFNYLE =i ZDith
(Course Number) AIR6403 (Language) (Others)
-
(Notes)

| 227 B4Z (Course Objectives)

ABETE ATHESLIU TV AMIVADREEEZ S L TEELGREMEEZIONTNWSEFIAVEL—RITDNVTE
S EFNEOEBENSRA— L EFHEOEREZZVU . RENGEELLTEF TV JEBNML. ZLTEFETED
ETENVAT OB THRET 52 EH1TS, HHMAHEMEOBEVFEENSEBMRT L. BLURFDEEIZOVLTD
MREBHEEHIEET S,

In this class, we will learn about quantum computers, which are considered to be important technologies for thinking about the
future of artificial intelligence and data science. Starting from the basics of quantum mechanics, we will learn the basics of
guantum computing, introduce quantum annealing as an advanced topic, and experience the execution of quantum computing in
a hands—on format. The goal is to understand the difference from the classical computer from the basics and to gain knowledge
on the latest topics.

| 2% DMZA (Course Contents)

REDHF T EFAEANDAMIONTORESZ . MEZOEBIMBEIHRICE TIXT5, 6. K/A—MIRETOE
BLLD BEORF T, EFALEL—FORBIIOVTOER. NV AT UBRICLIEFIVEL—SDFER. ELTEF
T=—)oJ  BFAVEL—SDEXLICE T HREDRHREIT,

In the first half of the class, we will explain the introduction to quantum mechanics without assuming undergraduate knowledge
of physics. This part will be a lecture in English. In the latter half of the class, we will give a lecture on the basics of quantum
computers, running quantum computers in a hands—on format, quantum annealing, and key issues in the industrialization of
quantum computers.

| {2258 (Course Schedule)

1. EFAE~DAMN

EFHE~ADAM2

EFHE~ADAMSI

EFHE~ADAM4

EFHE~ADAMS

EFHE~ADAMG

EFhE~ADAM7

EFHE~DAFMS

9. EFarvEFai—42AMN

10. Amazon Braket TEFIAVE1—F(ZN TH LS

1. B&o2,EO>EFAEOHRE . EF7=—I2T
12 EF7=—VU0MAAEE

13. #HOPEEZZIRMEHEES>THES

14, RBEIELTESLRS?HELER, EFa E1—2DEELIZAIFT

© N O N

| BEBREN (FE-EETE) DT (Study Required Outside of Class)

WA AEX. BEAB ATMLERODSIOVTHIERFHRLE TREMICEELTHEE ARXOERERXSED.

| A& ST 5 i - B #E (Evaluation)

BEADSIEN00%)

| 7% Rk (Textbooks)

L
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VR491

MBa—r/EE%A VR491/ T4 Ty ¥
(Course Code / Course Title) (Special Lecture on Fintech)
il BIE JE—ER(MAEDA JUNICHIRO)
(Instructor)
(Semester) #FHA(Spring Semester) (Credit) 2Bi{3(2 Credits)
*4E+>/(U>7\ %EE Ej:gg_
(Course Number) AIR6300 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

GIEIE ERERE Fintech EDBIRZERALGE T CLEBRET Do WK ELATRHA Fintech DEAMIZIOTERAESIEHS
SELTVAAEZSCEFBLT FRDERI AT LNEDLIIZEL>TIKDD, ZEEN BT DETHLEZALNDELD
ISRBHEEBRET Do

The objective of this course is to recapture the relationship between traditional financial theory and Fintech. The students will
be able to think for themselves how the finance system will change in the future through learning how Fintech’s technology is
currently changing finance compared to the past.

| #2ZDMZA (Course Contents)

B[\ Fintech DHFDE—RTEELTND T ANEBERRELTHHI. REEICE. TORBFEEIC, LMD TIL—T
[SRMNTTARADYLaVETo- LT BBLGREREL TV TAMNEMOFECBELTIIRETFEES R,

The guest speaker who are active in the front lines of Fintech’s industry to give lectures. Students will be asked to make a brief
presentation after having discussions in several groups based on the content. Please see Course Schedule for the planned
speakers.

| #2258 (Course Schedule)

Fintech&lE Al ? IH—TA+T—F Fintech IRFTR BBl

Fintech BfRDERELRFE BAKXEHE NMERIIET

$RIT¥ LFintech FINOLAB FiE S

EEZEZAD DXL HIIEEEAN—IF— BEE—H

EE

59K —EZAMSIZLESLFL DX Amazon Web Service ¥R v— SRHEEkX
Web30 ETOYHFI—2DIRFEEKRE Coinbase XS RAKRIMFBELE ILEE
AHINYD DX BB AT (FT4F0v LY IL—T DX ERE HPFH

AV ATTFIIDRE SOMPOYRIIAT AV FIL—T)—5— WREE
10. Fintech&BFE BAXEHRIR SiBARZ FEXFAERRE HLEHF

1. BBTBRODXIELFintech EFITFREERLEZEDXE ZBRMIE FII#5A
12. M ATLNSLRT Fintech NTT T—4REMER TJ/EIT707a S22 ILEER
13. HARITHS RzFintech UR—2AREH KEHE EHRA

14. FEH~EIVR-TooTvoER BIAEIE—ER

© NN~

©

| BEBSN (FE-EE%) NP (Study Required Outside of Class)

RERRBNOFEICET HERIE. BEISSLTHRETY %,

[ BR#ESEAE /5% - B2 (Evaluation)

IBERDOT V=T T4 R A 3(30%) /B EADSME(30%)/ &L R—(Final Report)(40%)

| T F A (Textbooks)

1. BTAIE—ER. 2022, [EQAVR T4 Ty o). £ BEFEMNZES (ISBN:978-4322141580)

| 2% 3#k (Readings)

| ZD4th (HP %) (Others(egHP))

ABLITERBREHYFE AL, NBIE—EE KEHAHAITEDNBRAD 10 TL—X | (B FEHRIE>TETHE
HEEBVET DTRIFBHEA TS BEERETHLET 4. ZOOMTON(TYYFRIEHITSFETT

| SEEZETE (Notice)
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AREBRE. S FULOEBFRBEZEFE T IEBRLBICLIRETHY ., £RFEEHD 50% U LNT R NyLariGERARF
XOFREICL->TEESh D,
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VR496

HMBa—KR/EEA VR496,/ Python7 A4 S35 A
(Course Code / Course Title) (Python Programming)
il #E EH(TODO KENSE)
(Instructor)
FHA - . B o .
(Semester) #FHA(Spring Semester) @) 2H{(2 Credits)
HMEFoNYLY =i BAE
(Course Number) AIR5600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COEZTIH ATHEE-EBHEE BV THAIATLETAY SIS EEE Python DEBAREFICDIFAIEEHIELT

o

The purpose of this course is to instruct students on the description system of Python, a programming language used in

artificial intelligence and machine learning.

| 22D WZE (Course Contents)

HE(T4MIThiTonb,
DOE1EASEIEETO Python D EHE

@FEARD S E8EETH Numpy - Pandas -matplotlib

QEIRMLEI12EETDISR - F TSI ERRIR. RILAELY

@OE13EMNSE14EZETO Python FAS TS+
TH5,

%5 1 EDFEET Python DERRENETANTREY S TACDEE (L Python DEHEITHS,

FBEERT LIS ERLR—FDREERD S,

LHEEBLTRIC, Python ZFIALI-BHRETOCIVMDRHERD S,

This course is divided into the following four parts:

@ Introduction to Python
@ Numpy, Pandas, and matplotlib

(3 Object-orientation, regular expression, and Practical techniques

@ Project

The students’ skills in Python will be measured through tests administered in the first session.

The scope of the test is “Introduction to Python”.
You should submit a confirmation report as each section ends.

After this lecture, students will be required to submit an assignment report.

| 12251 (Course Schedule)

1. AIVIoTF—ar-J—Z20FADEE - Python D EHE

Python DELFE (FHE - 2B 5)
Python D EHE (57 Ik - #2YRL) - EFELR—k
Numpy
Numpy
Scipy,matplotlib
Pandas
Pandas * FEEEL 7R—k
9. Python IZBITHRILAEVY
10, AITDxHREISR
1. FITDxHREISR
12 ERKRB-FEELR—+
13. Python TRYSLTOD IR (1)
14, Python 7O S LTOCIHMNERE(2)

NSO

| IBEREN(TE-EEZE) DFE (Study Required Outside of Class)
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AEAXWIBHERC LICHEERTL. TOREZEAREZRD S,
FABERRERNICROLGVGE L, RHEBIRETIREZRD S
Z oM, RERRNOFEICET HIETRIE. BEOEHIKRITECTHZRIETT %

| P& ST/ % - B (Evaluation)

= I&LR—F(Final Report)(40%)/ 8 — & &L R— b HERT AM20%)/ 5 ZEELR—M20%) /5 =B &=L R— R (20%)

| 73 Rk (Textbooks)

L

| S 3k (Readings)

ERIIZ Python MDEFEZMIRLI=LVA L, Python AP EEMNT-AERENIOLET,
BIIREIELERAMNPython RE—FT vy [BEHWETIHR] & EEI®LTRyFX UMD Python AR (RyF1I)—X) (AR
B BITRVIMAIN—-)BRKIE (B), BEREUMR &) #X&t7L7U00 EBIBELHYET,

| Z D1t (HP %) (Others(e.gHP))

E1EIFEZEEFIZ. googlecolaboratory ZEB ALE T,
F & Google 7HhOUREEBFBLTLESELY,

| SEEZEE (Notice)

AR B, 2IBEEBOD 50% U LENT A RNV avGERAARRADIREICIS>TEEENSD,
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VR501

HMBa—KR/EEA VR501,/ Python7A4'534B
(Course Code / Course Title) (Python Programming)
il #E EH(TODO KENSE)
(Instructor)
FHA - . B o .
(Semester) #FHA(Spring Semester) @) 2H{(2 Credits)
HMEFoNYLY =i BAE
(Course Number) AIR5600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COEZTIH ATHEE-EBHEE BV THAIATLETAY SIS EEE Python DEBAREFICDIFAIEEHIELT
i

The purpose of this course is to instruct students on the description system of Python, a programming language used in
artificial intelligence and machine learning.

| 22D WZE (Course Contents)

HE(T4MIhiTohb,
DOE1EASEIEETO Python D EHE

@FEARD S E8EETH Numpy - Pandas -matplotlib
QEIRMMBSEI12RETNDISRA-FIT I ERKRE, RILIELY
@F13EMSE14EFETO Python AV T+

THd,

% 1 BIDEEE T Python DEREENET ANTRIET 5, T ACDEEEPython DERITHS.
FBEERT LIS ERLR—FDREERD S,
LHEEBMLTRIC, Python ZFIAL-BHREITOC IV MDIRHEERD B,

This course is divided into the following four parts:

@ Introduction to Python
@ Numpy, Pandas, and matplotlib

(3 Object-orientation, regular expression, and Practical techniques

@ Project

The students’ skills in Python will be measured through tests administered in the first session.
The scope of the test is “Introduction to Python”.

You should submit a confirmation report as each section ends.

After this lecture, students will be required to submit an assignment report.

| 12251 (Course Schedule)

1. AVIT—2av V==Y T AFDENE- Python D EHE
Python DELFE (FHE - 2B 5)
Python D EHE (57 Ik - #2YRL) - EFELR—k
Numpy
Numpy
Scipy,matplotlib
Pandas
Pandas * FEEEL 7R—k
9. Python IZBITHRILAEVY
10, AITDxHREISR
1. FITDxHREISR
12 ERKRB-FEELR—+
13. Python TRYSLTOD IR (1)
14, Python 7O S LTOCIHMNERE(2)

NSO

| IBEREN(TE-EEZE) DFE (Study Required Outside of Class)
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AEAXWIBHERC LICHEERTL. TOREZEAREZRD S,
FABERRERNICROLGVGE L, RHEBIRETIREZRD S
Z oM, RERRNOFEICET HIETRIE. BEOEHIKRITECTHZRIETT %

| P& ST/ % - B (Evaluation)

= I&LR—F(Final Report)(40%)/ 8 — & &L R— b HERT AM20%)/ 5 ZEELR—M20%) /5 =B &=L R— R (20%)

| 73 Rk (Textbooks)

L

| S 3k (Readings)

ERIIZ Python MDEFEZMIRLI=LVA L, Python AP EEMNT-AERENIOLET,
BIIREIELERAMNPython RE—FT vy [BEHWETIHR] & EEI®LTRyFX UMD Python AR (RyF1I)—X) (AR
B BITRVIMAIN—-)BRKIE (B), BEREUMR &) #X&t7L7U00 EBIBELHYET,

| Z D1t (HP %) (Others(e.gHP))

F1EIFEZEEFIZ. googlecolaboratory ZEBALE T,
F & Google 7HhOUREEBFBLTLESELY,

| SEEZEE (Notice)

AR B, 2IBEEBOD 50% U LENT A RNV avGERAARRADIREICIS>TEEENSD,
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VR511

BBa—F/#B4% VR511,/ AT HaeF 245 5ES
(Course Code / Course Title) (Special Seminar on Artificial Intelligence)
HLEH #.E HEXR(MURAKAMI TAKAO)
(Instructor) A BI(ARITAKE TOSHIMITSU)
=5 rr B e

(Semester) P HAHh(Spring Others) (Credit) 2BA{i1(2 Credits)

BBFoNYLHT i BAREE

(Course Number) AIR6600 (Language) (Japanese)

[Z%B7E]

8 A1 RACK)5~6BMR ANIHEEDHM(1)(2)
8 A 2B (K)5~6 BPR ANITEIEED T (3) (4)
- 8 A 3R (K)5~6 MR ANIHEEDHLT(5)(6)
(Notes) 8 A 4B (£)5~6 BR ANIENEEDHEM(7)(8)
8 A58 (X)5~6 kR ATZNBEDHAT(9) (10)
8 H7B(H)5~6BE AIIsEDHEM(11)(12)
8 A8 H(N)5~6 MR ANTENBEDHMI(13)(14)

| 1220 B4Z (Course Objectives)

ABEDOIEREL

- NIHBEDHEATEEREEML, SHBATES

- TSR - TS REFTDEREF IS ONTEMEL, SRBATES
- AN—REFYLTIZDNTIEREL, SEATES

THdo

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.

| #2% DMZ (Course Contents)

COBERTIHTIARE-TUINDRETDIERAER, BELUVRNRN—RETYTEFVET , £-EB TIL., python [Z&51T
DT IDHEORN—RET I TETIRRNDERLRELES .

This course deals with case studies on matrix/tensor factorization and sparse modeling at lecture sessions. It als o enhances
the development of students’ skill in matrix/tensor factorization and sparse modeling at hands on sessions.

| {2258 (Course Schedule)

1. AIHBEDHMM (1) & ML)
TR FREHEES R T LADH

2. ANIZge0HM(2) BE (FL)
TR FEEHES R T LADH

3. ANIXNEEDH M (3) :E&EHF L)
TR BREBIFHRA~DIEHA

4. AIHEEOHAM (4) EE (FHL)
TR BREBIFHRA~DIEHA

5. NIZNgeDH 7 (5) &= (R L)
TV REERBR AT LADIGH

6. ANIZNge0HfT(6) JBEE (ML)
TUOUNRREHB S AT LANDIGA

7. ANIEgEDHM (7) FH&E(F L)
TANDBEDOEX )T TSN\ —

8. ANINEEDH M (8) HE&E (B
RIN—RETT DEKE

9. ANIXNEEDHM(9) EE (HM)
RIN—RETVYYT DEE

10. AIENEeDHMT(10) EEEM)
FH MBI L DT

1. AIEgEOHEM(11) BEEM
TR RRIZE 2P E

12 AIEgenHE#Mfi(12) E&EEM
AN—RETIIT ERRBEE

-53-



13. AIENEeDHHMT(13) SEE (BM)
RIS—RETYITEFRBEE

14 AIHEeDHM(14) BEEM
BRI RNN—RET YT ~DEH

| BERBRN(TE-EESE) DT (Study Required Outside of Class)

HH2E . A ORERMNBLEHICDF TSI,
python CEBMITEEMNTEEI L,

| B4 ST 75 5 - £ #E (Evaluation)

LAR—FOFRE (BIEDERES- 5B -BRICLDHEH -V —Ra—FORH#LE) Hh o B ERIIZERE S 5(100%)

[ 73 Rk (Textbooks)

7L

| S 3k (Readings)

| Z0D4th (HP %) (Others(e g HP))

(1)(2). (3)(4). (8)(6), (9)(10), (11)(12), (13) (1D [FENENI1BTEHLTUTITREMRLHYFET .

| SEEZEE (Notice)

AREB .5 FULDEBRBEZERETIRBREBICLIBRETHY., £FRFXEHD 50% U LN T RAAvLarigERA AR
XDBREIZL->TEESNh D,
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VR516

BBa—F/#B4%
(Course Code / Course Title)

VR516./ REBFERE
(Seminar on Deep Learning 1)

EEEE

(Instructor)

Al Bz AISHIKAWA SHIN-NOSUKE)
R E(MITE])

ZHA
(Semester)

B

fh==HA(Fall Semester) (Credit) 2Bi{3(2 Credits)

BEFNYLG

(Course Number)

B A&

AIR6600
(Language) (Japanese)

e
(Notes)

E=ES

D B +Z (Course Objectives)

EEHMENEBEEIHETHEEH B THY. FRZZHNERIZIEEDISICENEL. WHVELEAMIGE CERATESD
MCDOVWTHOREEFIZDITBILEBIEET B,

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.

EES

MDMAZA (Course Contents)

FAENBIREERE ITRAERNBRERRICFEIA T CLICKYEREROHEEDIC, EARMEHICHLTERT 5, 517

S1) 1% TensorFlow & Keras ZRLVA,

Using the frameworks of TensorFlow and Keras, students will apply the content taught in the course on the topic of “Deep

Learni

ng” on specific cases.

[z

£11# (Course Schedule)

© N N~

©

10.
11.
12.
13.
14.

ERHMEEOERF()
ERMEENER(2)
ERMEEDNER(3)

BRI ERRYET—5 (1)
B ERRYET—5(2)

U O e S5
n»lf‘,\I:l IEE

4N A 32 3151
n»lf‘,\I:l IEE

FIIUT—LavBLRUOERBMOERGE,

BHRAHZ1—FILFYET—(1)
BHAHZ1—FILHYET—D(2)
BHAHZ1—FILHYET—(3)
BHRAHZ1—FILRYET—2(4)

DALUbZa—5ILRybD—5 (1)
DALURZa—5 LRy D= (2)

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

BEHENEEREE IONBELCEBLTH(I L, Ff-, Python TAT IV ITIBNTHLI L,

B

ST /75 - & #E (Evaluation)

HFEHEOLR—+TEMET S, (100%)

| 73 R (Textbooks)

HICEELGLD, BREICELTEREERMNT 5,

| 3%

ik (Readings)

| 2D (HP %) (Others(egHP))

(XY oic/—rEERRELFERT S,
(2)EHDOEH . LR—FDIREEEIZ Canvas LMS F7=[& blackboard Z{FEH3 5.
(3) 75535 EE TIXEARMIZ Google Colaboratory D FIFAERIIZET B,

| SEEZETE (Notice)

AREB T, £REEHD 50% U EATARAvavGERA AR ADIREICLI>TEEEINDS,
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VR521

MBEI—F/RBE4% VR521/RRBZEEE2
(Course Code / Course Title) (Seminar on Deep Learning 2)
il #E M A(TAKIMASATO)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR6600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

HEFE. RBFEOERNTNBZELLC. REFEOIYRBNGEEEZEMRT D, Tz, KYBKNGERVERRT 51
HDRBEERMOERIZOVTHLBERT 5.

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.

| 22D WZE (Course Contents)

COTEFETREBUICERLEZERZE R BRALGT LTI X L-BRHGHARICE IV THRESN TE-, ZCTIDER
TR RBFEOERNLGHHEAZER L ETETILOFEEER-QWRL., SOICES DR LI-FERERBRICERE T 51
HDOEBRGEENEES, TD-HIT, EELGERBINE VI RZVKOMRY LIF T, ThEEBEL- ETRIERR-REEE
B9 5, FCOIIGEELBTNE DLIIREORECIEASNTOEIDOMNEERET 570, LLOIDEKILGEERY -
ETLLEY LTS,

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.

| $2%21@ (Course Schedule)

1. EEBEZEIZHBITHEIDOERIIZDOLNT: RIFEES. Residual 1b. loss landscape 7 &
EEBZEEOMNEIZDULNT flatness {5, lottery ticket {RERALE
AT IVIZLBEE
FREEFETIVICH T HBIRTHIRE
FEZEET L OBRE
SA4TIVIZ&DEE
J37=2—FILFYM
J37=a—F)LFRyk2
9. REEMETIOER BEELHRET L
10. FERERETILOER FEERLBRETIL2
. SATIVIZLDEE
12. BCHEHYFEE
13. Neural Architecture Search

14. PTFUia isENER

© NN

| BZEMN(FE-BHES) DFE (Study Required Outside of Class)

HOMLHFERRFZEDERC, MR BT, BE, HEH. Keras/TensorFlow $5U\& PyTorch ZAWVza—T 429 %F
DERMLEMREEBLTHEIE,

| A& ST 5 i - B #E (Evaluation)

ZEIFEE DL R—K70%) /2L R— b (Final Report)(30%)

| T F A (Textbooks)

L

| 2% 3#k (Readings)
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[ Z Dt (HP %) (Others(e.gHP))

EERODBRVSHTHINT, RETHMYHSARBIZEEDHLEZHVTEIELEY. HHVIEEDERERRSE-AR
ICEBLEYT DI ENBHD,

| sEE =18 (Notice)

AREB .5 FULOEFRBREFTIEBRLBICLIBRETHY ., £RFERBD 50% U ENTRAva G ERARAR
XOBREICL->TEESh D,
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VR701

BBa—F/#B4%
(Course Code / Course Title)

VR701./#HzE1A
(Journal Club 1A)

AT Lt #HF(MURAKAMI YUKO)
(Instructor)
FH . T, " ,
(Semester) = H{th(Spring Others) G 2% (2 Credits)
BMBFNYLYS == T
(Course Number) AIR6600 (Language) (Japanese)
e
(Notes)

E=ES

D B +Z (Course Objectives)

SMELZEOBDIEIERMBLUIRIFITOVTERET.

Participants select and read articles to present in sessions for discussion.

EES

MDMAZA (Course Contents)

SMEDREDICEDNVRXFERA LA EIADSMEITEBNL. BiRz
WXARODLLEVGEICFI S —FU—IVERRET 1= DEFEHT

880 1 RULFHLHFLII L fEZLEN

This course will mainly focus on discussion based on papers and articles as well as online/ offline research tools.

EEES

£1i& (Course Schedule)

©

10.
11.
12.
13.
14.

© NN =

LS
L
LS
L
L
LS
L
LS
L
LS
L
LS
L

HAF VR HEH A DA, BRYTIL

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

REFE LS RERREREREITIC L

B

ST /5 5% - E 4E (Evaluation)

%2 m(100%)
BEEOREKRTHETLEEITS

| 73 R (Textbooks)

L

| 2 Z 3 #k (Readings)

| 2D (HP %) (Others(egHP))

| SEEEIE (Notice)

AEEF 2RERYOD 50% U ENT A RAYLavGERAARRADFEREICI>TEESNS,
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VR702

#MEa—-F /B4 VR702./ 45518
(Course Code / Course Title) (Journal Club 1B)
il #E M A(TAKIMASATO)
(Instructor)
FHA - . B i g .
(Semester) = H{th(Spring Others) G 2% (2 Credits)
#MEFNULY =8 BAREE
(Course Number) AIR6600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

BHEE - FRFEOERNAEICOVTERT S, TNITE > T HLNER LT ILT VX LEXBEEBEL THITDITEH
DHFEZEITI,

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.

| 22D WZE (Course Contents)

“Pattern Recognition and Machine Learning” (MBishop.) MO EZF RV, #HFEOEBNAEOEREEZE S, TO LT,
“Deep Learning” (I. Goodfellow et al) DHEZALT, FBFE DEHIVAIEIZDOVLTO®EBEEIT I,

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.

| 2% 58 (Course Schedule)

1. HEHHOHEE (CRE I 2iREE 1
WA RO T (CRE T 28658 2
WETROEH R T (CRE T 28658 3
WA RO T (CRE T 2865E 4
WET RO T (CRE T 28REE 5
WETROEH S T (CRE T 28658 6
AT RO S (CRE T B8RSR 7
WETROMEH S S (CRE T 28hEE 8
9. METRIMMETICRET SiHE 9
10. #EEtROMEMEE ZREJ SEm:E 10
1. FERP2EICET 5HE 1

12. FEZTIZET 5iHE 2

13. REZEICET 5iHE 3

14. FEZTIZET oiHE 4

R R

| BEBREN (FE - EEE) DFEE (Study Required Outside of Class)

WMAE CITWIEDE RS BN DER)  RERBROERE THENTRL DRV HERR - R FOERICOVTEEL
TERD S &, F-, MMFE D APIRIEIEAS, Python (k2T OV SIVT DFBEEH LS THRE LA BDEN D, EEICHE
LTIFERBABLE I TIIAGL THFANTRALERIIABE Python TEIRICREL TERERMICHER T 5 ETEENRE
%o

R AE T 5 5% - B2 (Evaluation)

READSIE(50%)/FRMED FFE(50%)

[ 73 2k (Textbooks)

1. CMBishop. 2006. Pattern Recognition and Machine Learning. Springer (ISBN:0387310738)
2. 1. Goodfellow et al..2016. Deep Learning. MIT Press (ISBN:0262035618)

| S Xk (Readings)

| Z D1t (HP %) (Others(e.gHP))
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| SEEFEIE (Notice)

AHBE. S FULDOEBRREF T IEBRLBICIIRETHY . £REBHD 50% U LA T A RNy a G ERA R
KXOBRXICL-TEESIND,
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VR721

MBEI—F/RBE4% VR721/T—R3YAIVREE
(Course Code / Course Title) (Seminar on Data Science)
HLEH KPE 3L5A(OHNISHI TAKAAKI)
(Instructor) XA ZEF(AMAMOTO YOSHIFUMI)
FHA - . Bi{ e e .
(Semester) HF S H#A(Spring Semester) (Credit) 2Bi{3(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR6600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

TR ATV RAORABE O EEERT S L. T—EYMIVRADFEEEF T H & BEOT —RISLTHEU B F ik
ERNTEDLIRDE A FEDRENCT —FDREE - YT INNATRBEISRALI-T — 20T ORKEERT D
CEBRRUEET —APMDFEREBR/THIEL. ET —REDVWTEINICHNT A LD EEMERHT H L. BHH
ERFEA-LTREEHERNT DILEREZERTHLERRELT D

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 necessity of interpreting results based on domain knowledge

| 22D MWZA (Course Contents)

TV ATV ADEBRMFEEMRRT 5. RRBRT — &N T IRICDBEGIME O FEEES,

This course will provide students with the foundations of data science. Students will learn the concepts, techniques, and tools
they need to analyze various types of real data.

| #2258 (Course Schedule)

1. T—E9 D=8 D Python D EHE
T—ANE BRI ER DR
T—AMHTNIE(EH b, TERID

RITHIRE

BG4

ETIILBIREERIEIR

MW E DR EEE

BRI T—2D 1

9. BRINT—E2DHH2

10. EvIT—20EYEL

1. F—EDHDFE=HD Linux ITURDFELE

12. T—E30HD=HD awk DFELVAE

13. HHEROILET—aveETa«R By ay
14. SRR TLELT—aveT«RAhyiay

© NN

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEOREOEFEITCLT. EE. BETHLEBD D,

| A& ST 5 i - B #E (Evaluation)

BEEAOSMEL7EFEEDLR—H100%)

| T ¥ Ak (Textbooks)

L

| 2% 3#k (Readings)

RENTHEERTY 5.
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1~7 \EIFEAK, 8~14 BEAFEHIIELT S,

AEEBE. 2RERYOD 50% U LN T RAYavGERNARARRDFREICI>TEESND,
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VR751

BBa—F/#EA VR751 /45 R #3511
(Course Code / Course Title) (Research for Master's Thesis 1)
AL ZRE(UCHIYAMA YASUNOBU)
K78 37 EE(OHNISHI TAKAAKI)
IEME it (MASADA TOMONARI)
. Lt #HFMURAKAMI YUKO)
(ffjf;fr) == [E—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)
AEE Bh#E(OHBA HIROTSUGU)
hnEE 1B (KATO TSUNEHIKO)
Al EZAISHIKAWA SHIN-NOSUKE)
=k 3 f
(Se_:lffter) EFZF HAfth(Spring Others) (C%e{c-‘i?t) 3Ei{51(3 Credits)
BBFonNYY == B4
(Course Number) AIR6700 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)
ELREETRICECHAR -FAREED T DEEES, FENMEERELHBELTHR T —IEHREL. RO EL
ENoBRRBELETERBR T IILT. MIREFBDEDAZZEV . KARDORIEEARRT HLEEIELT S,

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.

| 2% DMZA (Course Contents) |
BE1ERDZEICHLTRIEEREIARIBEEEZTOR B, HInNGEMMBOSERRRNENZERL. IR EEBZE
CT. BEEREENOTLE T —LaviE hG EREMEMBERITHhEZIZDITS,

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.

| $2 2 1@ (Course Schedule)
HAZTUR
MET—<DOHE1
MET—T D2
HMEFEDEE
MEFEDOKE2
MEDHEIT
MREDZKIT2

hi RS
MEDHIT3

10. MEDZEITS

1. HEDZEITS

12. #RICOVNTODER1
13. #HRITOVLWTOER2
14, #34%

© N O N~

©

| BERBRN (FE-EEF) DT (Study Required Outside of Class) |
MBI EHLT 56 REFRNOZEHLDELL D,

| A& ST 5 5 - £ #E (Evaluation) |
BEADSNE. ILEL T—ar, BEUHE B E00%)

[ 73 Xk (Textbooks) |
L

| %Xk (Readings) |
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| ZD s (HP %) (Others(e.gHP))

BIEEFLTHEL. FETRIESHEITIC L

| sEE =18 (Notice)

AREB .5 FULOEFRBREFTIEBRLBICLIBRETHY ., £RFERBD 50% U ENTRAva G ERARAR
XOBREICL->TEESh D,
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VR752

#MEa—F/#HB% VR752 %5 R #f% 2
(Course Code / Course Title) (Research for Master's Thesis 2)
AL ZRE(UCHIYAMA YASUNOBU)
K78 37 EE(OHNISHI TAKAAKI)
IEME it (MASADA TOMONARI)
. Lt #HFMURAKAMI YUKO)
(ffjf;fr) == [E—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)
AEE Bh#E(OHBA HIROTSUGU)
hnEE 1B (KATO TSUNEHIKO)
Al EZAISHIKAWA SHIN-NOSUKE)
=k 3 f
(Se:fter) Fu=EHAMh(Fall Others) ( C%e{c-‘i?t) 3B {(3 Credits)
BBEFUNYYT =z AAE
(Course Number) AIR6700 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)
ELREETRICECHAR -FAREED T DEEES, FENMEERELHBELTHR T —IEHREL. RO EL
ENoBRRBELETERBR T IILT. MIREFBDEDAZZEV . KARDORIEEARRT HLEEIELT S,

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.

| 2% DMZA (Course Contents) |
BE1ERDZEICHLTRIEEREIARIBEEEZTOR B, HInNGEMMBOSERRRNENZERL. IR EEBZE
CT. BEEREENOTLE T —LaviE hG EREMEMBERITHhEZIZDITS,

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.

| $2 2 1@ (Course Schedule)
AR VIOF: £
MEFEOBERE
MEFEOERE2
MEDHEIT
WMEDEIT2
WMEDEIT3
MREDKITA

hi RS
MZEDHEITS

10. WEDZEIT6

1. HEDZEIT7

12 mEHER1

13. mEFER2

14. mEHRRKR3I

© N O N~

©

| BERBREN (FE-EEF) DT (Study Required Outside of Class) |
MREIFBZHET 5= BXERENOEENDLELLD,

| A& ST 5 5 - £ #E (Evaluation) |
BEADSNE. ILEL T—ar, BEUHE B E00%)

[ 73 Xk (Textbooks) |
L

| %Xk (Readings) |

=65 -



| ZD s (HP %) (Others(e.gHP))

BIEEFLTHEL. FETRIESHEITIC L

| sEE =18 (Notice)

AREB .5 FULOEFRBREFTIEBRLBICLIBRETHY ., £RFERBD 50% U ENTRAva G ERARAR
XOBREICL->TEESh D,

- 66 -



WR101

#MBEa—F ®#B% WR101.” A TANEERI 245 R B R
(Course Code / Course Title) (AIS Special Research 1)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

FHA o . Bi{ " .
% i
(T #F#A(Spring Semester) (Credit) SE{I(3 Credits)
g < N =5 =5
BMBFN)H AIR7110 S Ao BAREE
(Course Number) (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

FIRBEEPIEE OB ELIERINENOES. RROBE N, TLTHERRENOCTLE T —LaVv i R E R
RRETHEFIOTS, HAMREZBL THREHE T DMET —YDHRIE. FREBTOAZI2 =5 —2aVAF LR EHR
EHAREMEICIHYTELRNERET 5, ELERETRIZEMNIHHOIVIHETAIMNE - T4 (1T ROTODT
DLEHET DO DRENESFITDITHEEBTRET B,

| 2% DMZA (Course Contents)

FHREZHEDOWRT —VITROAYTHD,

(1 A ZRfE)
BIRLF—FEYEBZICEFTOERLHRAT — ML TR ESLUHMEE - RBFEEEC AT 5T — 2R
REART—ET D, T ICAATHERREL T ATHET —2OHETORER. VTV EF - AR—IYREHEICH

(FH3RTEMBHAETHART —<ET S,

(2 KF iL§R)

HET. S M- BEDER EHRRE BN —IREOFEERAVT H2-BEICEIT S5 HMEN DR
EREYTT—4ERARZDORRNOMET 5, ERH IS - NBEITEHRE DKRSIT—42. HEHER-ERESE5E0RVb
D—OT =3 [EH-TEELE OHBLEET—2, —a—X - Twitter- VT T YA MNEEDTF AT —2, T OADEEHE D
NAFEVT T8, T—ABBRYE - MHER(ITITLR AVITFITAVR)EEDT—IEDI T B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 4% R GEHEEOFEEF>THNT 5. BIC B GLEZTEESIET. T—
AEBITED SHMEETEIEFEALLVOSBENICHEL. COMBREREZT —2CHCEENO7 FUFr—avic&ar
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHW
éo

(4 #LE #H¥F)

BFROEZ-MIE, EYDTATHEOEZ - REEEELCHRT —VET 2, AAOBELICSIELTHREREL, HFEEE-
WEOEE-EREUFONEH. FFRELTRALLLIREBEZDOEAXBMEFEL- LT CAKRER, BERMHTRHD
BRI —RRAT 1%4T,

(5 == B—EHR)

TOANT — LADERBRRISEL T 5025 — LFX v S0 54—D ATHEEEBEENEEDAEEILL TS, ¥—LFxy
SOA—DEHBETIVELT.ICABET —FTIFVIERIENDT —FTIFvNERDT—LAAMUIZETDF w5945 —
DAIHEISERSIN. Y TH T a3y 7—F%T0F v HFLLEBREZILTVR L, 2BV AT LREEZRNEALENOEE
LTV, T7AFILIT7UAT—XV TOERPIEDIELENS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 ¥ HAN)
HRHHARET LTV LRAZEOVT MO OHARREELERT 5. ERPETIE. RBZ2—3 )Ly DRIEEREORE
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BEN. ETILOEFETERET IO OHBHULRAE -AREITI. 7ILTVXLBERIZBELTIL. CNNZEDHRET LTS, &
BNVIHEARMETIFRODT—FTIVF YT HAUEEETRRT b HDLEEE BB H (adversarial example) 259 B
HT7ILT)X L XAl D= OERAM R REFZE FEOMRARLE LT,

| $2%51@ (Course Schedule)

1. AAEUR
MRIEE
MRiEE2
MEiEES3
MRiEE4
MEiEES
MRIEE6
MEiEE7
9. HZIEES
10. WEIEEO
1. #HEIEZE10
12. HEIEE11
13. #MEIEZE12
14, AIENEeRIEERIAE 1 ORIE

© NS R N

| BEBREN (FE-EEEF) DFE (Study Required Outside of Class)

TRRHEREEERT D&

| A& ST 75 % - £ #E (Evaluation)

M EENEZ D RE(100%)

[ 73 Xk (Textbooks)

7L

| S 3k (Readings)

| ZD4t (HP %) (Others(e.gHP))

| SEEEE (Notice)
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WR102

#MBEa—F ®#B% WR102.” A THNBERI 245 RIF TR 2
(Course Code / Course Title) (AIS Special Research 2)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

igﬁ il =5 H %ﬁ ae2 L .
(Semester) F=HA(Fall Semester) (Credit) 3Bi{iI(3 Credits)
BBV == AAE
(Course Number) AIR7T10 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

TATHRERIZRRI R Do DB THIEEHEAARIEELZITIRE THY. RinILFMAMB O ELIFRREND
ES. BROBEN. TLTHERRENOTLELT—La NG ERENEMRRITHERITOTE, XEAMEEZELT
MREHET SRR T —VDEE L. BIRERTOAS 2=y — a3V AL VG ERBHRZMBICE L TESRENETEEY
%, BERBETRICEMABEHIVIHETALIME - T2 AIVADT APV MNEHET DO DRENEZIZDITS
SEERRET B

| 2% DMZ (Course Contents)

FHREZHEOWMET —VIFIRDBYTHD,

(1 A ZRfd)
BIRLNF—FEYEBLZICEFTOERLHAT — ML TR ESLUHMEE - RBFEEEL AT 5T — BRI
REFART—ET D, T ICAATHERREL T ATHET —2OHETORER. UT— LR EF- AR—IYRHEICH

(FH3RTEMBHAEAERT —<ET D

(2 Kf iL§R)

e, S M- BEDEZ EHRRE BN —VREZOFEERAVT H2-BEICEIT S5 HENOEHE
EREYI T—4ERAMZDORENOHET 5, TRMIE - NHTHLRE DRRIT—4. TiEEHEE-BRESLE DRI
T—9T—3 [EH-TEELLE OHIBEMT—4, Za—XTvitter Dz T H A MEEDTF AT —2, IVADBFELEE D
NAFEVT T8, T—ABBRYE - MHER(ITIUTLNR AVITFITAVR)EEDT—IEDINT B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 2% BRALEHEEOFEEF>THNT . BIC B ELEZFEESIET. T—
AEBITED SHEETEIEFEALLVSBEMNICHEL. COMBERET —2IELEANDO T TVr— a2 &iL
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHWL
éo

(4 #®E #HF)

BFHOLZE-RE, LUDITATHEOTZ - MEBZIELGHET —<ET S BROBDLITHLTHAREREL., BFETE-
WEOEE-EREFONEH. FFRELTRALLLIRBEZOEAXBMEFEL- LT CAKRESR, BERMHTRHD
BHEDST—RRAT 1547

(5 == B—ER)

TN — AOBHLTREICEIGT 510127 —LXv373— D ANTHMEEBRALGEDANEELRLTVS, ¥—LFxy
SOA—DEHBETIVELT. ICARE T —FTIOFVIEFIENDT —FTIOF YR ERDT— LAAMILIZEITDE Y50 5—
DAIHEISERSN. Y TH LT a3y 7—F%T0F v HFLLEBREZILTUVR L, 2BV AT LREEZRNEALENOEE
LTWB, T7AFILIT7UAT—XV TOERPIZEDIELENDS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 #E HAN)

ERMARET LIV LRAEOWT MO DOAERREEEIRT 5, BRAE T, FE=1—F LRy bDOREEEEORE
BEN. ETILOEHEZERT 5O OHEBEMNERAE - AEETI. TILTUXLRAKICEWTIL, CNNZEDEEEEZLITA. &
BDNEFHEORMETIFRE0DT7—XTIOF T HAUGEEZRERT B, HAULILET RIS (adversarial example) 233 5[5
E7IILT)X L XAl D= DERATMEEL REBEE F EOMERKLEETS.
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ALABER 2SRRI EREZ RESTE
HZRIEE

HMZiEE2

s E3

HMZRiEE4

HRIEES

HZiEEe

e E7

Bz isEs

Bz isEe

BZIEE10

HZEiEE 11

HZiEE12
AIHBER 2RI R 20 143E

Nk

[N
bl S

TR RFREERERT S &

MR EENEZ D RE(100%)

ZL
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WR103

#MBEa—F ®#B% WR103.” A THNBERI 245 RIBA R 3
(Course Code / Course Title) (AIS Special Research 3)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

pevs Ty
(Se:ffter) = H(Spring Semester) (Ci%t) SHE{iI(3 Credits)
BEFNYLY AIR7110 == A4
(Course Number) (Language) (Japanese)
&%
(Notes)

| 2% 0 B4Z (Course Objectives)

TATHRERZRRIR2 100 DG THIEEHEAARIBEEZTIRE THY. RinILFMAMB OB ELIFRREND
ES. BROBEN. TLTHERRENOTLELT—La NG ERENEMRRITHERITOTE, XEAMEEZELT
MREHET SRR T —VDEE L. BIRERTOAS 2=y — a3V AL VG ERBHRZMBICE L TESRENETEEY
%, BERBETRICEMABEHIVIHETALIME - T2 AIVADT APV MNEHET DO DRENEZIZDITS
SEERRET B

| 2% DMZ (Course Contents)

FHREZHEOWMET —VIFIRDBYTHD,

(1 A ZRfd)
BIRLNF—FEYEBLZICEFTOERLHAT — ML TR ESLUHMEE - RBFEEEL AT 5T — BRI
REFART—ET D, T ICAATHERREL T ATHET —2OHETORER. UT— LR EF- AR—IYRHEICH

(FH3RTEMBHAEAERT —<ET D

(2 Kf iL§R)

e, S M- BEDEZ EHRRE BN —VREZOFEERAVT H2-BEICEIT S5 HENOEHE
EREYI T—4ERAMZDORENOHET 5, TRMIE - NHTHLRE DRRIT—4. TiEEHEE-BRESLE DRI
T—9T—3 [EH-TEELLE OHIBEMT—4, Za—XTvitter Dz T H A MEEDTF AT —2, IVADBFELEE D
NAFEVT T8, T—ABBRYE - MHER(ITIUTLNR AVITFITAVR)EEDT—IEDINT B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 2% BRALEHEEOFEEF>THNT . BIC B ELEZFEESIET. T—
AEBITED SHEETEIEFEALLVSBEMNICHEL. COMBERET —2IELEANDO T TVr— a2 &iL
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHWL
éo

(4 #®E #HF)

BFHOLZE-RE, LUDITATHEOTZ - MEBZIELGHET —<ET S BROBDLITHLTHAREREL., BFETE-
WEOEE-EREFONEH. FFRELTRALLLIRBEZOEAXBMEFEL- LT CAKRESR, BERMHTRHD
BHEDST—RRAT 1547

(5 == B—ER)

TN — AOBHLTREICEIGT 510127 —LXv373— D ANTHMEEBRALGEDANEELRLTVS, ¥—LFxy
SOA—DEHBETIVELT. ICARE T —FTIOFVIEFIENDT —FTIOF YR ERDT— LAAMILIZEITDE Y50 5—
DAIHEISERSN. Y TH LT a3y 7—F%T0F v HFLLEBREZILTUVR L, 2BV AT LREEZRNEALENOEE
LTWB, T7AFILIT7UAT—XV TOERPIZEDIELENDS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 #E HAN)

ERMARET LIV LRAEOWT MO DOAERREEEIRT 5, BRAE T, FE=1—F LRy bDOREEEEORE
BEN. ETILOEHEZERT 5O OHEBEMNERAE - AEETI. TILTUXLRAKICEWTIL, CNNZEDEEEEZLITA. &
BDNEFHEORMETIFRE0DT7—XTIOF T HAUGEEZRERT B, HAULILET RIS (adversarial example) 233 5[5
E7IILT)X L XAl D= DERATMEEL REBEE F EOMERKLEETS.
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ALABER 2RI AR 2B EX FRRESTE
HZRIEE

HMZiEE2

s E3

HMZRiEE4

HRIEES

HZiEEe

e E7

Bz isEs

Bz isEe

BZIEE10

HZEiEE 11

HZiEE12
AIHEeR 2RI AR IDKRIE

Nk

[N
bl S

TR RFREERERT S &

MR EENEZ D RE(100%)

ZL
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WR104

#MBEa—F ®#B% WR104” A THNBERI 245 RIA R4
(Course Code / Course Title) (AIS Special Research 4)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

igﬁ il =5 H %ﬁ ae2 L .
(Semester) F=HA(Fall Semester) (Credit) 3Bi{iI(3 Credits)
BBV == AAE
(Course Number) AIR7T10 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

TATHRERIZRRIRI IO DG THIEEHEAARIBEEZTOIRE THY., RinILFMAMB O ELIFRREND
ES. BROBEN. TLTHERRENOTLELT—La NG ERENEMRRITHERITOTE, XEAMEEZELT
MREHET SRR T —VDEE L. BIRERTOAS 2=y — a3V AL VG ERBHRZMBICE L TESRENETEEY
%, BERBETRICEMABEHIVIHETALIME - T2 AIVADT APV MNEHET DO DRENEZIZDITS
SEERRET B

| 2% DMZ (Course Contents)

FHREZHEOWMET —VIFIRDBYTHD,

(1 A ZRfd)
BIRLNF—FEYEBLZICEFTOERLHAT — ML TR ESLUHMEE - RBFEEEL AT 5T — BRI
REFART—ET D, T ICAATHERREL T ATHET —2OHETORER. UT— LR EF- AR—IYRHEICH

(FH3RTEMBHAEAERT —<ET D

(2 Kf iL§R)

e, S M- BEDEZ EHRRE BN —VREZOFEERAVT H2-BEICEIT S5 HENOEHE
EREYI T—4ERAMZDORENOHET 5, TRMIE - NHTHLRE DRRIT—4. TiEEHEE-BRESLE DRI
T—9T—3 [EH-TEELLE OHIBEMT—4, Za—XTvitter Dz T H A MEEDTF AT —2, IVADBFELEE D
NAFEVT T8, T—ABBRYE - MHER(ITIUTLNR AVITFITAVR)EEDT—IEDINT B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 2% BRALEHEEOFEEF>THNT . BIC B ELEZFEESIET. T—
AEBITED SHEETEIEFEALLVSBEMNICHEL. COMBERET —2IELEANDO T TVr— a2 &iL
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHWL
éo

(4 #®E #HF)

BFHOLZE-RE, LUDITATHEOTZ - MEBZIELGHET —<ET S BROBDLITHLTHAREREL., BFETE-
WEOEE-EREFONEH. FFRELTRALLLIRBEZOEAXBMEFEL- LT CAKRESR, BERMHTRHD
BHEDST—RRAT 1547

(5 == B—ER)

TOANT — LDBERBRBISER T 5025 —LFX v S0 8—D ATHEEEEENEEDAEEILL TS, ¥ —LFxv
SOA—DEHBETIVELT. ICARE T —FTIOFVIEFIENDT —FTIOF YR ERDT— LAAMILIZEITDE Y50 5—
DAIHEISERSN. Y TH LT a3y 7—F%T0F v HFLLEBREZILTUVR L, 2BV AT LREEZRNEALENOEE
LTWB, T7AFILIT7UAT—XV TOERPIZEDIELENDS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 #E HAN)

ERMARET LIV LRAEOWTNOOMEFRETEIRT 5, BRAETE. FBE=2—F LRyt DRLEEEPRE
BEN. ETILOEHEZERT 5O OHEBEMNERAE - AEETI. TILTUXLRAKICEWTIL, CNNZEDEEEEZLITA. &
BDNEFHEORMETIFRE0DT7—XTIOF T HAUGEEZRERT B, HAULILET RIS (adversarial example) 233 5[5
E7IILT)X L XAl D= DERATMEEL REBEE F EOMERKLEETS.
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ALHBER 2RI AR IR EX RERTE
HZRIEE

HMZiEE2

s E3

HMZRiEE4

HRIEES

HZiEEe

e E7

Bz isEs

Bz isEe

BZIEE10

HZEiEE 11

HZiEE12
AIHEER 2RI R4DOHRIE

Nk

[N
bl S

TR RFREERERT S &

MR EENEZ D RE(100%)

ZL
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WR105

#MBEa—F ®#B% WR105.” A THNBERI 245 RI A RS
(Course Code / Course Title) (AIS Special Research 5)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

pevs Ty
(Se:ffter) = H(Spring Semester) (Ci%t) SHE{iI(3 Credits)
BEFNYLY AIR7110 == A4
(Course Number) (Language) (Japanese)
&%
(Notes)

| 2% 0 B4Z (Course Objectives)

TATHRERIZHRIB R4 100 DG THIEEHEARRIBEEZTOIRE THY., RinILFMAMB OB ELIFRREND
ES. BROBEN. TLTHERRENOTLELT—La NG ERENEMRRITHERITOTE, XEAMEEZELT
MREHET SRR T —VDEE L. BIRERTOAS 2=y — a3V AL VG ERBHRZMBICE L TESRENETEEY
%, BERBETRICEMABEHIVIHETALIME - T2 AIVADT APV MNEHET DO DRENEZIZDITS
SEERRET B

| 2% DMZ (Course Contents)

FHREZHEOWMET —VIFIRDBYTHD,

(1 A ZRfd)
BIRLNF—FEYEBLZICEFTOERLHAT — ML TR ESLUHMEE - RBFEEEL AT 5T — BRI
REFART—ET D, T ICAATHERREL T ATHET —2OHETORER. UT— LR EF- AR—IYRHEICH

(FH3RTEMBHAEAERT —<ET D

(2 Kf iL§R)

e, S M- BEDEZ EHRRE BN —VREZOFEERAVT H2-BEICEIT S5 HENOEHE
EREYI T—4ERAMZDORENOHET 5, TRMIE - NHTHLRE DRRIT—4. TiEEHEE-BRESLE DRI
T—9T—3 [EH-TEELLE OHIBEMT—4, Za—XTvitter Dz T H A MEEDTF AT —2, IVADBFELEE D
NAFEVT T8, T—ABBRYE - MHER(ITIUTLNR AVITFITAVR)EEDT—IEDINT B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 2% BRALEHEEOFEEF>THNT . BIC B ELEZFEESIET. T—
AEBITED SHEETEIEFEALLVSBEMNICHEL. COMBERET —2IELEANDO T TVr— a2 &iL
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHWL
éo

(4 #®E #HF)

BFHOLZE-RE, LUDITATHEOTZ - MEBZIELGHET —<ET S BROBDLITHLTHAREREL., BFETE-
WEOEE-EREFONEH. FFRELTRALLLIRBEZOEAXBMEFEL- LT CAKRESR, BERMHTRHD
BHEDST—RRAT 1547

(5 =% B—ER)

TOANT — LDBERBRIBISEG T 5025 — LFX v S0 8—D ATHEEEBEENEEDANEEILLTINS, ¥ —LFxy
SOA—DEHBETIVELT. ICARE T —FTIOFVIEFIENDT —FTIOF YR ERDT— LAAMILIZEITDE Y50 5—
DAIHEISERSN. Y TH LT a3y 7—F%T0F v HFLLEBREZILTUVR L, 2BV AT LREEZRNEALENOEE
LTWB, T7AFILIT7UAT—XV TOERPIZEDIELENDS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 #E HAN)

ERMARET LIV LRAEOWTNOOMEFRETEIRT 5, BRAETE. FBE=2—F LRyt DRLEEEPRE
BEN. ETILOEHEZERT 5O OHEBEMNERAE - AEETI. TILTUXLRAKICEWTIL, CNNZEDEEEEZLITA. &
BDNEFHEORMETIFRE0DT7—XTIOF T HAUGEEZRERT B, HAULILET RIS (adversarial example) 233 5[5
E7IILT)X L XAl D= DERATMEEL REBEE F EOMERKLEETS.
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Bz isEe

BZIEE10

HZEiEE 11

HZiEE12
AIHBER 2RI RSO HRIE

Nk

[N
bl S

TR RFREERERT S &

MR EENEZ D RE(100%)
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WR106

#MBEa—F ®#B% WR106.” A THNGERI 245 RIF R 6
(Course Code / Course Title) (AIS Special Research 6)

AL ZRE(UCHIYAMA YASUNOBU)
K#E ILEE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

igﬁ il =5 H %ﬁ ae2 L .
(Semester) F=HA(Fall Semester) (Credit) 3Bi{iI(3 Credits)
BBV == AAE
(Course Number) AIR7T10 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

TATHRERIZRRI RS I 0o DG THIEEHEAMRIBEEZTOIRE THY., RinILFMAMB OB ELIFRREND
ES. BROBEN. TLTHERRENOTLELT—La NG ERENEMRRITHERITOTE, XEAMEEZELT
MREHET SRR T —VDEE L. BIRERTOAS 2=y — a3V AL VG ERBHRZMBICE L TESRENETEEY
%, BERBETRICEMABEHIVIHETALIME - T2 AIVADT APV MNEHET DO DRENEZIZDITS
SEERRET B

| 2% DMZ (Course Contents)

FHREZHEOWMET —VIFIRDBYTHD,

(1 A ZRfd)
BIRLNF—FEYEBLZICEFTOERLHAT — ML TR ESLUHMEE - RBFEEEL AT 5T — BRI
REFART—ET D, T ICAATHERREL T ATHET —2OHETORER. UT— LR EF- AR—IYRHEICH

(FH3RTEMBHAEAERT —<ET D

(2 Kf iL§R)

e, S M- BEDEZ EHRRE BN —VREZOFEERAVT H2-BEICEIT S5 HENOEHE
EREYI T—4ERAMZDORENOHET 5, TRMIE - NHTHLRE DRRIT—4. TiEEHEE-BRESLE DRI
T—9T—3 [EH-TEELLE OHIBEMT—4, Za—XTvitter Dz T H A MEEDTF AT —2, IVADBFELEE D
NAFEVT T8, T—ABBRYE - MHER(ITIUTLNR AVITFITAVR)EEDT—IEDINT B

(3 IEMA fEth)

TERANT —REHRIDELERBET — 2% BRALEHEEOFEEF>THNT . BIC B ELEZFEESIET. T—
AEBITED SHEETEIEFEALLVSBEMNICHEL. COMBERET —2IELEANDO T TVr— a2 &iL
Tk, EFHIICIE. FEYIETIL D EIEAA R MEEET ILICB BB AERRET —2ESITEBT 2HEOETFT ILIEICHWL
éo

(4 #®E #HF)

BFHOLZE-RE, LUDITATHEOTZ - MEBZIELGHET —<ET S BROBDLITHLTHAREREL., BFETE-
WEOEE-EREFONEH. FFRELTRALLLIRBEZOEAXBMEFEL- LT CAKRESR, BERMHTRHD
BHEDST—RRAT 1547

(5 =% B—ER)

TOANT — LDBERBRIBISEG T 5025 — LFX v S0 8—D ATHEEEBEENEEDANEEILLTINS, ¥ —LFxy
SOA—DEHBETIVELT. ICARE T —FTIOFVIEFIENDT —FTIOF YR ERDT— LAAMILIZEITDE Y50 5—
DAIHEISERSN. Y TH LT a3y 7—F%T0F v HFLLEBREZILTUVR L, 2BV AT LREEZRNEALENOEE
LTWB, T7AFILIT7UAT—XV TOERPIZEDIELENDS ' —LF¥SO5—D NTHEEIZDLNTHET S,

(6 #E HAN)

ERMARET LIV LRAEOWTNOOMEFRETEIRT 5, BRAETE. FBE=2—F LRyt DRLEEEPRE
BEN. ETILOEHEZERT 5O OHEBEMNERAE - AEETI. TILTUXLRAKICEWTIL, CNNZEDEEEEZLITA. &
BDNEFHEORMETIFRE0DT7—XTIOF T HAUGEEZRERT B, HAULILET RIS (adversarial example) 233 5[5
E7IILT)X L XAl D= DERATMEEL REBEE F EOMERKLEETS.
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TR RFREERERT S &

MR EENEZ D RE(100%)
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WR120

HMEa—F/®B4%

(Course Code / Course Title)

WR120/ A THNRERI F L inEE
(AIS Advanced Practice)

AL Z¥{8E(UCHIYAMA YASUNOBU)
AP 3IEE(OHNISHI TAKAAKI)

HLEL IFHE {#th(MASADA TOMONARI)
(Instructor) #E #HF(MURAKAMI YUKO)
=% B—ER(MIYAKE YOUICHIRO)
#E T A(TAKI MASATO)
=hHn N AL . .
(Semester) fh=FHA(Fall Semester) (Credit) 2Bi{3I(2 Credits)
BEFNYLE it AAGE
(Course Number) AIRT110 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives)

BEVAEICE G ELGEMMEENT HEEH B THY . BITMTEEAS IS T 2EOHRFBHOREH - #5GH
BREREZRTZPHMEEMOEFEERY . ARFLEOREEHEMNMELL., BIEEREOMES FICEET 2R EITHY
HUBEERBTHD, BHREMRBEICET S EEBLTELOMARZERMGR A TIRAEL D DRERRICHT-DEEN

NEFERIRET Do

| 1Z2ZEDMAZ (Course Contents)

EEDOT—IPEDHAICOVTILENEERE LHRDOIZAREL, TNITR>THEBLEELZRILS, BEIIUTORNETHE
FEhd,

(NN T—IHRELXFAE
(2)EE O EREEEH
(3)EBHBR DD T LETE

| #2258 (Course Schedule)

©

10.
11.
12.
13.
14.

© NN~

HAF VR
F—IREEHAE
F—IREEXHAE2
FT—IREEXBAES
EEOFEREEERE
EEDEERELERE2
EEDFERELERES
EEOERELRES
EEOFEREEERES
EEEREO ST
EEREREDOSTEE2
EEREEDOSTEEES
EERBROS LA
B

| BLBN (FE-EE%) NP (Study Required Outside of Class)
TR EREREREGRT HE

[ BR#ESEAE /5% - B2 (Evaluation)

XARERE A0E T N ZR(100%)

| T F A (Textbooks)

Tl

| 2% 3#k (Readings)

| ZD4th (HP %) (Others(egHP))

;EEZETE (Notice)
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WR301

#MEa—F/#HB% WR301.” A TANEERI 245 RIER
(Course Code / Course Title) (AIS Special Lecture)
AL ZRE(UCHIYAMA YASUNOBU)
K78 37 EE(OHNISHI TAKAAKI)
IEME it (MASADA TOMONARI)
. Lt #HFMURAKAMI YUKO)
(ffjf;fr) =% B—ERMIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)
AEE Bh#E(OHBA HIROTSUGU)
hnEE 1B (KATO TSUNEHIKO)
Al EZAISHIKAWA SHIN-NOSUKE)
=k 3 f
(Se:ffter) ZEFHA(Spring Semester) (C%e{c-‘i?t) 2Ei{51(2 Credits)
BEFNYLY == AAE
(Course Number) AIR7100 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)

ATHREMZOHBHESDRHE. BER. BAITMNDIZ LT, BREBICEITIMARFTERLLDESHRMEEEMRL. ATHAERF
MRS HHEKk-FELESH . ATHMERZOMKEEIRET 5.

| ZZENDMAZA (Course Contents)

EHLGIBORMDEENETNENOHARBIRICHETHEHME . HRRE. ARBREIOVTHERZITI. REEEHD
HREEICRLLEHE . IRAEZOAER - HERIIOVTER - ERXBETI EHLGLODRA-FZAAITMNLEIET
BEOFEMEEEZLVVERNOSANICIRAEL. EMMMOEREZRS . FRUBENEES. ATHREMZOEREL
REFEBEANEESET. BEIREB TRICER T A THAI SR EHTHEMLEHRREICRVBET I EDTEDINESICD

7%,

| #2258 (Course Schedule)

1.

© N e AN

9.
10.
11.
12.
13.
14.

ISFAATIENEE, A TANgett a1
ISFAATIAEE. ATANgett Rt 2
ISAAIENEE. ATAEEt S EES
#HE-BEOEYT T —2EHF
#HE-BEOEYVT T—2EHF2
BEETIVICKETIRAMNIA=2T1
BEETIICKEITFRNRAZUYT2
AT HBEDHE 2 - HE
AIHEEDHEE - miE2

FEEE OREBEEIEA
FEEEOERBEMZIEA2
FEZEOLR

FEEFEOISH2
FOAINGT — LIZEITE AT HEE

| BEEEN(FTE-HEE%) DT (Study Required Outside of Class)
BEDIBSEXHELTHITONR/XERL 2L

| Bif& ST 5 5 - B % (Evaluation)

MR ICHES N B/ LR—R(100%)

| 7% R (Textbooks)

Tl

| 3% X#k (Readings)

| 2D (HP %) (Others(egHP))
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WR310

BBa—F/#B4%
(Course Code / Course Title)

WR310.” A TENREFRI 45 RIFE 1
(AIS Special Study 1)

AL Z¥{8E(UCHIYAMA YASUNOBU)
AP 3IEE(OHNISHI TAKAAKI)

HLEL IFA {#Ht(MASADA TOMONARI)
(Instructor) #E #HF(MURAKAMI YUKO)
== [B—ER(MIYAKE YOUICHIRO)
#E T A(TAKI MASATO)
= A 17
(Se:;fter) #F#A(Spring Semester) (C%e{c-]?t) 2BA{(2 Credits)
BBFoNYH = AAXE
(Course Number) AIR7100 (Language) (Japanese)
e
(Notes)

[ Bz

) B #E (Course Objectives)

MEEFBTOALLGIMBERRORALILERD=HORENE, ENNDOEESRERICHITT, BARE - HEBICLIERL LU
BRELEETVD., EMLH-BAOEENALT LI —BLEVWERISHLTHLR B HEF ORREITADEFHIET . AL
EEBOEHMIERBICSONTORRZHEITET. ATHERPICBTAELEVMREZE5,

EES

MDMAZA (Course Contents)

BEZEFIFEOHRARITONTALED | HORERETL. BREH - AF/FDBROABITOVNT, HLEHEH,LD
BBEZT5, RROEPATHVEEFOERREBEOTEMZITL, ZREBFERBICERDEELIC. EDDBEFE LK

83X

ZTCEREITS BEEEORRICHLTEETNLEMZREONE IS AT —YOMERRIZHITEIMEDR
ANEBRT HRTIVEZIZDT5,

| #2 %5t E (Course Schedule)

©

10.
11.
12.
13.
14.

© NN =

HAZUR
HRERERE
MREFERE2
HRERAERE3I
MRERERE4L
HREFEXRKS
HEFEKRE6
MARRR7
MEFEXRES
MRAKKXR
HREFERE10
HREFERE11
HERFERE12
W

| BRI (PE-HE%) DB (Study Required Outside of Class) |

ZEHOHRDETEIVRREHDE R

[ BR#ESEAE /5% - B2 (Evaluation)

FREBFIE(100%)

| T F A (Textbooks)

L

| 2% 3#k (Readings)

| ZOH (HP %) (Others(e.gHP))

JEEZETE (Notice)

-82-



-83 -



WR311

HMBEa—F #HB% WR311./ ATANEERI 245 RIE T2
(Course Code / Course Title) (AIS Special Study 2)
AL ZRE(UCHIYAMA YASUNOBU)
K78 37 EE(OHNISHI TAKAAKI)
HEEA IEME it (MASADA TOMONARI)
(Instructor) Lt #HFMURAKAMI YUKO)
== BE—ER(MIYAKE YOUICHIRO)
#E HEA(TAKIMASATO)

FH . Hf " ,
(Semester) F=HA(Fall Semester) (Credit) 2B {37 (2 Credits)
BBV == AAE
(Course Number) AIR7100 (Language) (Japanese)
e
(Notes)

| 2% 0 B4Z (Course Objectives) |
TATHNBERZEFRER1 I EOHET. IREFH TR ALGEIMERRODRAFILERZEZHE LS, BRI DELSRRICH T

T. BRE - HBICLIRERPSIVERGEZZTV. EMLH -BEOEEN LT LE—BUGVERICHLTEHR B HEF OH
RETADEEZBIRT . AR EEH O EHNERRIZSOVTORREFEHECCET, ATHERZ(ICHITAIBLEWVRES

%o

| 2% DMZA (Course Contents) |
TATHEERFRIBE R IDCORGETHREFEDHRRERREITI FADHARRITONTALLED 1 BIDREKRET

W RBERER-ZSAEOERLCARITONT, BLHEAENLDIEEEZ(TH, FROBYTLHVZAEFOERARZEVTERM
TV RREFEBICEZASELLIC, FADBEBZELHEIRATERETITI BERBORRICHLTHEYLGERZ
EEONDLIIC HRRGET Y DHARRERICETIARDRAVNEEB T DRAFLEHITDTD,

| #2%5tE (Course Schedule) |
HAZTUR
HRERERE
MREFERE2
HRERAERE3I
MRERERE4L
HREFERKS
MEFEKRR6
HRFERRT
MREFERES
10. HIEHESR9
1. BARERR10
12. BARFER=11
13. MIRRKRE12
14, #4E

© N N =

©

| BERBRN (FE-EEE) DFE (Study Required Outside of Class) |
LZEHOMEDRITEIUEREHDE R

| Bi#E ST /5 % - B # (Evaluation) |
HREBERLE(100%)

[ 73 Xk (Textbooks) |
L

| 3% X#k (Readings) |

[ Z Dt (HP %) (Others(e.gHP)) |

| SEEZETE (Notice) |
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WR411

BMEa—F/HES WR411/#5tET 241 (D)
(Course Code / Course Title) (Statistical Modeling 1(D))
il 1FA fHEt(MASADA TOMONARI)
(Instructor)
FH ) T, o
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
*4E+>/(IJ>7\ %En Ej:gg_
(Course Number) AIR7400 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COMBETRH. REHEE®L MAPHE . RAXHET I IRE R ETIVTITOVTEAWLGREER

The aim of this course is to learn elementary topics in statistical data modeling, including probabilistic inferences, Bayesian

modeling, and related topics.

| 22 DMZE (Course Contents)

BETIEECUTOLSHEBHIOVTHET 5.
1. ERIETLY DR (RESHLTOME)

RAHETE. MAP #EE . NA XHETE

2.
3. BENTOHEHYEE
4. BERFTOHEGELES

The main themes of this course are:

1. Fundamentals of probabilistic modeling (Basics of probability distributions and their properties)
2. Probabilistic inference: MLE/MAP/Bayesian inference

3. Supervised learning of mixture models
4. Unsupervised learning of mixture models

| #2258 (Course Schedule)

MR- DES
“IEST

ZIENT

ERSH
RARXETI T DERE
ZIENM(2)
EHH(2)

Ao X HERI

R i

© NN~

©

10. BEATMETLOHMBHYFE (1)
1. BESTETILOHENHYFEE (2)
12. BESHETILOHMEZLEE (1)
13. BENHGETILOHELZLEE (2)

14. RENGHEERETIL

| BEEEN(FTE-HEE%) DT (Study Required Outside of Class)

FEOREXFHNEFETHORIDERZZAIRLTELHONLSD T, ROBIDFEEFETICIEETLTHEL L,

| Bif& ST 5 5 - B % (Evaluation)

BEADOSMEEFE O LHR—(100%)

| 7% R (Textbooks)

Tl

| 3% X#k (Readings)

1. 2Bl BGE. 2017, [RA XHERBICKAEMFE AR (BHEER4—r7yT)—X) . #Ei%+t (ISBN:978-4061538320)
2.CM. E>3v7 2012, [/ 32— Bl S (L) ], iEHRR (ISBN:978-4621061220)
3.CM. E>av7 . 2012, [/ 32— Bl M E (T) . EHRR (ISBN:978-4621061244)

| 2D (HP %) (Others(egHP))
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23 BOSEXHMDREILTERDZATTAFOHE,
https://www.microsoft.com/en—us/research/uploads/prod/2006/01/Bishop—Pattern—Recognition—and—Machine—Learning—
2006.pdf

| sEE =18 (Notice)

AR B BIRERARECETEII-—RATV—IHBTHD, RMFEOXFE L. ATHREOREE LYSELSMH- R
FILEBITHTBIEEBIZEELIZSA T, BIEHEEEC DL TEH, ATHIREO BT LV EELERKEEZERT 5,
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WR416

#MEa—-F /B4 WR416. /83yt T— %% (D)
(Course Code / Course Title) (Complex Networks (D))
HLEH KPE 3L5A(OHNISHI TAKAAKI)
(Instructor) ##% EFIFITO MARIKO)
FHA - . B i g .
(Semester) EHFH(Spring Semester) (Credit) 2Bi{3(2 Credits)
=PI EE AAE
(Course Number) AIR7500 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

BHAVNT—IRZOABOHMSEERT L EHRVNT—IREOT — AR MFEEER/THIL BREROT—EIZG
CTEADITFEERIRTEDIIINEE. AN FEDRECT —2OBGE - ST UNATRGEISERALI=T —4%
WORAEERT HLEBRET D

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 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.

| 1Z2EDMAZ (Course Contents)

BHAVNT— IR ZICEELT — 3 A IO RDERFRERRT . RALBET — 20T RV ELLIME
DMFEEFS.

This course will provide students with the foundations of data science, based especially on complex network science
techniques. Students will learn the concepts, techniques, and tools they need to analyze various types of real data.

| #2258 (Course Schedule)

1. RyRT—YDREE (BEEITH, RE, Fi9IERE, V5R5—&E @, *ybT—0FEF—7)

2. FUBLRYRT—=HERE—)ILT— LRV T— (ZEBRHERT VR, TILTY2-L=qETIL, RE—ILT—IL

K, 7uy-ZAOHVYETIL)
3. RT— )=yt T—H LR (RF 0, NFIEH, BREBHAVRED, NS FILINN—LETIL, BEIE
R, BEREREHE )

4. FYRT—ODRERT NIV X LEERENE (REERRERSBARR, BEREHLS, /\—aL—ay, BB, BRENK

EADEREME, NTHEADIGES)

5. HlEL PageRank (FEEATHI, BEfY, <ILOTBIR, 5:&EHE, SUF LUr—0, RREARINL, R¥FEE, +—VUT

ABEENTE)

A= T4BEQIa=FHHETILTIUX L, 25T+, BEE, a1, BREMY)
NetworkX D {FEL\A EFRTTEH

By T —ORZ2ICBELME BT (RES )

9. Python(NetworkX)DEE (FFEEE, V5 X2—1&REK, i)

10.  Python(NetworkX)DEE (BT FHERDORR, RYrT—IDH#ER)

11.  Python(NetworkX)DEE (A2 =T« 2#7)

12. E#HRYET—OBITOERE

13. BRI —IBHORERE

14. BEOBREF-HERVNT—OEBITLI-AEZOBN

®© N

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEEOREOEFBEIECTTIANFEZEETALEZEDS.

| A& ST 5 5 - £ #E (Evaluation)

7B E DL HR—R(100%)

[ 73 Xk (Textbooks)

7L

| %Xk (Readings)

1. Mark Newman. 2018. Networks (Second Edition). Oxford Univ Pr (ISBN:0198805098)
-87-



2. Albert-Ldszl6 Barabdsi. 2016. Network Science. Cambridge University Press (ISBN:1107076269)

3. Albert-L4szI6 Barabdsi, 2019, [ykT7—oF % O &30 - ZEDBFRMEET — AL BEEMT FHLLWFTO—F], &I
HiiR (ISBN:4320124472)

4. Ernesto Estrada and Philip A. Knight. 2015. A First Course in Network Theory. Oxford University Press (ISBN:0198726465)

5. HBHER, SEILH. 2010, [E#RYNT—0 —ERMSIEAETI, BRI FE4E (ISBN:4764903636)

6. FTEMIE. 2019, [Python TESRRYLT—I53#1], A— L%t (ISBN:9784274224256)

7. RERE, BEE5A, BEAR, FAE. 2019, [Python LEMRVT—U R —BEFRET — 20507 TO0—F— 1 ERE
2%t (ISBN:9784764906020)

http://networksciencebook.com/

| Z01th (HP %) (Others(e.gHP))

1~6 El& 14 [EIXATE, 7~13 BIXFEIIBELT S,

;EEZEI18 (Notice)

ARBE BERERPAREICETEI—RAT—IHBTHS, RPREOREE L, ATHREOREE LYSELME- R
FILEFITHTEHIEHBIBELI-SA T, BEFHBELEICOVTE, FIIREOBEE LYBELERKELERT S,
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WR431

BBa—F/#B4% WR431,/ #t S1ERFF 8% (D)
(Course Code / Course Title) (Introduction to Social Informatics (D))
HLEA -
K8 ILBA(OHNISHI TAKAAKID)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
=PI Bt AARE
(Course Number) AIR7200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

HE - BEWEFORAEOBIFERT I, HE - BFEYEROT— AN EEEEET AL BREOT—AIRLTE
R MFELRIRTEDLSIHDIIE, PMFEDRELT —EORBE - YL TILNATRGEISEEALI-T —22 DR
FREEFETHLEREET S,

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 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.

| 1Z2EDMAZ (Course Contents)

HE - REVEZCEEL T AV A IVADERAFEEMRRT 5. HR-BFERRICHONIHRRALBET —FE0HT S
BRICSBEER DM Z O FEERS,

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 data pertaining to socio—
economic phenomena.

| #2258 (Course Schedule)

1. ERSHEPOERER(BREALEAR. BERFEERY. REIHEY. RECLREERS f)
2. MEEABEORTE WERELEERME. SUF LT RN, JUNSAN) & IBGIIEE. ERE ., T4viv—D
IEHETERIRTE)

3. ERELEOHEMROEMN R7V U BREERS M. EFEROMEE., ERtE-/ \—XE- B

4. RESTHATTF—IL, RT—UF4EE . RAEIEH. LTI AT -RIL/TRE. BRAE. Hill DHEER)

5 I3V (BBEE. RT—ILDY— T39I RT. RYI R NI T 427 RT)

6. "X WHELEAHTHEETIL(BSHEBILRRARR. YOO RTULTLVITDNIFVIR SUE LREIBIE)

7. BEERIIEHT GREELBEE. BOEBE. /XT—XRIML 1/f /4 X AR, BRIIOFTLE, N\—XEH, 18
BA1T51)

8. ERTHEOHMEBETIL(SUALIA—Y, BERFGET /L. BEERIFE . £RHIEORERE. ZELH. REE
=Y

9. NWFROHE BB NERDHT R RVX—AL TR, EGRHFAFRDHTR)
10, FEfRMEF RO (BB N AR, 1BHAHEE, TSV 2BER. HEXRT. YAL RTOvh)
1. #E2-BFEVIT—REFRALEAREH

12. RE
13. XE
14. RFE

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEHOREOERECISLT. THRANFEERETOLEEBD D,

| A& ST 5 5 - £ #E (Evaluation)

7B E DL HR—R(100%)

[ 73 Xk (Textbooks)

7L

| %Xk (Readings)

1. 5R FH#. 8% FEF.2001, [TI/74099 R TGISEBECHEED]. BARBZFHEH (ISBN:4532149541)
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. ER FH, 2004, [RFMEFZOHER], 34t (ISBN:4334032672)

FL FH.RKE #. A B— 85 BE.BERE &AX. 2008, [ZFFMEE], HI1HAR (ISBN:4320096398)

. BREEF. BRAEKRER, =#iM. 2014, [FE-FHHEOHDOEYS T—2@FTAM]. BARFEHE (ISBN:4535787158)
. AR REHEFZIHETEHEGR). 1991, [HEFZ2AM]. BRERKRXZHIRE (ISBN:9784130420655)

. WAERE. 2007, FAPI#ET T —EZ - BAR 2R, RREEE (ISBN:4489020236)

. BE—F (RE). 2000, [hARBERIIFBHTOERLEA] EERKZE (ISBN:4782810105)

N U AN

[ Z Dt (HP %) (Others(e.gHP))

WH. python ZFRWN=TOJSIT DEHEENT D,

FEEZETE (Notice)

AR B FEERERARECETEII-RAT—IHBTHS, RMFEROXHFEE L. ATHREORZEE LYSELSME- R
FILEFITHTEHIEEBIEELISA T, EFHBEECOVTE, FIIREOBEE SYBELERKELERT S,
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WR441

BBa—F/#B4%
(Course Code / Course Title)

WR441 /St E#F 28154 (D)

(Introduction to Computer Science (D))

EEEE

(Instructor)

FH EH(MURATA YUYA)

ZHA
(Semester)

B

fh==HA(Fall Semester) (Credit) 2Bi{3(2 Credits)

BEFNYLG

(Course Number)

B A&

AIR7500
(Language) (Japanese)

e
(Notes)

E=ES

D B +Z (Course Objectives)

HEBRZOEGREZFU . AR -EDRATHRINSGV AT LOY—ERIZDNVTOERERED D,

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.

[ 2%

MDMAZ (Course Contents)

HEMHZOEBEMETL, SHEEON—KITT7 VI T OEENSEBREEED S,
Ff-. PAFHBOREADERIZDOWVT IoT VAT LEFIZEETOEFIZDLTENT S,

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 IoT systems as an example.

[z

£11# (Course Schedule)

1.

© N R N

9.
10.
11.
12.
13.
14.

AorA5 93y

FTERRIF AR
FTEMRFER 2
STEMREFERS
STEMREFEEE4

T—HAN— R EHE
DAL —F42Y
959RavEa—F42Y
IoT Y RTLDEEE

FEH

FARV—F AT AT L ERE

N—ROTF7EYTRIIT
N—ROTT7EYTRIIT 2

IoT L AT LOISAEEEHEN

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

WEIZISCTRRIETRY %

B

ST /75 - & #E (Evaluation)

INLTR—E 1(30%)/ /8 LaR— b 2(30%)/ Bz #& L 7k— I~ (Final Report)(40%)

| 73 R (Textbooks)

7L

| 3%

ik (Readings)

1. 7S52W. E7<>, 1993, [¥&LhvarEa—4RZ]. ASCI (ISBN:978-4756101587)

| 2D (HP %) (Others(egHP))

| sEE %18 (Notice)

AREF BERERARECHTEI—RT—IRBTHD, RMREORZEE L, ATHRBROZFEE LYSELME- R
FIVEFITTTEHIEEBBEELISA T, lEFHBEECOVTE, FIIRBEOZEE SYBELERKELERT S,
ARBE. S FULORBFRBEEZR T OIRBRBBICLIERTHD,
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WR461

BBa—F/#B4% WR461,” BAE B0 B (D)
(Course Code / Course Title) (Special Seminar on Natural Language Processing (D))
BAEE 1FA fHEt(MASADA TOMONARI)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR7200 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

COREBETIEREENECEYT AHRABIN VI EZEREEERELZBLTES,

The aim of this course is to learn various topics in natural language processing through lectures and assignments.

| 122D WZE (Course Contents)

1. bag-of-words BT JLICKDEARMLET F X547 (TF-IDF, XE 5 $ESH)
2 E?*.:.%LEEG)RZFE’]&H}EJ(ﬁCiFﬁxEMfEnﬂﬂi,h| i)
REZEICLLBARSENED NS (BHEEEHIAH. RNN, Transformers, %)

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, including word embeddings, RNN, and transformers

| 122 5118 (Course Schedule)

BEOEHDFTERIMLVERMET IV
BAREENIEIZHTHRT0IE(T)
BAREENIEICHT5RT0IE(2)
BAZRIBAH

PyTorch AF9(1)

PyTorch AF9(2)

PyTorch APF9(3)

PyTorch AP9(4)
BHERIEAA LM ALI-RES
10. FEZEBROBASELE
11, RNN [Z&BREIEDHT

12.  Transformer [Z&DRRIEHHT

13. Transformer [C&KBEEETIL
14 FEFEETILOER

© N N~

©

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

FEDFEEARICOVNTIIIEL TERBLEREEHNETZATFELTHEZE

| BlAE ST /5 % - B # (Evaluation)

BEAOSMEEFE O LHR—(100%)

| 73 R (Textbooks)

7L

| 22 @k (Readings)

1. FESEE fth. 2022, [IT Text HARSENIEOER ], A — L%t (ISBN:978-4-274-22900-8)

| 2D (HP %) (Others(egHP))

| sEE %18 (Notice)

AREF BERERARECHTEI—RT—IRBTHD, RMREORZEE L, ATHRBROZFEE LYSELME- R
FIVEFITTTEHIEEBBEELISA T, lEFHBEECOVTE, FIIRBEOZEE SYBELERKELERT S,

-92.-
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WR476

#MBEa—F ®#B% WR476. fxi ##% F 24% 5 (D)
(Course Code / Course Title) (Special Lecture on Neuroscience (D))
#E T A(TAKI MASATO)
2R KEN(TOYOIZUMI TARO)
X A HE(NISHIMTO SHINJI)
(I*Eté%t% ) Wm#HE B —(AMEMORI KENICHI)
ST FEF iF—(CHIKAZOE JUNICHI)
& IEIE(WATANABE MASATAKA)
WH $KF(MATSUI TEPPEI)
ZAHA - B{ “ )
il Hi 0
(Semester) fh==HA(Fall Semester) Gt 2H{(2 Credits)
BMBFNYLY = AAE
(Course Number) AIR7400 (Language) (Japanese)
e
(Notes)

| 123 M B 4Z (Course Objectives)

ATHIRE. BMPE SRR IERCZEBRROTTRERLTEEL ., COBERTIE. ATHBEZERT 570 D #iER
FOEANGEBERODHEELIC. HRHMPEROREDERFT TELMBELET

Artificial intelligence, machine learning and neuroscience have evolved under close influence. This lecture will give you an
overview of the basics of neuroscience in order to understand artificial intelligence, as well as a broad overview of recent
developments in neuroscience itself.

| B2 DM ZE (Course Contents)

BEEORBFEOBRENCGCRREZ T T MREHNFEOP TREHERRLAYOHERIREDORROFEUENKETTE
ERITTNS, ED=HDHRAGERANFRLREEZELTETLY. AFORBMEBLIFRENICERE T A ENTRRELGSTE

TWV, YD HZREREREBEFE OB, HAEN MRI [ZED AR DD EEB LM FE (CLH8T. RRLBMNER Dkt

BROEENLER. SREODDANZALEATHE. MOBEET LVGE LVEEICOVTE—ROFRESTLZN
AMATHERETI.

Following the explosive development of deep learning in recent years, the actual similarity between artificial deep ne ural network
and biological neural circuits has received a great deal of attention among neuroscientists. Various observational means for that
purpose have been developed, and it has become possible to observe human mental activity non—invasively. The topics covered
in this lecture are as follows: Relationship between biological neural circuits and deep learning, analysis by human psycholo gical
activity and machine learning for functional MRI data, quantitative understanding of brain functions that control vision and
cognition, primate mental mechanism and artificial intelligence, brain mathematics. Front—line researchers give lectures in
omnibus format on a wide range of topics.

| $2%51@ (Course Schedule)

1. HEBRORELLFTREFA

2. HEFERORBEFTREZA

3. BREFERORBREFTTREEE|

4. BEBERI MRIIZKD AR DFEMETHOIEREMNE R RADHMREEFREZE -HHEE LOENHY
5. HLBERI MRI KD AFEOHEHTEOFERENER. RIEOMRLEEEE - HHEELOBEHY
6. HEBERI MRIICEDAFEOHEHTEDOFERENER: RIEOMRLEEEE - HHEELOBEHY
7. BIEREEEAV-EREOAREEETIL

8. RMILFEFEEHRTIVATLELTOREEE — KINEEZEK

9. BHIRILF—FRE-FAFSLELORENSHELMNITIRBEEDIERIE

10. BEFHOER SHBROEHEEHLT

1. BEOHZNIER YHIROEREBREREYIRADAF T RTA4IR
12 AIBBICKIEROFER BRHOBARUNEAIEZOEHT X

13, HELRMET IEEED T EMNEMR

14. BROBR/RET IILOEN

| BEBREN (FE-EETE) DFEE (Study Required Outside of Class)

EEEENOZBICET H1ERE, BEISELTHRETY %,

| A& ST 5 3 - B % (Evaluation)

=& L HR—K(Final Report)(10%)/L-#R— ~(90%)
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EEONBDIREIHTR T SAIHEMELH D,

AR B F BERERAREICETEI—RAT—IHBTHS, RPRBOREE L. iTHRBOREE LYSELME- R
FILERIUFTHIEEBIFEELIZSRA T BHIETHEEEC DL TH, ATHIREORBE LV S ELGERKELZERT 5,
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WR481

#MEa—-F /B4 WR481./#istET)>Y2(D)
(Course Code / Course Title) (Statistical Modeling 2(D))
BaEA 1FA fHEt(MASADA TOMONARI)
(Instructor)
FHA - . B i g .
(Semester) EHFH(Spring Semester) (Credit) 2Bi{3(2 Credits)
HMEFoNYLY & HAE
(Course Number) AIR7400 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

CORBTIK, ERHRO MCMC RE T ET ULV ITONWTHREMLEEDEREAELT 5,

The aim of this course is to learn advanced statistical modeling topics, including variational inferences, MCMC, and related
topics.

| 22 DMZE (Course Contents)

COFETIH. AL XHETITIZETE2E RS M OHEERS.
AT, BRSO LDY TG ETIFETHS MCMC [ZDWVTHEEERT 5,
BETK. ERSTDOMEZERELRABELTCERILT BENHRITDOVTHRHRT D,

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.

| #2258 (Course Schedule)

WETETIVT1DEE
MCMC AF9(1)

MCMC AFq(2)

Python [Z&% MCMC (1)
Python I2&% MCMC(2)
MCMC MDERE(1)
MCMC DR (2)

EM 7ZILIUX L
EoHER (1)

10. ZEHH#EHR(2)

11. PLSA

12. BEMT1)YLERSE (LDA)
13. EHA—tIra—4(Q1)
14. ERF—rIa—4(2)

© NN~

©

| BEBSN (FE-EE%) NP (Study Required Outside of Class)

FZEOREXFHEFETORIDERZZIRLTEILEHONSD T, ROBIDZEFETICIEELTHLE

| Bt EF{E 5 3% - 2% (Evaluation)

BEAOSMEEFE O LHR—(100%)

| T F A (Textbooks)

Tl

| 2% 3#k (Readings)

1. FEH hE. 2022, [Python TIELOH BN XHEMFE A, &34+t (ISBN:978-4065279786)

2.CM. E>3v7 (), A & R, FEA 2EX ERN), M0 Mz G, R %8 ER), 78 7 ER).
2012/4/5. [133— /n.huﬁkt#%wwa L. hEHRR (ISBN:978-4621061220)

3.CM. ESavT (&), A & (BER), EA 2EX (ER), 8#0 Mz (BER), 0K M4 ER, &8 75 ER.
2012/2/29, F/\"@—/nmﬁkt&km—?g T, ALEHRR (ISBN:978-4621061244)

23 BOSEXHDREILTREDBMTAFRE,
https://www.microsoft.com/en—us/research/uploads/prod/2006/01/Bishop—Pattern—Recognition—and—-Machine—Learning—
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2006.pdf

| ZD s (HP %) (Others(e.gHP))

| sEEETE (Notice)

AR B FERERPARECETEII—RAT—IHBTHS, RMFREORHFEE L. ATHREOREE LYSELMH- R
FIILEFITHTEHIEEBIBEELISA T, EFHBEECOVTE, FIIREOBEE JYBELERKELERT S,
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WR486

BBa—F/#B4% WRA486. £ F IR (D)
(Course Code / Course Title) (Special Lecture on Quantum Information(D))
AL ZRE(UCHIYAMA YASUNOBU)
$1241) % 2 (KHANGULYAN DMITRIY)
E Ly
(f‘?%f ) KBS EZ(OZEKI MASAYUKI)
ASEHEEer F#E BF(UTSUNOMIYA SHOKO)
$#t/87 {EEHARIBARA YOSHITAKA)
FHA i Bi{ e )
(Semester) Fh=2HA(Fall Semester) (Credit) 2Bi{31(2 Credits)
BBFoNYH =8 ZDfth
(Course Number) AIR7403 (Language) (Others)
-
(Notes)

| 227 B4Z (Course Objectives)

ABETE ATHESLIU TV AMIVADREEEZ S L TEELGREMEEZIONTNWSEFIAVEL—RITDNVTE
S EFNEOEBENSRA— L EFHEOEREZZVU . RENGEELLTEF TV JEBNML. ZLTEFETED
ETENVAT OB THRET 52 EH1TS, HHMAHEMEOBEVFEENSEBMRT L. BLURFDEEIZOVLTD
MREBHEEHIEET S,

In this class, we will learn about quantum computers, which are considered to be important technologies for thinking about the
future of artificial intelligence and data science. Starting from the basics of quantum mechanics, we will learn the basics of
guantum computing, introduce quantum annealing as an advanced topic, and experience the execution of quantum computing in
a hands—on format. The goal is to understand the difference from the classical computer from the basics and to gain knowledge
on the latest topics.

| #2ZDMZA (Course Contents)

REDHFE T EFAEADAMIIONTORSE . MEZOERMBEIRICE TIZATI. BH. AN—FIEFETOE
BLLD BEORF T, EFALEL—FORBIIOVTOER. NV AT UBRICLIEFIVEL—SDFER. ELTEF
T=—)oJ  BFAVEL—SDEXLICE T HREDRHREIT,

In the first half of the class, we will explain the introduction to quantum mechanics without assuming undergraduate knowledge
of physics. This part will be a lecture in English. In the latter half of the class, we will give a lecture on the basics of quantum
computers, running quantum computers in a hands—on format, quantum annealing, and key issues in the industrialization of
quantum computers.

| {2258 (Course Schedule)

1. EFAE~DAMN

EFHE~ADAM2

EFHE~ADAMSI

EFHE~ADAM4

EFHE~ADAMS

EFHE~ADAMG

EFhE~ADAM7

EFHE~DAFMS

9. EFarvEFai—42AMN

10. Amazon Braket TEFIAVE1—F(ZN TH LS

1. B&o2,EO>EFAEOHRE . EF7=—I2T
12 EF7=—VU0MAAEE

13. #HOPEEZZIRMEHEES>THES

14, RBEIELTESHRS?HELER, EFa E1—40EERIZHITT

© N O N

| BEBREN (FE-EETE) DT (Study Required Outside of Class)

WA AEX. BEAB ATMLERODSIOVTHIERFHRLE TREMICEELTHEE ARXOERERXSED.

| A& ST 5 i - B #E (Evaluation)

BEADSIEN00%)

| 7% Rk (Textbooks)

L

-98 -



| %37k (Readings)

| ZDHth (HP %) (Others(e.gHP))

| sEEETE (Notice)

AR B FERERARECETEII—RAT—IHBTHS, RPFREOREE L. ATHREOREE LY ELMHE- R
FILEFITHTEHIEEBBEELISA T, EFHBEEICOVLTE, ATIREORBEE JYBELERKELERT 5,
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WR511

BBa—F/#B4% WR511./ N TENBERIF4FRIEE (D)
(Course Code / Course Title) (Special Seminar on Artificial Intelligence)
HLEH #.E HEXR(MURAKAMI TAKAO)
(Instructor) A BI(ARITAKE TOSHIMITSU)
(Semester) P HAHh(Spring Others) (Credit) 2BA{i1(2 Credits)
BBFonNYY = BAIE
(Course Number) AIR7600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

ABEDOIEHEL

- NIHBEDHEATEEREIEML, SHBATES

- TSR - TS REFTDEREF IS ONTEMEL, SATES
- AN—REFYLTIZDNTIEREL, SBETES

Thd,

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.

| #2ZDMZA (Course Contents)

COBEERTIHTIARE-TUVNDRETDIERAER, BLURNRN—RETYTEFVET , £-EB TIL., python [Z&51T
DT IWDHEORN—RET YT ETIRRNDESRLRELET,

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.

| #2258 (Course Schedule)

1. AIHBEDHAM (1) & ML)
TR REHES R T LADIGA

2. ANIEge0HM(2) BE (FL)
THNREHEES AT LADIGH

3. ANIZNgE0H M (3) FE&E(F L)
TR R BIFRA~DIEA

4. ANIHBEDOHAM (4) EE (ML)
TR BREBIFRA~DIEHA

5. NIZNgEDH T (5) FE&E(F L)
TUOVIWRREHEB L AT L~DIGH

6. ANIZNEEDH i (6) EE (FL)
TUOVIWARBREHEB L AT L~DIGH

7. ANIEEEDHM (7) EEHF L)
TINRBOEF )T T4\ —

8. ANIXZNgeHf7(8) HE&(FI)
RIN—RETVYT DER

9. ANIZNge0HM(9) BEE (B
RIN—RETVYLT DER

10. AIENgeD#HAT(10) E&EEM)
FHMRIZ L DT

1. AIEBEQHEM (11) FEEEM)
TR RRIZE 2P E

12 AIEgenH#Mf(12) EB&EEM
RIS—RETYI T EFRBEE

13. AIENEeDHHM(13) SEE (BM)
ANRN—RETIIT ERBEEE

14 AIHEeDHM(14) . BEEM
BRI RIS—RET YT ~D R

| BRI (P E - EEE) DFE (Study Required Outside of Class)
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BHEE . ETOERMMBEEICOITTNNSIE,
python CEBMITEEMNTEEI L,

kA& ST 5 5% - B #E (Evaluation)

LR—FOFRE (BIEDERS-S5HA-BRICLDHEH -V —Ra—FORH#LE) Hh o B ERIIZERE S 5(100%)

| 53 Zk (Textbooks)

L

| S2& Xk (Readings)

| 2Dt (HP %) (Others(e.gHP))

(1)(2).(3)(4). (5B)(B6), (99(10). (11)(12). (13) (1) IFFNF 1B TEDRLTITOATREENBYET,

JEEETIE (Notice)

ARB . BERERARECETEIa—RT—IHBTHS, RPRBOREE L. iTHRBOREE LYSELHNE- R
FIVERITRHTAHIEEBZEELISA T, BIEFHBELEICOVLTE, ATHREOREE JYBELERKEELERT S,
AEBE. S FULDEBRBREA T HIEFBRYUEICLDERETHY., EERFERD 50% L ENT R AvavGERA AT
XDFREIZL->TEESh D,
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WR516

#MEa—-F /B4 WR516 ZEZEEE1(D)
(Course Code / Course Title) (Seminar on Deep Learning 1(D))
HLEH ANl EZ A ISHIKAWA SHIN-NOSUKE)
(Instructor) K TE(MITED)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY = AAXE
(Course Number) AIR7600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

EEHMENEBEEIHETHEEH B THY. FRZZHNERIZIEEDISICENEL. WHVELEAMIGE CERATESD
MCDOVWTHOREEFIZDITBILEBIEET B,

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.

| 22D WZE (Course Contents)

EEMNBIERR2E ITRALRRNBEERRICFZEN T I ECKVIERERDH LI EELIZ, EFRMEFIZHLTERT 5, 5147
S1) 1% TensorFlow & Keras ZRLVA,

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.

| 122 5118 (Course Schedule)

FVIoT—2avBLUEREMIOBER/EE,
AEBRMBEOERO)
EBRMBEOER(2)
EBRMBIEOER(3)
BHAHBZ1—FILRYRT—T(1)
BHAHBZ1—TILRYRT—D(2)
BHIAHBZ1—FILRYRT—D(3)
BHIRAAHZI—TILIVET—D(4)
BB E R YT —2 (1)

10. BRBERRYET—5(2)

1. JAL b=a—F LRy —5(1)
12. AL bZa—F IRy —5(2)
13. REEE

14. REEE

© N N~

©

| BZEMN(FE-BES) DFE (Study Required Outside of Class)

BEHENEEREE IONBELCEBLTH(I L, Ff-, Python TAT IV ITIBNTHLI L,

| BlAE ST /5 % - B # (Evaluation)

HFEHEOLR—+TEMET S, (100%)

| 5% Rk (Textbooks)

HICEELGLD, BREICELTEREERMNT 5,

| 22 @k (Readings)

| 2D (HP %) (Others(egHP))

(XY oic/—rEERRELFERT S,
(2)EHDOEH. LER—FDIREEEZ Canvas LMS F7=[& blackboard Z{FH3 5.
(3) 75535 EE TIXEARMIZ Google Colaboratory D FIFAERIIZET B,

| SEEZETE (Notice)

AREF BERERARBCHTEII—RT—IRBTHD, RMFREOREE L. ATHRBROZFEE LYSELNHE- R
FIEFITTTEHIEEBBEELISA T, lEFHBEEECOVTE, FIIRBEOZEE JYBELERKELERT S,
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AEE F 2RERYOD 50% U ENT A RAYLavGERARABRADEREICL>TEESNSD,
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WR521

MBEI—F/RBE4% WR521 ZEEZEEE2(D)
(Course Code / Course Title) (Seminar on Deep Learning 2(D))
il #E M A(TAKIMASATO)
(Instructor)
FHA o Bi{ e )
(Semester) Fh=HA(Fall Semester) G 2H{(2 Credits)
BBFonNYY =8 BAREE
(Course Number) AIR7600 (Language) (Japanese)
e
(Notes)

| 123 M B 1Z (Course Objectives)

HEFE. RBFEOERNTNBZELLC. REFEOIYRBNGEEEZEMRT D, Tz, KYBKNGERVERRT 51
HDRBEERMOERIZOVTHLBERT 5.

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.

| 22D WA (Course Contents)

COTEFETREBUICERLEZERZE R BRALGT LTI X L-BRHGHARICE IV THRESN TE-, ZCTIDER
TR RBFEOERNLGHHEAZER L ETETILOFEEER-QWRL., SOICES DR LI-FERERBRICERE T 51
HDOEBRGHRENEES, TD-HIT EELGERMBINE VI REVKOMRY LIF T, ThEEHEL- ETRIERR - EEEH
B9 5, FCOIIGEELBTNE DLIIREORECIEASNTOEIDOMNEERET 570, LLOIDEKILGEERY -
ETLLEY LTS,

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.

| $2%21@ (Course Schedule)

1. EEBEZEIZHBITHEIOEIIZDOLNT: RIFEES. Residual 1b. loss landscape % &
EEBZEEOMNEIZDULNT flatness {5, lottery ticket {RERALE
AT IVIZLBEE
FREEFETIVICH T HEIRTHIRE
FEZEET L OBRE
SA4TIVIZ&DEE
J37=2—FILFYM
J37=a—F)LFRyk2
9. REEMETIOER BEELHRET L
10. FERERETILOER FEERLBRETIL2
. SATIVIZLDEE
12. BCHEHYFEE
13. Neural Architecture Search

14. PTFUia isENER

© NN

| BZEMN(FE-BHES) DFE (Study Required Outside of Class)

HOMLHFERRFZEDERC, MR BT, BE, HEH. Keras/TensorFlow $5U\& PyTorch ZAWVza—T 429 %F
DERMLEMREEBLTHEIE,

| A& ST 5 i - B #E (Evaluation)

ZEIFEE DL R—K70%) /2L R— b (Final Report)(30%)

| T F A (Textbooks)

L

| 2% 3#k (Readings)
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[ Z Dt (HP %) (Others(e.gHP))

EERODBRVSHTHINT, RETHMYHSARBIZEEDHLEZHVTEIELEY. HHVIEEDERERRSE-AR
ICEBLEYT DI ENBHD,

| sEE =18 (Notice)

AR B FERERAREICETEII—RAT—IHBTHS, RPFREOREE L. ATHREOREE LYSELMHE- R
FIILEFITHTEHIEEBIBEELISA T, EFHBEECOVTE, FIIREOBEE JYBELERKELERT S,

AHBE. S FULDOEBRREF T IEBRLBICIIRETHY . £REBED 50% U LA T RNy a G ERA R
XDOFREICL->TEESh D,
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HMBa—K/EEBEZ WR721/T—3H 4TV REE (D)
(Course Code / Course Title) (Seminar on Data Science(D))
HLEH KP8  3ZE(OHNISHI TAKAAKI)
(Instructor) XA ZHE(AMAMOTO YOSHIFUMI)
FH HF S H#A(Spring Semester) B 2Bi{3(2 Credits)
(Semester) ” (Credit)
BBFoNYLHT i B A&
(Course Number) AIR7600 (Language) (Japanese)
&%
(Notes)

| 123 M B 1Z (Course Objectives)

TR ATV RAORABE O EEERT S L. T—EYMIVRADFEEEF T H & BEOT —RISLTHEU B F ik
ERNTEDLIRDE A FEDRENCT —FDREE - YT INNATRBEISRALI-T — 20T ORKEERT D
CEBRRUEET —APMDFEREBR/THIEL. ET —REDVWTEINICHNT A LD EEMERHT H L. BHH
ERFEA-LTREEHERNT DILEREZERTHLERRELT D

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 necessity of interpreting results based on domain knowledge

| 22D MWZA (Course Contents)

TV ATV ADEBRMFEEMRRT 5. RRBRT — &N T IRICDBEGIME O FEEES,

This course will provide students with the foundations of data science. Students will learn the concepts, techniques, and tools
they need to analyze various types of real data.

| #2258 (Course Schedule)

1. T—E9 D=8 D Python D EHE
T—ANE BRI ER DR
T—AMHTNIE(EH b, TERID

RITHIRE

BG4

ETIILBIREERIEIR

MW E DR EEE

BRI T—2D 1

9. BRINT—E2DHH2

10. EvIT—20EYEL

1. F—EDHDFE=HD Linux ITURDFELE

12. T—E30HD=HD awk DFELVAE

13. HHEROILET—aveETa«R By ay
14. SRR TLELT—aveT«RAhyiay

© NN

| BERBREN (FE-EEF) DT (Study Required Outside of Class)

FEOREOEFEITCLT. EE. BETHLEBD D,

| A& ST 5 i - B #E (Evaluation)

BEEAOSMEL7EFEEDLR—H100%)

| T ¥ Ak (Textbooks)

L

| 2% 3#k (Readings)

RENTHEERTY 5.
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[ Z Dt (HP %) (Others(e.gHP))

1~7 [@IEXAK, 8~14 @I KFEEIEL T S.

| sEEETE (Notice)

AR B FERERPARECETEII—RAT—IHBTHD, RMFREORFEE L. iTHREOREE LYSELMHE- R
FILEFITHTEHIEEBIEELISA T, EFHBEECOVTE, FTIREOBEE SYBELERKELERT S,
AEEE. 2BERYO 50% U ENT A RAYavGERNARARRDFREICI>TEESNDS,
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