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[Outline (in English)]

- Students will learn organization and structure of compilers
and advanced technologies for realizing optimizing compilers.
Students also learn state-of-the-art theories and technologies
in this field.

- At the end of the course students will understand overall
structure of a compiler as a system and acquire advanced
knowledge on compiler and language processors.

- Before each class meeting, students will be expected to
solve exercises assigned as homework and to prepare your
presentation.

- Grading will be decided based on in-class contribution(30%)
and reports (70%)
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Most modern CPUs can exploit 3-level parallelism: (1) The
CPUs can dispatch multiple instructions from an instruction
stream in every clock cycle to exploit the instruction-level
parallelism (ILP). (2) The CPUs can execute multiple threads
simultaneously to exploit the thread-level parallelism (TLP).
And (3) There are multiple cores in a single CPU chip so
that it can execute multiple programs in parallel to exploit
the job-level parallelism (Chip multiprocessors). To achieve
high-performance in scientific computations, Wallace Tree,
Goldschmidt algorithms and Newton-Raphson algorithms are
used to speedup the operations of the multiplications, division,
and square root. For computer/CPU design, the Verilog
HDL (Hardware description language) is widely used by
both academia and industry. For the supercomputer design,
the low-cost high-performance interconnection networks are
required. This lecture will cover all the contents mentioned
above.

(BEBE]

Through this lecture, students will learn how to design
high-performance CPU/computer in Verilog HDL, including
ALU, FPU, caches, TLB, MMU, and I/O interface. After
finishing the lecture, students should become a professional in
Verilog HDL and in CPU designs.

[COBEEEIET D ETERENT « TATKY P —IIRE N1
EDRENEBERTIENTED L (RURENE LR2UBREFEH
RSN 7-FBRE L OMEE)]

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

[(REDEDH EFHE]

The contents of the lecture include technology and per-
formance evaluation, instruction architectures, pipelining,
floating point adder design, Wallace Tree, Goldschmidt
algorithms, Newton-Raphson algorithms, FPU/CPU design,
multithreading/multicore CPU design, cache and TLB design,
PS/2 Keyboard and mouse, VGA controller, and interconnection
networks. In the last class, students will present their work
related to this course.

(7957475=209 (G—TF12hvar, F4N— %) OFH)
7 L /No

[Z4—IWFT7—Y (ZATOEEE) OEH)

7% L /No
[REEHE] 3£ © 4fiii/face to face
[a] T WE
1 Performance Introduction, computer
Evaluation performance evaluation, and
RISC-V
2 RISC-V ISA and RISC-V instruction set

CPU Design architecture and RISC-V
RV32IM CPU design
3 Pipelining Pipelined RISC-V RV32IM
CPU design
4 Floating Point IEEE 754 floating-point
Adder Design formats, FPU addition and
subtraction
5 Wallace Tree Multiplication and Wallace
Tree Circuit
6 Goldschmidt Goldschmidt division and
Algorithms square root algorithms

7 Newton-Raphson Newton-Raphson division and
Algorithms square root algorithms
8 FPU/CPU Design RISC-V CPU/FPU
(floating-point unit) design
9 Memory and Cache Memory, memory hierarchy,
cache, and RISC-V CPU design
with caches
10 Memory MMU, TLB, and RISC-V CPU
Management and design with TLBs
TLB
11 Multithreading and Multithreading and multicore
Multicore CPU RISC-V CPU design
12 Input and Output Memory-mapped I/O, keyboard
Systems and mouse, and VGA controller
13 High-performance Supercomputers and
computing interconnection networks
14 Presentations Present your theme

[(REBENDZE (EFEFE - 658 - BES)]

Write Verilog HDL codes for CPU/computer system design and
prepare presentation slides. On average, it takes four hours to
finish weekly assignments.

(72 b+ EH#B)]

Online materials

(3£E]

1. Computer Architecture: A Quantitative Approach, Sixth
Edition, John L. Hennessy and David A. Patterson, Morgan
Kaufmann Publishers, Inc. 2017.

2. Computer Principles and Design in Verilog HDL, Yamin Li,
John Wiley & Sons, ISBN 978-1-118-84109-9, 2015.

(B AEERM D7 ik & EEHE]

1. Participation and discussion: 40%

2. Presentation: 60%

(BEDBERENPSDRDE]

None

CEPET AT S

Bring note-PC to the lecture
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[F% X b EHFEE)]

VIR R Tl AR

(B£E]

PRI, VU&h%, FIASEER, [ABHSERE5- 0% |, 4657 K, ISBN978-
4-320-01951-5

[BAESFE DA ik & E ]

LR — T: 80%, ZH~DOEBE: 20%
[2ENBERELSNDTDE]

¥Rl L

[Outline (in English)]

Course outline: This course introduces the theory and the
practice of modern cryptography.

Learning objectives: Students will learn various cryptographic
technologies such as cryptosystem, authentication, and so on.
Course outline: This course introduces the theory and practice
of information security.

Learning objectives: Students will learn how cryptographic
protocol works. Students will also learn how to implement
cryptographic protocol with programming language.

Learning activities outside of classroom: Students are expected
to study more than four hours for a class.

Grading criteria: Contribution to the class: 20%, Final report:
80%
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(BEOBELAN ([TE2sh)]
We study Functional Programming and Category Theory.

(2EBE]

Students will acquire working knowlege of category theory via
programming with Haskell. Basic notions such as functors,
natural transformations, adjoints, Kleiski triples, and monads
are fully explained.

[COBEERBIET D ETERENT « 7OVRI O —ITRE N
ENBENEBETIENFTE DD ZRUBENE LRUBRESH
KBRS N BR R & ORE) ]

12th Programming with ~ Students write programs that
Functors and implement various functors in
Natural examples in Lec11-12.
Transformations
13th Kleisli Triples and  The concept of Kleisli triple is
Monads introduced with various
examples.
Text: Lec13 and Lecl4
14th Programming Students write programs that
Kleisli Triples implement various notions

T4 7uvR) -0 %, [DP1] & [DP2] |ZB5#

(BEDEDT EFE]

After basic materials are presented, students are asked to
write Haskell code to implement abstract concepts according

to concrete examples.

(795475-205 (9N—TFF1xByyar, T4A— %) OEH)

» 1) | Yes

[74—IWRT—27 (ZHTOETE) OEH)

7 L /No

[REEHE] 235 © Hfifi/face to face

] T ke

1st Introduction The goals of this course is
presented. Students will be
able to decide whether to
enroll in this class or not.
Text: Lec01-02

2nd Programming Programming with Haskell.

Categories Implementing examples in

Lec01-02

3rd Products The concept of products are
explained.
Text: Lec03-04

4th Programming with  Students write programs with

Products tuples, implementing
examples in Lec03-04.
5th Coproducts The concept of coproducts are
explained.
Text: Lec05-06
6th Programming with  Students write programs with
Coproducts the Either type constructor,
implementing examples in
Lec05-06.
Tth IO in Pure I0 in Haskell is explained.
Languages Text: Lec07
8th Monads Monads are explained.
Text: Lec08
9th Abstract Data Types Trees, stacks, queues, and
other standard data types are
viewed from category theory.
Text: Lec09-10
10th Programming Students write programs that
Abstract Data Types implement various arrows in
sample categories in Lec09-10.
11th Categories of The concepts of functor, the

Functors

category of functors, and
natural transformations are
introduced.

Text: Lec11-12

such as state, continuation,
and other functors.
Text: Lecl3
[(BEBENOZE (EFEFE - 658 - BES)]
Perform all the tasks that are assigned in class. Students are
encouraged to do pencil-and-paper calculations in all examples.
On average, it takes four hours to finish weekly assignments.
(722 b+ &EH#B)]
Materials will be available on-line.
(BEE]
Learn You a Haskell for Great Good!, Miran Lipovaca, No
Starch Press.
Haskell — the craft of functional programming — 3rd edition,
Simon Thompson, Addison Wesley.
(R ESEE DA ik & B %]
Contributions to the discussions in class (50%). Talks at the
presentation meetings(50%).
[(ZEDERENISDRDIE]
Lots of drawings are added to visual aids.
(B4 P HEfR T N E 3R]
PC
[ZnbnEZEE]
None
[Outline (in English)]
We study Functional Programming and Category Theory.
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[(REOBIELBN ([@ERsh))

The topics include

- explaining advanced Al techniques

- introducing the state of the art AI techniques
- solving some real world problems

(BEEE]

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

[COREEEIET I ETERENT « FOTRY D —ITREN T
EDRENEBRTBH_ENTE DD (RLURENE EFUABELH
ICBARS N -2 BHRR & DEEE) ]

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

(REDOEDH £FHE]

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

Moreover, there will be some questions for students to think
and discuss in-class for promoting active learning and mutual
learning among students as well.

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

[74—IWRT—27 (ZHTOETE) OEH)

7 L /No
[REEHE] 235 © Afiii/face to face
[ = MN%

% 18 Introduction Overview of A, History of Al,

and the state of the art of Al

% 2 [l Problem solving Searching for solutions to a
problem

% 3 Al Application of Each student selects a search

problem solving problem topic to solve with a

problem solving algorithm

% 4 i  Reasoning Knowledge representation and
inference mechanisms
-forward chaining
-backward chaining

% 5 (1 A decision-making A rule based system

-identification decision tree
-from a training data to a
decision tree

-from a decision tree to refined
rules

system

7t

THHELEBEZER FATH ¢ 2022/5/2

45 6 Il Each student proposes and
implements a small
decision-making system with

learnt reasoning mechanisms

Decision-making
under uncertainty

% 7 | Mid-term Students make presentation of
presentation their work on searching for a
solution system or a
decision-making system
% 8 [il Big data mining clustering, classification,

knowledge discovery
Supervised/unsupervised/semi-
supervised learning and
transfer learning

%5 9 1l  Machine learning

% 10 [0l Neural Network and - Neuron Networks, Back
Deep Learning Propragation

- Introduction of DeepMind,
DeepBrain.

% 1118 Other Hot Topics: CNN, Deep Learning, LSTM,
Transformer

% 12 [ Applications Knowledge discovery in
healthcare, smart home,
medicine structure discovery

% 13 M Human-like KID model and associative

memory and recall models and
mechanisms

cognitive computing
and associative
memory modelling
Final term project
presentation

[(BEBENOZE (EHFEFE - 678 - BES)]

Students should be able to search for related research articles
and read them. They are asked to identify a real world problem
to solve for the final term-project. It takes two hours to finish
weekly assignments on average.

(72 b+ &EH#FB)]

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

[2]. "Deep Learning", MIT press, Ian Goodfellow and Yoshua
Bengio and Aaron Courville, https:/www.deeplearningbook.
org/

(BEE]

[1]. Data Mining: Practical Machine Learning Tools and
Techniques, Han H. Witten, Eibe Frank, and Mark A, Hall,
Third Edition.

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

[3]. Distributed reading materials

(B AEEEME DA ik & B %]

Evaluation on students is based on assigned exercises,
Mid-term presentation and report(30%), and Final term
presentation and report(70%).

(REDBERE,PSDRDE]
Interactive learning is preferable.
Interactive discussion in classes

%5 14 [A]

presentation of their solution
to a real world problem



THHAEIEFERE SE1TH ¢ 2022/5/2

HUI500K1

LS X7 LR

kB B=

BAHC 2 BAT | IR - EPEIEE/Spring
EHHE
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HEFEORHE T LD S BT VT X L QBRI ¥
VT4 770y 7 2B E LERE TR #ETERO) v -2
ERE L RME oMAHEEIZIED R S SITELETR O
MPHMEFEICE L T2 R0 5. F 7o, #ELETE. B, =2 —
FTIA Y NT =7 % EOFEMEICE T L iERERY B LT, B
HAREDOH G A LTSI L TR E 2 HIWE T 5,
[BEEE]

BHEAIRE (O CTH LY F) ORI A % AR IR
BL. MHEZCHMENOMAEE BT L2 FEREET 5,
[COBREERBIETZETHBENDT + TOVYRY L —IIREh -
EDEENEBBITIEHNTED D (ZRUBEPE EZUABERET
ICBREShA2BREEDORE) ]
Fq7uaxE)—nS L, [DP1] & [DP2] (2

[(REDEDH EHE]

AR O MR A A RICINET 2 L 2 HEL LT, £
FTHERE LD, BEHT N T X LOHGENIERE BIRD/ST A —
Y THDHRSHY MR REGIET 587 A =5 Thb A ) X—
Ta v L), EVTa v 7Ty 7 REE LRI iR
TFHE D) ¥ — D % BE L 72 FEREE, AR HED (R
S BIHEALET R OETMLFEICE L T8, Web 225 AF L7270
7T A G ERICHEED R AT S0 Al L THE
LY AT AAOHRZFED Do

You will learn the advanced theories of evolutionary com-
putation including (1) Theory of genetic algorithms such
as takeover time and innovation time, (2) Design for the
building block, (3) Linkage learning and linkage identification,
(4) Estimation of distribution algorithm, and (5) Parallel
evolutionary computation. You will experiment and discuss by
using a prototype program obtained from several Web pages
and/or read a paper by turns, and learn about evolutionary
systems.

(795475—=05 (9N—TFF12Byvyar, T4A— %) OEH)
H Y /Yes

[74—IWRT—7 (ZHTOETE) OEH)

7 L /No
[REEHE] 235 © Afiii/face to face
[5] = WNE
Bl AT A BEOHE, NE. #oh, B
UM i O R EA
BoME Wil EEMNTLV AFXF—<ELULNT4rFTOv
TYVALOHBEELE 7, 7LV A 3= FIZX 58551k,
FEHME GA. = v F o FFE £
H b o 720 O FF
53 E Wk 2 RREIHE SEERT VT X L OEEHES
LRI A XDFE5E, IR - %
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[1] B % [#EE 7T X4 #FAGHR (2008) (Munetomo,
“Genetic Algorithms”, Morikita-shuppan, 2000.)

(BEE]

[1]1D.E. Goldberg, “Genetic Algorithms in Search, Optimization

and Machine Learning”, Addison-Wesley, 1989.

[2]1 dbEF i [@Ii 7 T) X4 1~4] E¥KFE (2000)
(Kitano, “Genetic Algorithms I - IV”, Sangyo-tosho, 2000.)

[8]1 AH # [ ATLAa | RHEEHA A (2000) (Arita,

“Artificial Life”, Kagaku-gijyutu-shuppan, 2000.)

[4] Proc. The ACM/SIGEVO Genetic and Evolutionary

Computation Conference, 1999 - 2021.

[5] Proc. The IEEE Congress on Evolutionary Computation

Conference, 1999 - 2021.
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[Outline (in English)]

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

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

Grades are judged comprehensively from the report (60%)
and the attitude of participating in the class (preparation for
presentation, question and answer status, etc.) (40%).
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10 THL OIS WAL % W26 & A 7 4
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THMHEIER LB R %2 Y = 7 L TR 5

(BEE]

VEIZIE U TRAT 5.

(B AEEEm D % & E %)

355 (40%) L L AE— T (40%) (2N, #EPOSMOES -
FE(20%) % B L, BAIHEIT5.
[ZEDEREH,PSDORDIZE]

Bz L.

(B4 D HEMR T N & 3R]

B5 -+ PC 2T 5.

[Outline (in English)]

Students will overview the technology of visualization that
displays various data on computer screens so that people
can see the data. The goals of this course especially
include acquiring the knowledge of the basics of visualization
technology and becoming able to read recent papers on
visualization. The students are expected to spend typically 4
hours for preparation, review, and assignments for each class
meeting. Grading will be decided based on presentation (40%),
the final report (40%), and in-class contribution (20%).



COT500K1

ATV 19 MEEEE

Bl 15

HfTR 2 BAGT | BHRERRED) © BkERIRE/Fall

EHHE
[REOBIELEHN ([@Z25h)]
F 7V MEMSHELEBAISETMAE LU T I VSRR
TdH 5 Scala DIEARIZOVWTHEDFF, Scala id Java & X— A |2
BREILIR SN2 7075 3 VY /ST, Java OREBAED L9

IR ENT-ONEFERZ LN TEE T,

(EERE]

Scala # WM 70/ 5 0%B 35 L1280 . T,
RAEH & JERI B OB % T B 72 o OFEREIRE E BT
o 70T I VT ETEHERRS L 2 2 HPRHERICOWT, H
P TEL L9120 ET,

([COBEER/ET S ETEREDT « TOYER) I —ITREN T
EDBENEBRTHENTE D HUREHE EFARE5HH
ICHAREhAZERR & DOBEE) ]

74 7u<R) =055, [DP1] & [DP2] (Zfil

[REDEDH EFHE]

BT, RPOBEZMHPALT, Scala f1 ¥ 7)) Far /845
7 EOBRW NS L ERFELCOWTHE LT3, 20H%IiH
IR ). BN Scala DIFBI L EETEICOWTHIE L.,
YTNA=FeBHNT, ZHEORTTLEY T a v EfTVWE
To FLE¥rF—3 3 Tld, HIZ Scala DWREZ 42 Z L1
LEFEST. ATV MEMRBEEA L L CofiED . %
ERHLPIIT LI EAROLENT T,

(797475—=05 (9N—FTF1Zhvyar, T4A— %) OEH)
H /Yes

(71— FT7=7 (EHTOREE) OXi]

7% L /No
[REEHE] 235 © Afifi/face to face
[ = MNE

% 1M Scala OBEZE Scala SiEDA » ¥ — 7)) ¥ Dt
B, A7) 7 NOETHE

TN NVHERERFTET,

%2 | BRI AT scala DA, 1) 7T VIZDON
THUIFET,

% 3 [ Scala DA HE var & val D&\, foreach,
while, if, def, tuple 7 & DFEAR
IOV THEDET,

%4 | RIS scala OGOV THLF
o RO & BHREIAHT

WCOWTHEELET,

HBE5M rI5AEFTVr b class EFRICIA, YTV
7T 27 MRS object EFE
FEOET,

Feln MkErsu—Tx MEioEz e, B TV
7 U—=TXIZOVTHELTET,

HEIE aLvriarv List, Array, Map, Set O ffivJ5
& . mutable & imutable M\
LREIZDODWTETE T,

% 8 [ for . if 2\, map for i, if 3 % map DA L 7
HAEEIZOWTHEE T,

89 [ KL trait trait DA, I v 7 AL VA
WD AT = AN FFEVET,

10l r—A2 I A =R T7 AOM&E RIS
DWTHIFE T,

FA11lm 85—y F match . EHEHZ IO
THUIFET,

120 AHJ1& XML scala |28 5 AT D)k,
XML O IZDWTHETE T,

13 BST XA—8 LHIR A B8 T A= FLLihifEA v N—

A ZOWTHELET,

g{g

TR TR H :2022/5/2

#14lm TSI 7o - Lo LTS scala T
kT BT TE ST IV TOF

ERETET,

[ﬁ%ﬁ?ﬁ%@—? (ERZE - 78 - BES))
AIZFEOUEM - EFOIZERFIER L, FHIZOE 4 B2
#EELET,

TLEYTF—a s DEMDIZOIZ, Scala DFEFEIZ DWW THFTH
HELET, T2 i%?%fffstﬁkﬁﬁ%ﬁotﬂ/wm— FO1E
WEITWE T, RO TEM L LT, Scala DEFBIIHREE % FH
L7za—F&, Z0FHrEVLLR-MEROTFT, INzER
TAHLEOOEEFHELELLET,

[ b &EHRE)]
T rIA4 VTR A N EFH

(BEE]

%4 F)viScala A7 —F 7N T0TT IV TH 2R,
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[Outline (in English)]

[Course outline]

Students learn Scala language which is an object-oriented
language and also a functional language. Scala is a program
language extended from Java language. The students can learn
how Scala solved problems existing in Java.

[Learning objective]

The goals of this course are to learn object-oriented language
in deep. The student understands the inner architecture of
Java, such as bytecode and garbage collection, and finally
understands the object system in Scala.

[Learning activities outside of classroom]

Students will be expected to examine functions of Scala and
report them in front of other students. To prepare the
presentation, your study time at home will be more than four
hours for a class.

[Grading criteria / policy]

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

discussion at class (10%)

presentation (40%)

final report (50%)

> S IA
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Advanced Networking and Computing
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(REOBELAHN ([TaZ5h)]

The course attempts to provide a unified overview of the broad
field of advanced networking and computing technologies.
The course content mainly consists of two parts, advanced
networking for wired and wireless communications and
advanced computing in cyber and physical systems.

(BEEE]

Students are expected to understand the latest network
technologies including wireless WAN, LAN and PAN, ad
hoc and sensor networks, and the next generation of the
Internet, as well as the state of the art in advanced computing
such as P2P computing, grid computing, cloud computing,
fog/edge computing, ubiquitous/pervasive computing, trusted
computing, cyber-physical computing, social computing, big
data, activity recognition, affective technology, etc.

[COBEERBIET S ETERENT « TATKY P —ITRE N1
EDRENEBERTIENTED L (RURENE LR2UBREFHEH
RS h7-FBRE & OMEE)]

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

[(REDOEDH EFHE]

The course covers new paradigms of representative networks,
communications, and related computing technologies. The
course starts from a general introduction on the current trend
of networking, and then detailed discussions of a variety
of networks and communications, to the newest computing
technologies. Students will write a class report after each
class. Every student is required to choose one related topics
to investigate, write a final report and finally present it in the
class.

(795475—=05 (9N—FTF1xhyyar, T4A— %) OEH)
7 L /No
[Z4—IWRT—7 (S TOEBE) OEHE)

7 L /No

[#REEETE] 123ETEHE © Xifi/face to face

] T ke

1 Introduction Course outline and teaching
approach

2 Network Past, Network technology history,

Present and Future popular networks, wireless
sensor network, ad-hoc
network

3 Next Generational  IPv6 Internet protocol, and
Internet Protocols research on future internets

4 Network Security History and typical security
and Cryptography  technologies in computer

networks

5 Advanced Internet  Grid, P2P, Web Services and
and Web Computing cloud computing

6 Ubiquitous/Pervasive Main technologies in Ubicomp
Computing or PerComp

7 Smart/Intelligent Smart objects, spaces,
Objects and environments and services
Environments

8 IoT, Big Data, and Internet of Things, Big data

CPS problems and technologies,
cyber-Physical systems

9 Activity and Human activity recognition,
Attribute animal activity recognition,
Recognition human attribute recognition

10 Affective Technology Affective computing, sentient
and Emotion analysis, emotion recognition
Recognition

11 Discussion on
Preparation of
Presentation and
Reports

12 Presentations &
Discussions (I)

Cloud/fog/edge computing,
internet of things, social
computing, cyber technologies,
affective computing
Specific topics in
cloud/fog/edge, 10T, ubicomp,
social comp, cyber technologies
Specific topics in
cloud/fog/edge, 10T, ubicomp,
social comp, cyber technologies
14 Final Presentations Subjects related to advanced
and Fina Reports networking and computing

(BEFHAOFE (EHFEEE - 7Y - BES)]

Read the lecture note before a class, browse other materials
related to the class subject after class, write a class report,
present the investigation to a specific topic, and submit the
final report. On average, it takes four hours to finish weekly
assignments.

(72 b+ EH#HB)]

Online teaching materials provided by this teacher.

(B£E]

Papers in journals and proceedings, and related materials on
the Internet

(B AEEEME DA ik & B %]

Quality of class reports (40%), final course report (30%), and
final presentation (30%)

[REDEREILSDRIZE]

Teach more on how to search papers/documents related a topic
on the Internet, and summarize their main content in writing
a class report.

(B4 P HEfE T N X 3R]

Bring Note PC

13 Presentations &
Discussions (II)
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(BEE]
- Ronald N. Bracewell : Fourier Analysis and Imaging, Kluwer
Academic / Plenum, 2003
- B.Girod, G.Greiner and H.Niemann (Ed.) : Principles of 3D
Image Analysis and Synthesis,

Kluwer Academic Publishers, 2002
- N.Nikolaidis and I.Pitas : 3-D Image Processing Algotirhms,
Wiley, 2001
- D.Caramella and C.Bartolozzi (Ed.) : 3D Image Processing -
Techniques and Clinical
Applications, Springer, 2002
- O.Faugeras and Q.T.Luong :
Images, MIT Press, 2001
- JR.Jensen : Introductory Digital Image Processing 3.
Edition - A Remote Sensing Perspective,
Pearson Prentice Hall, 2005
(R AEEEE DA ik & B %]
RSNV AR - 0|, WGlENMREO TV e T—2 a Y OH, &
EFOFERTORSORB L HORE S IZEH L CEHliT 2.
[EOBES, 5 DRSE]
EERANRT B &9 RIS L2V,
(B4 P HEfE T N E 2R )
=k RXvarnk

[ZDeDEEEE]
BB GMEICE L Th AT A L, B35 0L
GULBLLZBUR D & B E D i His,

[Outline (in English)]

Students learn and understand the meaning of multi-
dimensional signal/image processing. Students acquire the
knowledge, especially in understanding the fundamental
concepts, algorithms and their applications so that they can
use it for their own research.

Students need statistical handling techniques for dealing with
multidimensional signals and images, because the amount of
data is enormous. In the process of learning the fundamental
concepts and techniques, they will become familiar with such
statistical processing, understand the main points of the
research of the ancestors, and apply the ideas and algorithms
of such data processing to their own research.

The standard for outside classroom learning such as prepara-
tion and review of this class is 4 hours per week. Student grade
is evaluated according to the quality of the submitted report,
the quality of the presentation at the time of introduction of
the dissertation, the quantity and quality of the statements in
the discussion during the class.

The Geometry of Multiple



THHAEIEFERE SE1TH ¢ 2022/5/2

HUI500K1
3 RITBRG R T4 3R

it X
HArE 2 81 | BHRERED : BREEIEREE/Fall
XHHE :

[(BREOBELAN ([TEZ3H)]

3 WM EM R OB R E RS 720 DR b BMYI L FHEO—DOTH
0, HD, 3 RTCWHEFAMT XS < OBEFFAMT A 5 73 5 Al
THhbo 3 WILHUGEHT 72, HE L ZOERUHEOBE» SR
LT, MAHMOEEEAIMFEL, FrLVEYEA T4 7O REMER
FDRRMEIZDONWTES,

(ZEEE]

3 WILTHEROHUFATI 2> 6 FR T F CTHOH 72 3 IRTTHLEEAT D&
RGEBFET L2 HIEE T 5.

[COBEERBIET D ETERBENT « 7OVRI O —IIRE N
EDEENEBB TP TE DD (RUBERE ERABEHE
ICBREhEZEREEDOREE) ]

T4 7uvR) =055, [DP1] & [DP2] (ZR5:#

[BEDEDHH EFHE]

3 RICMAE DA M 2 R RICHRT 52 2 L 2 Big L, Z0HHE
PHFER, NOBFREICIHE D . 3 Kotk gx B a2 5 15
BALFR - AN E TR R HREFZIT TR, AOBE
RN, BTN A AHT e & ORISR D W ERER TRAT S
Z & T TR DAL ORI AR ME  TOLERTE D XD 12T S,
EROVAETIL, FHPHERNIRIRL 72 8 RITHLGHAT B O
ERANTH T LT, HATO L D iRGEREY HIET,
(7957475209 (GW=FF1xRhv>ar, F4~—1%) OFEH)
H Y /Yes

[Z4—IWKT7—7 (BHTOEEE) DEH)

7 L /No
[FREETE] 3R - xTH/face to face
il T W%

%1 3 RTTMROFERE FUOIZ, 3 WITHLGHEA D41k

%

R AR B

R, R, RSO

[EETNIS N NEVE S joc

Plenoptic Function, 4 Kt

22H

50 3D TAATLA Q) TFHII T, WL EadEs
— AFFANHA K

#e6m 3DTAATLA(2) ZRAER. ZIRAEX. A 77T
— ATRELHR WA A=V 07 R a—2shR

BTE KOs I74 Fur5 74 DOFEH, Computer

Generated Hologram

%8 PHEREREE 1 I AR OB

89 hHEEREE 2 rh AR SR

5510 [0 SEARIEH AL Plenoptic Sampling, Light

Field Rendering

#1100 3 RICIHMFAE RS SLAM., SfM 7% &

120 3 ¥ 27— 37F) Camera Array. Coded
Tr N TTT4 Aperture. Light Field Camera

%2 ANOHIE
5 3 Inl  SAOLE: & kB

540 JeiRZEm

e
513 IH R PEETER 1 AR CER
514 Nl IRHEENETER 2 B Epets

[(REEESNOZE (ERZE - 7Y - BED)]

LEG U T EROTE LE, REEROEMPL LR - FOfE
BRSO Mt & & o RIZFEOIEA - WEHFORERMIIEE L, &
BIZOE 4 M EEEE T2,

(7% 2~ HRB)]

HBEEDMER L /2GR 2 R E 72134 > 74 Y TRAT T %,
(z2%E]

PG U T, BEPTRAT 5o

[RIEEFED S % & B %]

2 [ OMESEFRE LAR— M T BEMNICHITT 2, SEERIE, B
FEA T 725 EDO R CONEMN 1 Bl &, $55E L7 EBS & T
DEF 5 AEDNIZER SN HLONBTBRMN 1 ATH L.
[BEDERELSDTDOE]

% Lo

[ DR T N X H85fh]

RS ERIFICIE, — P PC 2 EBT AL

[Outline (in English)]

3D image is one of the most appropriate topics for handling real
world information and 3D image technology is an integrated
technology established from many element technologies. By
understanding 3D image technology from the viewpoint of
vision and information processing, youll understand the
characteristics of integrated technology and think about the
possibilities and future possibilities of new media.

The objective of this course is to understand the whole picture
of 3D imaging technology, including from the acquisition input
of 3D information to the display output.

After each lecture, students will be expected to spend four
hours to understand the course contents.

Grading will be decided based on presentations (80%) and in-
class contribution (20%).
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Fq47axER)y—nH 5, [DP1] & [DP2] (2
[(BEDEDFH EFHE]
MREAREARE L, LEIS L THE LTI -

(795475 —200 (GN=TFF42hyyar, F4A— %) OFEf)
7L /No

[Z4—=IWRT—7 (ZHTOEBE) OEH)

7 L /No

[FREEETE] 3R © kT /face to face

Ia] T N

1 HAT VA RO LD TS B H A
§ U ABIUHIEY AT 5 OE

2 WA OEE WY AT AR LER AT DH
AR DIEE

3 WL AT aET—Y) BB ATLAORMEE 7—1) 2%

TR b

4 REERER (1) REHER L ZOM

5 REHER (2) ML, A Y 2T 4

6 AT L OEEN VAT D OREERNTFE

7 WY - TR AT A ORI - a R &
Z DBk

8 F 7T AL WY AT LT 7T AL

9 g WY AT A e mER . IRES
kL ORI

10 HRACE R A REET 1 — RNy 2712 X A E
BEiREN

11 F T =N — REHEERE, TR AW
74— KNy 7 EEHE

12 wElL¥Fal—% WML Fal— & OMEL HEHE

13 I —KF = R ROME & jEEHE

14 Wi 1~ 1 3EDIEE
[(REFEHOEE (ERFE - 658 - BES)]
SEGROTE, 78, HEANORY # A4,

RIFED WS - FHEORER IS ER X, FBEICOE 4 W %R
L35,

[F%Z2 b+ EHRE)]

L

(BEE]

AR THR,

[BAESTE D ik & Bt

FEHFEE 1 0 0 % TS 5.
[(2EDERENISDRDIE]
REFEFHHHBBICOET v r— M2 EBLTVELTA
(B4 HHEfE T N & 23]

B2 L

TEHA A FERE SE1TH ¢ 2022/5/2

[Outline (in English)]

The aim of this course is to help students acquire an
understanding of the linear system theory.

The goals of this course are to help students acquire an
understanding of linear systems and control theory. Students
will be expected to have completed the required assignments
after each class meeting. Your study time will be more than
four hours for a class. Your overall grade in the class will be
decided based on the following

Reports : 100%
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Global CIS Special Lecture 1

RHE =

BT A4 MV FA—NIL CIS $5RIEE 1
HATE 2 BT | BHEEREE - BRRERIRE/Fall
KHEHE

(BEOBMELBR ([Fz225h)]

Practical machine learning:

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

(BEBE]

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

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

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

[(REDEDH EFHE]

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

Project/assignment outputs will be reviewed in the classroom.
(7957475-209 (F=TFF1Zhvyar, FT4R— %) OFH)
1 /Yes

[Z4—IWRT—7 (S TOEBE) DEH)

7 L /No

[#REEETE]] 123ETEHE © XHTii/face to face

[a] == WE

1 Introduction Introduction to data science
and machine learning

2 Data science Data acquisition and
visualization

3 Classification 1 Basic techniques and
performance measures

4 Classification 2 Generalization and overfitting

5 Classification 3 Advanced techniques and
applications

6 Data collection Web scraping and other
techniques

7 Regression 1 Linear regression

8 Regression 2 Other techniques and
applications

9 Midterm project Midterm project workshop

10 Clustering 1 Basic techniques

11 Clustering 2 Other techniques and
applications

12 Dimensionality Basic techniques and

reduction applications

13 Deep learning Introduction to neural
networks and deep learning

14 Final Project Final project workshop

[(BEBENOZE (ERFEFEE - 67E - BEY)]

Reading, research and programming assignments.

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

(72 EHFE)]

Course materials will be provided in class.

(BEE]

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

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

(R EEEME DA ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(R ERT N E 1)
Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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RHE =

H7 8 A MV g A—INIL CIS 85I 2
HATE 2 BT | BHEEREE - BRRERIRE/Fall
KHEHE

(REOBIELAN @EZAP)]

Image processing and recognition:

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

(BEBE]

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

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

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

[(REDEDH EFHE]

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

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

(795475=—=29 (GN=TFF1Zhvyar, T4A— %) OEH)
H Y /Yes

[Z4—=IWKT7—7 (BHTOEREE) DXH)

7 L /No

[REEHE] 3£ © 4fiii/face to face

I T MNE

1 Introduction Introduction to image
processing and recognition

2 Image processing 1  Image acquisition and
digitization

3 Image processing 2  Point and neiborhood spatial
filters

4 Image processing 3 Frequency domain image
processing

5 Image processing 4  Noise removal and restoration

6 Image processing 5 Segmentation and
thresholding

7 Image processing 6 Morphology

8 Midterm project Midterm project workshop

9 Image matching 1 Template matching and

feature matching

10 Feature extraction 1 Edge detection
- derivative-based techniques
- LOG and Zero-crossing

11 Feature extraction 2 Edge detection

- Canny filter

Corner detection and matchers
12 Feature extraction 3 SIFT and other techniques
13 Image matching 2 Hough transformation and

vote-based techniques
Image recognition project
workshop

14 Final project

TEHA A FERE SE1TH ¢ 2022/5/2

[(BEBENOZE (EFEFE - 658 - BES)]

Reading, research and programming assignments.

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

(7% 2+ EH#E)]

Course materials will be provided in class.

(3EE]

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

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

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

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(ZEPERT N Z IR )

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

7 E A MV A=V CIS $55lEEE 3
HATH 2 BT | BRI - FFEAREE/Spring

EHHE
[(BEOBELAN ([TEZ3H)]

Pattern recognition and machine intelligence:

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

(BZBE]

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

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

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

[(REDEDH EFHE]

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

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

(795475—200 (GN=TF12hyyar, F4A— %) O]
H Y /Yes
[Z4=IWRT—9 (FHTOEZE) OFk]

7% L /No
[REEHE] #23EIHE © Afifi/face to face
] T WE
1 Introduction Introduction to pattern
recognition and machine
intelligence
2 Statistical Pattern - Features and Their
Recognition 1 Distributions
- Feature Vectors and Feature
Space
3 Statistical Pattern - Likelihood and the Bayes’
Recognition 2 Law
- Feature Space, Principal
Component Analysis and
Eigenspace
4 Statistical Pattern = Economic gain and ROC curve
Recognition 3
5 Statistical Pattern  Clustering and thresholding
Recognition 4
6 Structural Pattern  Pattern Recognition by Syntax

Recognition 1

Analysis

7 Structural Pattern = Formal grammar and parsing
Recognition 2

8 Midterm project Midterm project workshop

9 Image features for - Corner-based techniques
matching - Scale-invariant techniques

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

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

12 3D image analysis 1 3D block world recognition

13 3D image analysis 2 3D shape from X

14 Final project Final project workshop

[(BEBENOZE (EHFEFE - 678 - BES)]

Reading, research and programming assignments.

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

(7% 2+ HFB)]

Course materials will be provided in class.

(BEE]

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

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

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(ZE D EfRT N Z 5]

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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Global CIS Special Lecture 4

RHE =

BTy A4 MV FA—/NIL CIS Rl 4
BT 2 B | BHEERRE - FFERIRE/Spring

EHHE
[(BEOBELAN ([TEZ3H)]

Computer and Information Sciences for global innovation:
This course is designed to give graduate students the
fundamental knowledge of and training for applying computer
and information sciences for global innovation.

(BZBE]

The goal of this course is to provide students with knowledge
and understanding of the process and methodology to apply the
asset of computer and information sciences to solve real world
problems through global innovations.

(COBEEBET S ETERBEDT « 7ATKRY O —IIREN T
EDEENEBRIDENTE Dy (BUREMB LEABREHE
ICBARS N -2 BHRR & DEEE) ]

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

[(REDOEDH EFHE]

The course, conducted in English, will enable students to
understand the basic knowledge necessary to apply computer
and information sciences to solve real world problems through
global innovations. Students will enjoy related practical
Python programming using code samples provided by the
instructor.

The course will mainly consist of lectures including real case
studies but time will be given for students to work on research,
discussion and RPA programming projects. Project/assignment
outputs will be reviewed in the classroom.

(79F7477-209 (GN=TFF12hvvar, F4N- ) OEH)
1 /Yes

[Z4—=IWKT7—7 (BHTOEREE) DXH)

7 L /No

[REEHE] 3£ © 4fiii/face to face

I T NZ

1 Introduction Global innovation in 21st
century

2 Innovation 1 - Value creation and value
capture
- Innovation process and core
competence management

3 Innovation 2 - Differentiation for user
benefit
- Analysis of positioning and
enhancement of capabilities

4 RPA programming  Programming for RPA (Robotic
Process Automation)

5 Project workshop 1  Innovation case study
Diffusion of technology and
disruptive innovation

6 Marketing basics 1  Introduction to marketing
theories

7 Marketing basics 2 MOT marketing methodologies

8 Innovation case Birth of personal computer

study 1
9 Innovation case Evolution of the internet
study 2

10 Project workshop 2  Market creation by technology

11 Product architecture Modular vs Integral
Open vs Closed
Platform leadership

TEHA A FERE SE1TH ¢ 2022/5/2

- Business architectures and
earning models

- Internet services, Web
marketing and monetization
13 Project workshop 3  Business innovation

14 Summary Globalization of technology
and business

[(BEBENOZE (EFEFE - 658 - BES)]

Reading, research and programming assignments.

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

[F*ZX b EHFB)]

Course materials will be provided in class.

(3EE]

Clayton M. Christensen, The Innovator’s Dilemma: When
New Technologies Cause Great Firms to Fail (Management
of Innovation and Change), Harvard Business Review Press;
Reprint edition (November 19, 2013).

W. Chan Kim and Renee Mauborgne , Blue Ocean Strategy:
How To Create Uncontested Market Space And Make The
Competition Irrelevant, Harvard Business Review Press; 1
edition (February 3, 2005).

Frederick E. Webster Jr., “Industrial Marketing Strategy,”
Wiley, 1995.

Hugo Tschirky et al, “Management of Technology and
Innovation in Japan,’Springer; 2005.

(B AEEEME DA ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

(B4 P HEfE T N E 3R]

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

12 Business models
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COT500K1

Business  Application  System

I IEfE

PTIAL PN ESRRT TV —2 a2 X7 LEE
HATE 2 BT | BHREIRED - BRRERREE/Fall
KBHE

(BEOBMELBR ([Fz225h)]

- The essential way of thinking in developing Business
Application Systems by understanding their definition, aims
and exit criteria.

- The essential way of thinking in using Java for developing
Business Application Systems by understanding the effective
and excellent features of Java.

(EERE]

- To master application skills to develop Business Application
Systems by understanding their software architecuture,
system structure, development process and development
techniques.

- Especially to master application skills through actually
developing batch business application programs by using
a Java code generation tool in a seminar of programming
practice.

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

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

[(REDEDH EFHE]

Review tests will be given after each lecture and their results
and comments will be feedbacked.

. Introduction to Business Application Systems and Java

. Outline and structure in Business Application Systems

. Development process for Business Application Systems

. Online system development

. Batch system development

. Batch system programing practice using a Java batch code
generation tool

(79574T5-207 (GW=FF41ZXhyYar, F4A— %) OFf]
Y /Yes

[74—IWRT—7 (ZHTOEZE) OEH]

O O W N

% L /No

[EEtE] 2B - 4~ 5 1 “/online

[El T N%

1 1. Business 1.1 Business Application
Application Systems Systems in Business
and Java

2 1. Business 1.2 Effective and excellent

Application Systems features of Java in developing

and Java Business Application Systems
3 2. Outline and 2.1 Example of Business

structure in Process and Enterprise

Business Architecture Framework
Application Systems

4 2. Outline and 2.2 System Foundations
structure in supporting Business
Business Application Systems
Application Systems

5 3. Development 3.1 Requirements definition

process for Business
Application Systems
6 3. Development
process for Business
Application Systems

3.2 Design

Development

7 3. Development
process for Business
Application Systems

3.3 Implementation and Test

8 4. Online system 4.1 Online system
development development using Java

9 5. Batch system 5.1 Batch System Design
development

10 6. Batch system 6.1 What is Jaime?
programming

practice using a
Java batch code
generation tool
11 6. Batch system 6.2 File-to-File Pattern
programing practice Generation
using a Java batch
code generation tool
12 6. Batch system 6.3 Control Break Pattern
programing practice Generation
using a Java batch
code generation tool
13 6. Batch system 6.4 DB-to-DB Pattern
programing practice Generation
using a Java batch
code generation tool
14 7.Report Test
Problems

Explanation on Problems in
Reporting

[(BEBENOZE (EFEFE - 658 - BES)]

- Object-Oriented Analysis, Design and Programming

- Java Programming in Eclipse

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

(7% 2+ EHFE)]

Original text material for each lecture will be given.

(B£E]

- Foundations of Business Systems,by P.O.Flaatten, et al 1989,
The Dryden Press.

- Software Engineering: Modern Approaches 2nd  Edition,
by Eric J.Braude, Michael E. Bernsteins, 2011, John Wi-
ley&Sons,Inc.

-The Adventures of An IT Leader, by Robert D. Austin, Richard
L. Nolan and Shannon O’Donnell

(B AEERME D7 ik & EHE]

- Attendance @ 10%

- Theme tests @ 30%

- Report examination on a seminar of Java batch programming
practice : 60%

[(2EDEREELSDTRDOE]

None

[ D EfE T N X H85Mh]

- PC with 2G main memory or over, and Internet connection.

- Eclipse and Java

- Files and Database(Oracle)

- A Java Batch code generation tool : Jaime
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Web System Development

UNT 7 SIS

754 MV Web ¥ AT LEF
HATE - 2 BT | BHEEREE - BRRERIRE/Fall
EHHE

[BEOBELBE (@EZL5H,)]

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

[BEBE)

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

[COBEEBET DL TEREDT 1 TOTERI L —ISRENEED
BENEBRITBENTED D (RAUREBE ERAURS5FHICHRS
h-ZBRE L OREE)]

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

[BEDEDHT EHE]

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

[7957477==29 (GW=TF12hvvar, F4N-1%) OFH)]

1 /Yes

[Z4—=IWFT7—7 (ZHTOEXEE) OEH]

Week 8

Week 9

Week
10

Week
11

Week
12

Week
13

Week
14

Channel and
Connection

Project Design - Mini
Twitter Site -

Image Handling

Design of the
controller

SQL and Database
Query

Finishing Project

Presentation and
Discussion

TEHA A FERE SE1TH ¢ 2022/5/2

Introduce Connection.

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

Register users 'face’ image.
Upload photos for each tweets.
Save binary (image) data to the
database.

Design data processing
Controller and Views which are
independent from model classes.
Handles "Follow/Followed"
information for the twitter
system.

Learn how to extract data from
database, based on search
condition, how to toss the
extracted data to the screen, and
how to check raw SQL sentences.
Finish developing My
mini-twitter web application
system.

Present your own web system to
the class, then discuss on the
design of the system.

[(REBEAOZE (ERFEZE - 7E - BES)]

7 L /No

[#REEETE] 3 EE © K H/face to face

] T W

Week 1 Introduction Install Ruby on Rails
environment.Generate first
simple project, and run the
application.Learn rails
operation.

Week 2 Project Generation Learn platform structure by

Week 3

Week 4

Scaffolding and
Internationalization

MVC Model, HTML
and CSS

Version Management
using Git

reading directory tree. Then
introduce
I18n(Internationalization) to
make multilingual web page.
Dissolve the project structure
into three components; Model,
View, and Controller. Read
routing file(routes.rb) to trace
the request handling logical
path.

Learn Version Management
using Git. Learn Concept,
operation of Git. Git operation
exercise.

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

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

Week 6 Behavior Driven Introduce RSpec to support
Development BDD. Learn to write program

specifications before writing
program code.

Week 7 DOM and jQuery Introduce javascript.

Learn to arrange the screen view
dynamically on the client side.

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

[F%ZX b+ HRE)]
There are lecture materials on the course web site of Hosei
University course management system.

(BEE]

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

[ R HEEFI D 75 5% & E#E]

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

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

[FE D EfE T N & HIR1M]

Your own personal computer should be the main course computer
system.
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it K

HTEA MV YT YT TAE AR RBERE
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KHEHE

(BEOBMELBR ([Fz225h)]
Students will understand the software process and software
quality assurance to develop high-quality software products.

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

[COBREERIET DL TERENT « TOVRY O —ITREN T
EDBENZEBRIDENTE DD (RUBERE L2ABEHEH
KBRS N -2BRE L DORE))

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

11 Case Study(1) Case study of quantitative

evaluation of the software.

12 Software Quality Analyzing and verifying the
Prediction(1) trend of quality based on the

measurement.

13 Software Quality Models and analysis methods
Prediction and Case to predict software quality, and
Study(2) case study of software quality

prediction.

14 Summarization Summarize this course.

(BEDEDF EHiE]

Students will study software processes as a technology to

improve software production efficiency.

Furthermore, students will study software quality assurance
based on measurement and quality prediction, with some case

studies in the industry.

(7957475—209 (GN=FF12hyPar, F4AR-+E) OFEH]
7 L /No

[Z4—=IWFT7—7 (EHNTOEREE) OEH]

7 L /No

[BEstE] %¥HHE - 4+ > 5 1 “/online

[m] T ke

1 Introduction Introduction of this course.

2 Overview of Each phase of software

Software Process

development work, and some
methodologies.

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

4 Practical Software  Basic concepts and framework

Measurement(1) for measuring software.
5 Practical Software = Measurement and analysis
Measurement(2) methods for software.
6 Practical Software = Quantitative evaluation of the
Measurement(3) software.
7 Practical Software = Measurement for quality
Measurement(4) software.
8 Personal Software Overview of PSP, which is
Process(PSP)(*) intended to help software
engineers improve their skills
and performance.
(*) "Personal Software Process"
and "PSP" are registered
service marks of the Carnegie
Mellon University
9 Capability Maturity Overview of CMMI is the
Model Integra- guideline for a system
tion(CMMI)(¥) development organization to
improve its software
development process.
(*)CMMI, the CMMI logo are
registered marks of CMMI
Institute LLC.
10 Software Review Overview of software review

and efficient utilization of
software inspection.

[(BEBBNORE EHEFE - 78 - BEY))
Standard study time outside of class for preparation and
review: 4 hours.  Study references are below.

[F%Z2 b EFBD)]

Materials(PDF) will be provided in every lecture.

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

(B£E]

References will be shown in each lecture.
[RABRTE D% & B

Quality of the term paper(100%)

[(ZEDERELISDRDIE]

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

In some lectures, students will do a little exercise (not a test)
for understanding effectively.
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WA, KEFT, BPRX, SESE, LER BREC, RER, MTHTE, FFEF, MRS, E4KHF

HTIA MR AT LBEOLEDDY T by T TEE
HATE - 2 BT | BHEEREE - BRRERIRE/Fall
KHEHE

(BEOBMELBR ([Fz225h)]

The enterprise systems are built on a combination of the
technologies, so a single viewpoint of the technologies is not
good enough to understand the states of the art. Several issues
are discussed from multiple viewpoints by the lecturers on
business sides.

(BEBE]

The goal of this course is learning the current hot technologies
of the enterprise systems. The students will be able to explain
the current information technologies from the viewpoints of
business.

[COREERET 5 ETERENT « TOVKRY I —ICREN T
EDBENEBRITHENFTE 2D GEUBENB E2UB5HEH
ICEARE N -2 BHRE & OEE) ]

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

(REDEDH EFHE]

This course is organized as omnibus lectures. Each class is
organized by a specialist who actually works in the enterprise
system development. The lectures explain hot topics of the
enterprise systems and show the actual examples of the
systems. After closing each lecture, a student has to write
questions and what the student learned. The student has
to send it to the speaker of the lecture within three days.
Comments and answers will be provided at the next lecture.
(795475—225 (GN=TFT42hvyar, F4N— %) OFi]
7% L /No

[Z4—IWFT—7 (EHATOREBE) OEH]

7% L /No

[#REEHE] ¥R - 4~ F 1 ~/online

Al T Wz

1 Overview of The class explains overview of

Enterprise Systems enterprise systems. Especially,
we discuss the targets and
goals of the systems. In this
session, a speaker will explain
about the topic. A student can
ask any questions.

2 Relational Database The class explains the base
and the current topics of
relational database.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains issues on
application servers and
transaction.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains the current
topics of the cloud computing.
In this session, a speaker will
explain about the topic. A
student can ask any questions.

3 Application
platform

4 Cloud Computing

10

11

12

13

14

Frond End
Development for
Enterprise
Applications

Analytics

Text search,
analytics and
discovery for
enterprise

HPC for Enterprise

Global Enterprise
Networking

Hybrid Cloud
Storage

Internet of Things

Service Science

New Technologies

Summary

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

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains technologies
for on data analytics.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains search
engine technologies that
specially focus on enterprise
information management.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains technologies
of high performance
computing.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains about how
to build and manage a complex
global network environment in
an enterprise.

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains platforms
storing enterprise data and an
emerging technology "hybrid
cloud storage".

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains new area
"Internet of Things".

In this session, a speaker will
explain about the topic. A
student can ask any questions.
The class explains a brandnew
science area, that is service
science.

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

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

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



THHAEIEFERE SE1TH ¢ 2022/5/2

(BEHENOZE (EFEPE - 7E - BES)]

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

(72 &EFEB)]

The lecturers will provide original slides.

(B£E]

Not specified.

[ AESEE DT ik & %]

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

Evaluation rates are; final report:70%, short report: 30%.
(BEOBERENSDRDE]

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

(B4 D HEfT T N X H2Rf)

Some lectures use PC and Internet access.
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Object Oriented Web Programming

U (P S

FTE ANV FTY Ty MERE Web 5%
BT 2 BB | BHEEREE - FRERIRE/Spring

KBHE :
[BEOBMEL BN (MZ22455)]

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

[BEBE)

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

[COBELBIETZETERBEDT + TATERI S —ICRENEED
BENEBRIZENTED D BUBENE LRUREFEHICHRS
h7-ZBREEDRE) ]

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

[REDEDS EHE]

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

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

(7957475=22F (GN=TFT1RNhyva>, F4~-1%) OFH]

1 /Yes

[74—IWKT—27 (FHTOERBE) OEH]

7L /No

[BEETE] ZEHE © X Hi/face to face

Al == N

Week 1 Introduction of Install Python/Django
Python / Django environment. Understand
Environment Django operations and

commands.

Read the simple Django
application, and understand the
directory structure. Read routing
file(urls.py) to understand the
process of handling web request.
Getting accustomed to IDE, and
start using git version
management. Understand what
Django admin user can do.
Define database schema, and
generate initial records of
database. Use filters to extract
target data from database.
Control input fields using the
form.

Using Django template language
to arrange the HTML layouts.
Learn how to hand some

Week 2 Model, View and
Templates (MVC
Architecture)

Week 3 Python IDE and Git
Django admin and
Access Control

Week 4 Model, Filter, Form
and Validator

Week 5 Django Template
Language

variables from view controller to

templates.

Arrange HTML page layout and

styles on the client side using

DOM.

Week 7 Various Django Views Introduce several Django View

and settings superclasses. Override some

default core methods to
customize the operations.

Week 6 HTML, DOM, CSS
and Javascripts

TEHA A FERE SE1TH ¢ 2022/5/2

Week 8 Design of Database
Application

Design a simple business

application. Here we design Web

Shopping application.

Week 9 Development of Based on the design, write
Database Application program codes for the sample

business DB application.

Week WSGI and ASGI Introduce ASGI technology.

10 Try and experience dynamical

web site update using ASGI.

Week Camera Image Try and experience Camera

11 Distribution Image Distribution application
application using ASGI.

Week Design Practice of Each student plan and design

12 own Web Application own Web Application. Review

the plan and discuss on the plan.
Week Development Practice Each students starts writing
13 of own Web codes, and explains the detailed
Application plan of development. Discuss on
the system elements those are
necessary for its plan.
Week Presentation Demonstrate your web system to
14 class.

[(BRERBENOFE (ERFE 55 - BES))

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

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

[ZxZX b (#EHRE)]
There are lecture materials on the course web site of Hosei
University course management system.

(B2&]

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

[R5 3% & B %]

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

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

[ D 2fi § N Z 85 1th]
Your own personal computer should be the main course computer
system.
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Writing and Presentation for Thesis

WNE =

FTE APV R DEES & RREM
B 2 BB | BHEEREE - BCRERIREE/Fall

XBHE
[(BREOBIELAN [AEZAH)]

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

(BEEE]

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

(COBEEBIETZ_ETERBEDT « TAYKRY O —ITRENT
EDEENEBRIDHENTE Dy (BRUBEMB 2RSS HEH
KBRS N -2 BRE L DORE))

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

(REDOEDTH £TiE]

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

The second part will be on oral presentation skills in English.
This class will consist of lectures as well as writing practices,
peer editing and in-class presentations. Project/assignment
outputs will be reviewed in the classroom.

(7957477—=29 (GW=TFF1ZXhyyar, T4R-1%) OEH)
1) /Yes

[Z4—IWKT7—7 (BHTOEREE) DOEH)

(BERENOZE (EFEFE - 678 - BES)]

Reading / writing assignments, and preparation for oral
presentations.

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

(7% 2+ EHFE)]

Course materials will be provided in class.

(B£E]

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

Mike Markel, “Technical Communication, 10th edition,”
Bedford/St Martins, 2012.

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

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

(B AEEEME DA ik & B %]

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

7% L /No
(#=EEEHE] 23R8 © o iH/face to face
I T [SES
1 Introduction What is scientific
communication
2 Tools and structure  Writing tools and standard
styles
3 Beginning to write  Planning, Preparing outlines,
Thesis statement
4 Writing paragraphs Paragraph unity and
coherence, connectors
5 Writing workshop Self and peer editing
6 Title and abstract Deciding the title and writing
the abstract
7 Introduction and Writing the introduction,
body part methods and results
8 Body part and Writing the body part and
conclusion conclusion
9 Writing process consistency and parallelism,
writing process
10 Introduction to 3 part structure, outline,
presentation preparation
11 Preparing view Self editing of writing ; slide
materials design
12 Delivery, Q/A Basics of speech delivery and
session discussion
13 Presentation Presenting academic contents
workshop and peer review
14 Additional tips and How to improve skills
summary Summary



LANj500K1

H AFEIEMF 1

LRL/NE
HAug:2 B |
RBHE

FHRERFH] - Bk ERSR S /Fall

[(BREOBIEEAN [AEZAH)]
INETHYE L CEHAFHFOHEE.
WIhRTIEEHMET S,

[E:ZB4E]

BEICEBELTCWAHAET, HOOER - &3 bERHA LY. M
FOFFELERAND ZEHNTE D,

SEPFELNTOLGER. AW, Rz &2 EE L. @Y%
ETHIENTE L,
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T4 7uxR)—n9H %, [DP1]) & [DP2] IZB#

(REDOEDH EFHE]

—EOTE HEIZA AV, ENEEELT L7012 L) Lcbnn
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EFEOFMIE [google classroom] %3 UCI79) FiEoe 74— F
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to review and command well what students have learned.
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to review and command well what students have learned.
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[(REOBELAH ([TaZ5h)]

TNTY XL ET— I HEHELHRRFEORRL L TIOTHL, T
NI X0 b T — R IRERR 05 50 5 0 THAJBH SN
TEY., T mTIVITY) ZADTEEL TV5H,

WA, EEAET LWEBREE 05T TL 2060 Cldi v, 4
J£1%. "decision making under uncertainty" (AMfEEED ITCT O
BPE) OT7 NV T) A0 % HEREPSFVET,

"decision making under uncertainty" & {b2E CHY EIF S5
T 5 B R 1RO L 72 RIS R £ 57

(BERE]

1."decision making under uncertainty"® 7 )V T X A O FEEH)
ER b AN SHEETE D,

2. "decision making under uncertainty" ®ME% fif { 7L T X
LZOWTHFTE 5,

3. "decision making under uncertainty” 2 F# 3 % I DO W
THRERDOLZENTE D,

[COBREEBIET D ETERBENDT « 7AYRI > —IIRE Nz
EDEENEBRIDENTED Dy (BUBREMB 2RSS HE
RS 7-FBRE L OMEE)]

T4 7uavR) =055, [DP1] & [DP2] (ZR5:#
[(REDEDH EFHE]

PO LHEREEZRAT 20T, LASHERT 2720 TR, B b
) CHEDPBREFEONBICESWTTLEY T—Ya V24T 5,
PEOIRM - 74— Ny 7 3FRIRI AT L EMBLETIT)
(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
7 L /No

[Z4—=IWRT7—9 (BHTOERTE) D)

7 L /No
[#RESHE] 235 © xtiE/face to face
== M
1 Introduction "decision making under
uncertainty" (I EEDTTTO
HEIE) OBZEIZ DOV THESR,
2 Representation "decision making under
uncertainty" % ZEO1F 57200
AR x5 5,
3 Inference TERMEBIC X 2w % 75
4 Parameter Learning /37 X — % Z2F O FFIZDOWTEE
Ao
5 Structure Learning 58 O Tk DWW TEA,
6 Simple Decisions Bl e R E R <o
7 Exact Solution B T2 RSO W TS,
Methods
8 Approximate Value T 2 MifiE BIEIC DV TH5,
Functions
9 Online Planning T T A YETHEICOWTES,
10 Policy Search HRRFRITDONWTESR,
11 Policy Gradient FRARHEEIZ DN TR,
Estimation
12 Policy Gradient R AR ik AN =
Optimization
13 Actor-Critic ToY— VT Ay ZEIION
Methods THA
14 Summary F LD LEBOFE~DOTA T

A%AT9 o
[(RERFFNOEE (ERHEFE - 58 - BES)]
HHED T, BREBONEDO T LYY 7= a v 2T 5,
L LB REA YL c o 2 LT BER Y AT A TN %,
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RIZZED WM - HEFOIERMIEE L, ZBEIZO S 4 R &%
#E32,

(%X b HFE))

"Algorithms for Decision Making"

Mykel J. Kochenderfer, Tim A. Wheeler, and Kyle H. Wray

https://www.algorithmsbook.com/
BT RAERTY Y v u— FTHg,

(28]

ZEE, BEUMITHREIIRT 50
(RRAEETAH D 75 ik & B )
TLEYTF—a v 50%

P 50%

[2EDERE,SDRIE]

M A 5> — I #HZ 24T 220 Tld e, FHRECLA L EY
F—varviHmEREMAL TAHROEEZO ST,
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(20D EESHIEF]
FTTNT) AL LT = EEOERN R HHEFEL WD
L EFIRICL T D,

[Outline (in English)]

Algorithms and data structures form the basis of computer
science.

Algorithms and data structures are applied daily in every field
of computer science, and new algorithms are born.

In recent years, progress has also been not exceptional in the
field of remarkable machine learning.

This year we will learn about algorithms for decision making
under uncertainty.

Especially focuses on algorithms of various neural networks
when natural language processing and time series data
processing are performed.
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[Outline (in English)]

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

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

Applicability of university studies to your career life is much
wider than you might expect. This course facilitates future
career selections and studies through your experience in
finding how your expertise is utilized through internship with
enterprises or other professional organizations. The goals of
this course especially include acquiring practical skill neces-
sary for becoming working members of society, establishing
future objectives, acquiring opportunities for thinking of future
occupations, and experiencing social manners and ways of
doing tasks. The students are expected to spend typically 4
hours for preparation, review, and assignments for each class
meeting. Grading will be decided based on reports (30%),
presentation (30%), actual internship evaluation (40%).
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[Outline (in English)]

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

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

The final grade will be calculated according to the following
process reports (70%) and in-class contribution (30%).
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The course is designed to have graduate students familiarize
with the real world problems and challenges by computer
scientists and engineers in the business field.

(BEEE]

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

[COREEEIET D ETERENT + FOYRY D —ITREN T
EDRENEBRTBH_ENTE DD (RLURENE ERABESH
ICBARS N2 BHRR & DEEE) ]

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

[(REDEDF EFHE]

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

(Kaoru Uchida) ;
Speech and Audio Signal
Processing (Akihiko
Sugiyama)

Signal Processing

2 Hardware Security A Big Hardware Security
Problem and its
Countermeasures History
(Takashi Watanabe)

3 Intelligent ITS (Intelligent Transport

10

11

Transport System

Wearable Sensors

User Experience

Globalization

Venture Business 1

Venture Business 2
Sensing

Image Recognition

Speech Information
Processing

System) in General (Nobuyuki
Ozaki)

Happiness at Work with
Wearable Sensors (Satomi
Tsuji)

User Experience and Human
centered design (Shinichi
Fukuzumi)

Globalization of Business and
Engineering Career
Development (Akihiko
Sugiyama)

Key success factors for
technology startup (Koichi
Nakayama)

Online commerce in "New
Normal" (Koichi Nakayama)
Sensing Technology (Nobuyuki
Ozaki)

Image Recognition and Pattern
Recognition in Industrial
Applications (Hiroto
Nagayoshi)

Speech Information Processing
(Takafumi Koshinaka)

12 Intellectual Innovation and Intellectual
Properties Properties (Akihiko

Sugiyama)

13 Usability Quality of system and software
(usability) (Shinichi
Fukuzumi)

14 Summary Summary and discussion
(Kaoru Uchida)

(BEFHAOFE (EHFEEE - 7Y - BES)]

Completion of assignments and weekly review of the lectures
Standard study time outside of class for preparation and
review: 4 hours.

(72 b+ EH#B)]
No required textbook

(B£E]

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

Students will be evaluated on the basis of contribution in class
(30%), and output of assignments (70%).
[(ZEDERENISDRDIE]

None in particular.

Feedback from students will be encouraged throughout the
course.

(FEDERT N E 1)

Students are advised to bring and use their laptop PCs for
in-class programming exercises and/or presentations in some
sessions.
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A OFE R B P DT
o BhET, EELEFaY

T A O EBRERE IOV T

Ho

BHY AT LADLF 2 5 1 FHE
e (ISO/IEC15408) (255 <,
LX) T ARFOEZ T E

O, HEEOMHR AT o

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

RIZZE DA - HEFEOEERMIEE L, ZBEIZO & 4 B &%
#wELET,
(%2 EHFB)]
HEIORTA FERAERN L B (FEIOBERIA v P FREHEA)

(2EE]

CHEFUINY ) 2a—3ar A [IoT VAT eFa) 71 ]
g R
- ZOMh, BEIS U CHERTISENT S,



[REETE D77k & B )
BHEANOEBMEOESEB LA -, RO R BE I
ERE

R 40%

MELKR—F 60%

[#EDERE,PSDOROE]

[SEBABRIE VN T, EBRICHESITH T S BER M E 7
ERO, X2 Tl 0o T, R SIERESFLHEMZT
B HOWLGHTEINIIHE L 2R DB R DL 5o 72, ]
EWVH BRI S EREN NG % BIZT A ARED B ER 7
P BS, — KT [ AT TRARA Y M REREELE Vo 72
B3 L o7z ] LoER LD Y, HHEOEHVNEIL, Fl
ERRZTC, 0GR T WIRELRL L) TRLTVE Y, &
[ 7ur s3I0 rhEOASTEBICE X 2HATEL L) 2
DD LHELVERNEE D] EVIIBRDVWEVW0T, 4%
DFEFDOBEIZL T <,

(AP %R T N & 3R]

TS (B53vary) BIUORS /Sy a vy LoREEE
[Outline (in English)]

With the current rapid digitalization of the Internet of Things
(IoT) and Cyber Physical System (CPS), there is a need
for countermeasures, awareness-raising, and human resource
development regarding cyber security risks. In this class,
we will explain the basics of cyber security countermeasure
technologies required for business.

THHE
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The course is composed of the theory and implementation of
neural networks.

The learning objective is to understand the principles of neural
networks and have the ability to solve some computer vision
and signal processing problems by using neural networks.
Learning activities outside of classroom is about one hour per
class.

Grading criteria is mainly based on the project and presenta-
tion.

(BhEEE]

There are three major goals.

1) Understand the basic principles of neural networks.

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

3) Can solve one computer vision or signal processing research
problems by using neural networks.

([COBEZREYT S ETEREDNT 1 TOVRY S —TREN T
EDRENEBRTIENTE DD (RAREME ER2UBRESE
KBRS h -2 BHRE & OEE) ]

T4 7uxRKY)—nH 5, [DP1] & [DP2] (2B
(REDEDH EFHE]

There are 12 lectures for the explanation and exercise, two
lectures for the presentation.

Classes could be online. Changes in the lecture plan due to this
shift will be announced on the learning support system.
(79F7477=209 (GNV=TFF12hvyar, F4~- b E) OEH)
1 /Yes

[Z4—IWFT7—7 (ZATOEEE) OEH)

7% L /No
[REEHE] 3£ - 4~ T 1 “/online
[a] T WE
1 History of Neural This course introduces the the
Networks history and inspiration of
neural networks.
2 Training the This course explains some
Network basic knowledge for training
the network.
3 Improve the This course explains the
Learning I training techniques such as
cost function determinations.
4 Improve the This course explains the

Learning II training techniques such as

regularization methods.

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

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

Term Memory (LSTM).

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

Network
12 Transfer Learning  This course shows how to use
transfer learning in different
networks.

13 Final Presentation I Students give presentation.

14 Final Presentation = Students give presentation.
I

[(RERFENOZE (EHFEFER - 78 - BES)]
(A3 DM - HEMERIL. £ 4HEH2EELE L F9.] Every 34
classes, there is a report.

[F%ZX b EHFB)]
FREEHEA L2

(5£#]

ZEHELREL BV

(R AESEE DA ik & B %]

Report: 40%

Attendance: 10%

Final project presentation: 50%

[ZEDERELSDTDOE]

2L

(B4 P HEfR T N X 2R )

A notePC

[Outline (in English)]

The course is composed of the theory and implementation of
neural networks.

The learning objective is to understand the principles of neural
networks and have the ability to solve some computer vision
and signal processing problems by using neural networks.
Learning activities outside of classroom is about one hour per
class.

Grading criteria is mainly based on the project and presenta-
tion.

5 Convolutional This course introduces the

Neural Network structure and benefit of
convolutional neural networks.

6 Variants of This course introduces several
Convolutional kinds of convolutions such as
Neural Network transposed convolution.

7 Popular This course introduces some
Convolutional recent famous CNN
Neural Network architectures such as AlexNet.
Architectures

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

Neural Network
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Nowadays, modern cryptography is widely used on the Internet
and many IT applications. Cryptocurrencies and block-chains
are one of the applications of cryptography. This course
will introduce the basic concept and techniques of modern
cryptography as well as for cryptocurrencies. It will also
provide some advanced topics of modern cryptography such
as post-quantum cryptography, homomorphic encryption, and
functional encryption.

(BEBE]

The students will get to understand the key concepts and
techniques in modern cryptography and its applications to
cryptocurrencies, such as symmetric-key encryption, public-
key encryption, digital signatures, Bitcoin, block-chains and
some advanced concepts of cryptography.

[COBEEEET DI ETERENT « FOTKY P —ITRE N1
EDEENEBR/TDHENFTE DD (BUBEMB 2RSS HEH
ICHARSh-2BRE L OHE)]

74 7ua<RK) =05 L, [DP1] & [DP2] 1ZR:#
[(BEDEDH EFHE]

Following the lectures, the students will learn the concepts
and understand the basis of modern cryptography and cryp-
tocurrencies. This course provides opportunities for students
to learn the basic knowledge, methods, and techniques.
(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
»H Y /Yes

[Z4—=IWRT—7 (ZHTOEZE) OEH]

7 L /No

[#RESHE] 235 © xtiE/face to face

| T M

1st Introduction Background of modern

class cryptography. Introduction to
the lecturer. Course overview.
Block ciphers and
authentication code
Public-key encryption, Key
exchange

2nd Symmetric-key

class cryptosystems

3rd Concept of

class Public-key
cryptosystems

4th Security and

class construction of
public-key
cryptosystems

5th Concept and

class security of digital
signatures and hash
functions

6th Construction of RSA signatures, (EC-)DSA

class digital signatures signatures, SHA family of
and hash functions  hash functions

Tth Public-key Certificate authorities (CA),

class infrastructures Digital signature laws
(PKI)

8th Post-quantum

class cryptography

CCA security, DH key
exchange, RSA encryption,
ElGamal encryption

Requirements for electronic
signatures, EU-CMA security

Quantum computer,
Lattice-based cryptography

9th Electronic money Traditional electronic money
class systems, Ecash systems

10th Bitcoin Proof of work (POW), Mining,
class Transactions, Block-chain.

TEHA A FERE SE1TH ¢ 2022/5/2

11th Drawbacks of
class Bitcoin and other

Proof of Stake (POS), Smart
contract, Ethereum, DAG

cryptocurrencies
12th Block-chains Open Ledger,
class Centralized/decentralized
system, Public/private systems
13th Advances of Fully homomorphic

encryption, Applications,
Lattice based construction
Functional encryption,
Applications, Bilinear based
construction

class public-key
cryptosystems (1)

14th Advances of

class public-key
cryptosystems (2)

(BEEAOFE (EiFEEE - 7Y - BES)]

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

each.]

Before the first lecture, please check:

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

(%X b EHFE))

I will introduce some books and articles in my lectures.

(BEE]

I will introduce some books and articles in my lectures.

(R AEEEE D ik & B %]

1. Class participation: 40%

2. Final report: 60%

(BEDBERENSDRDE]

All students are enthusiastic and showed a sufficient level of

understanding.
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[(BREOBELAN [\AEZEH)]

AR I O - FEIC L o TERAN L EERTEE BI85 T
TBLILRIBOTERTH L. AL, BEOTTHLRICHE
Rk & OBE TR, B B L ORGSOV CRE R NE
AL, SHICHYTHEATES L) 1R L2 HIET,

(2B E]

R G BRI ICFRE SN ER B TEL L)% 5

- HEUEFE O O DGR B LA, BHRT 5,
CFERFROWL ODOFEIERSH L A, BIET 5,

BRI BENE HIZET. DARESELTNEHSTETS
o nn,
[COBREEBIET D ETERBENDT + 7AVRY > —IIRE Nz
ENRENEBETEHENTEDp (RUBENE LFAB 5
ICBRS -2 BRE EDOBEE)]
Ta7uxR)y—n9H %, [DP1]) & [DP2] (ZB#

[(BEDEDHH EFHE]

) PR % BERCSE B L ORISR L TR &L Tldz . Tk
BV BEERTI. S5, BRUPOEENZAELRD O
TR, BENBOEC Ny 720 OpuaB L, i
B, BLARPOEEMEZPTTEHBEL T ) NEZDOLDLD
b, BN BEFEZHIIOFL I EICEREB L HEPLZ
HENO—HN G HR IR, BEINV—T T =252
BB ORERELE T 5,

BAKRYICIE, #5% 40%. TV — T — 2 60%DEIE TRER ED
Do e DYy 71T BIEANLE 2 RMRE T #RTEEL,
ZOMFE R )V —T T — 7@ CTHRT S5 L&D KT,
(795475==09 (GN=TFF1Zhvyar, T4A— %) OEH)
H 1 /Yes

[Z4—=IWRT—7 (ZHTOREE) OE)

7 L /No

[(BEEtE] %32 HE © kTHi/face to face

] T WNE

1 X)Ly r—arv FIVLyFr—arBLUESE
EICE T 51

2 b= () Wb DL % 5 5,

3 bl (%) WAL O % F 5,

4 B m (R) EHGR* F5

5 BEGh () B 5

6 HERI 22 % (i) e R { A = SENR

7 % (1R2F) R R B2 DWW TR,

8 HEBEA OIR D IR Y INFE TICEE LSO N
HERDIED,

9 FR LR HREMERICHAT A2MEB LOE
E s N

10 Tife 248 % & MR, TSR IR EIC D W TS,

11 FlR L w7 FEE LREIIOWVTHESR,

12 Chernoff 5 Chernoff EFIZDOWTES,

13 <)V a7 EEH <)V T 7 HEHEIZOWTHESR,

14 ERGmOIRD R INETICHE L MERONE

ZiRD LD,

[(REEESNOZE (ERZE - 7Y - BED)]
REFBEDHELOT, HEICHEZ T I LI Leve FH, EH
DIZERIZEFSAT G @z Loh ) CEBRT 2 2 Lo AR
72T AR B 2 MR 5 720 DR L AR — P 23R,
[F%Z~ HFHB)]

N TR

(3EE]

Ronald L.Graham (%), Donald E.Knuth (), Oren Patashnik
(F), FEwm GO, 8 @R G, #FE &l GO, amiE GO
CAv¥a— s osE 2 L IR (2020)

Michael Mitzenmacher (3), Eli Upfal (&), /& s (BR), il
Wsel (O s EEHE, A (2009)

(B AEERME DT ik & ]

WAL R — b 60%. ZENOFWE % &5 A 72 5 40%.
[(ZEDERELISDRDIE]

A A FEPSHBUICTE RIFREETH) . FEIPLOT v —
MSE R,

(B4 P HEfR T N & 3R]

HREHE BB 572010858 3 v #F M.

(2D DEESIF]

HAERESEMN R CEIRU R B VWREEIEE L R WIRY £4L
AT CIE A ST

[Outline (in English)]

This course deals with discrete mathematics and probability
theory. Students will be expected to study the topic given in
the class around four hours in each week. Your overall grade
in the class will be decided based on the following:

final report: 60%, in class contribution: 40%
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T, SIEHBOD & T, BB T AR i e
COMEERITR D o FINRLOTIRNZHH & & HIT, FLOMER
HROIEEITH o HfliE. WREL L TCOREL FITMT. Hik
B CIHETE 28I L 2HME LTV D,

[BEEE]

A, THHEFEIZER O BN ORI BT B HROGimdi & 5
LR AHHRAPIREL, X5ALBBERET-ODERIE Y
DAL HHIELT S,
[COBELEERBIET D ETERENT « 7AVRY O —ITRE Nz
ENBENEBETILENFTE DD ZRUBRERE EPURESE
ICBAREh2ERE EDORE) ]
Fq7uaxE)—n>L, [DP1] & [DP2] (2B

[(REDEDH EFHE]

BEHEOD L. KFHOWZET —~ICHT A4, g, 8%, &
I L IERNCAT o

(795475—=05 (9N—FF1Zhvyar, T4A— %) OEH)
» 1) /Yes

[Z4=IWRT—9 (BHTOERTE) DR

1 /Yes
[REEtE] 235 © Afiii/face to face
F—= N%E

FEBUBEE DHED T7 R WA DA
AL, BIE. SFE B L UZ oS
INIMOR: E Rk ]
% 3 Il WIZEDFEN & W A, IR, S B LU o
W DFER & 5w
AT, R, FE B L UZ O

Ell )T rvr—vav
%20 IR FEM & R

5410 BREOSHENM & Wi

INVROL = Rk

85 B WiZEDFEH & WS A, WhgE, FEB L2 0HES
R D5 &5

%6 M BFEOFEH & i A WhgE, FEB LU 0ES
R DFESE & 55

AL, WigE, FEB LU0 0ES
RO 5T & i
AT, WigE. FEB LU0 0ES
R DFEFR &
AT, WigE. FEB L O Z0ES
IR = R b
P, Wige. FEB L OZE0ES
INUROE = S
A WhgE, FEB L U2 0HES
R D5 & R
A, WigE, FEB LU 0ES
RO FEFE & 55
AT, WigE. FEB LU0 0ES
R DFEFR &
P, e, FEB L OF0MES

57 Il BRZEOFEN & W
% 8 Il WFZEDFEM & W
9 Il WIZEDFENM & W
510 101 BFFEDHE N & i
551110 WFFEDFEME &
812 [ BRZEDFEN & Hedy
%13 [l BFZEDSEN & Wy

%14 [0l BEFZEDEN & W

W DFER & 7

%515 [l W7D & W AT, R, FE B L UZ oS
INVMOE:S R i

516101 BFFED SN & Wi WA, BEZE. FB B LUZ O
WL DIER & 7

5517 1 WFFEDFEME & WA, BEFE. BB LUZ O
KILDFEFR & G
A, e, FEB LU o
DISVMOR! = R ]
A, WITE. SFEB L UZ OHER
DINIMOY: = R k]

5518 [l WFZEDFEN & Hedy

519 [l WFZEDEM & W

5520 0] BFFEOFE N & Hidy WA, BE7E. BB LUZ 0

Ko L i
5521 [ BFFED FE i & i AL WigE. FEB L O 0ES
RLDFEFE L 5w

5 22 [ WFFE D Fhi & i A, WiZE. BB L7 o
KM DFEE L &5

AT, WiZE. FEB L O 0EE
R DFEE L &5

A, WRZE. FE B L OZ ok
KM DFEE L &

WA, WiZE. FEB L OZ oM
DINTRQE = R ki

WA, BiZE. FH B L OZ oM
R DFEE L G5

A, WiZE. FH B L Ot
R DFEE L &5

A WiZE. BB L2 ok
KM DFEE L &5
[(REFENOEE (EREPE - 58 - BES)]

HMSHOF4E, LI F—. WS EORBISER LI, HK
DHBHHOIIIFEBICSh - 8ET DL &,

(2 b+ &EH#B)]

FHEORRIHE) T &,

(BEE]

BB OTORIZHED) 2 &

[RIBEFFRMD S % & B %]

HEOFENE (25%). EEIRIL (25%). WIFEHERS (50%) %)%
LB H B AMERNI G T % o

(BEDBERENSDRDE]

T = MAGARETH LA, HALHEIZIYE 7 PRI, M
TRIZETT 5 2 ENUETH L,

[Outline (in English)]

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

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

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

%23 [0l WFEDFE M & W
5524 0] BFFEOE N & Wik
5525 [0l WFFEDFHE N & Hidy
5526 0] BFFEOFE N & ity
5527 [0l BRZEDFEN & Hedy

%28 [0l WRZEDFE N & Wiy

39—
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T, SIEHBOD & T, BB T AR i e
COMEERITR D o FINRLOTIRNZHH & & HIT, FLOMER
HROIEEITH o HfliE. WREL L TCOREL FITMT. Hik
B CIHETE 28I L 2HME LTV D,

[E:ZB4E]

A, EIREFESE R O E BN OB B B IR SE T & A
WE 2B ZHFEL., SORLBEZWRRETOOEMIIZ S
DAL HHIELT S,

[COBELEERBIET D ETERENT « 7AVRY O —ITRE Nz
ENBENEBETILENFTE DD ZRUBRERE EPURESE
BRI NS ERE EDEE) ]
Fq7uaxE)—n>L, [DP1] & [DP2] (2B

[(REDEDH EFHE]

BEHEOD L. KFHOWZET —~ICHT A4, g, 8%, &
I L IERNCAT o

(795475—=05 (9N—FF1Zhvyar, T4A— %) OEH)
» 1) /Yes

[Z4=IWRT—9 (BHTOERTE) DR

1 /Yes
[REEtE] 235 © Afiii/face to face
F—= N%E

FEBUBEE DHED T7 R WA DA
AL, BIE. SFE B L UZ oS
INIMOR: E Rk ]
% 3 Il WIZEDFEN & W A, IR, S B LU o
W DFER & 5w
AT, R, FE B L UZ O

Ell )T rvr—vav
%20 IR FEM & R

5410 BREOSHENM & Wi

INVROL = Rk

85 B WiZEDFEH & WS A, WhgE, FEB L2 0HES
R D5 &5

%6 M BFEOFEH & i A WhgE, FEB LU 0ES
R DFESE & 55

97 I WIgE O EN & W AL, WigE, FEB LU0 0ES
RO 5T & i
AT, WigE. FEB LU0 0ES
R DFEFR &
AT, WigE. FEB L O Z0ES
IR = R b
P, Wige. FEB L OZE0ES
INUROE = S
A WhgE, FEB L U2 0HES
R D5 & R
A, WigE, FEB LU 0ES
RO FEFE & 55
AT, WigE. FEB LU0 0ES
R DFEFR &
P, e, FEB L OF0MES

% 8 Il WFZEDFEM & W
9 Il WIZEDFENM & W
510 101 BFFEDHE N & i
551110 WFFEDFEME &
812 [ BRZEDFEN & Hedy
%13 [l BFZEDSEN & Wy

%14 [0l BEFZEDEN & W

W DFER & 7

%515 [l W7D & W AT, R, FE B L UZ oS
INVMOE:S R i

516101 BFFED SN & Wi WA, BEZE. FB B LUZ O
WL DIER & 7

AT, BFE. FE B L U2 O
KILDFEFR & G
A, e, FEB LU o
DISVMOR! = R ]
A, WITE. SFEB L UZ OHER
DINIMOY: = R k]

5517 1 WFFEDFEME &

5518 [l WFZEDFEN & Hedy

519 [l WFZEDEM & W

5520 0] BFFEOFE N & Hidy WA, BE7E. BB LUZ 0

Ko L i
5521 [ BFFED FE i & i AL WigE. FEB L O 0ES
RLDFEFE L 5w

5 22 [ WFFE D Fhi & i A, WiZE. BB L7 o
KM DFEE L &5

AT, WiZE. FEB L O 0EE
R DFEE L &5

A, WRZE. FE B L OZ ok
KM DFEE L &

WA, WiZE. FEB L OZ oM
DINTRQE = R ki

WA, BiZE. FH B L OZ oM
R DFEE L G5

A, WiZE. FH B L Ot
R DFEE L &5

A WiZE. BB L2 ok
KM DFEE L &5
[(REFENOEE (EREPE - 58 - BES)]

HMSHOF4E, LI F—. WS EORBISER LI, HK
DHBHHOIIIFEBICSh - 8ET DL &,

[ b #HRE)]

BEEDOIRIHED 2 &,

(B£E]

BHEBOIRICHED 2 &,

[BAESFME D73k & E#E]

HBEDOHIENE (25%). TEEFIRIL (25%). WIFEHERSE (50%) % 5
[ 1R = | N 2 i 4

(BEDBERENSDRDE]

T = MAGARETH LA, HALHEIZIYE 7 PRI, M
TRIZETT 5 2 ENUETH L,

[Outline (in English)]

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

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

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

%23 [0l WFEDFE M & W
5524 0] BFFEOE N & Wik
5525 [0l WFFEDFHE N & Hidy
5526 0] BFFEOFE N & ity
5527 [0l BRZEDFEN & Hedy

%28 [0l WRZEDFE N & Wiy
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2L, FHOERST THIIET —~ 220, {HEHREO b & THF
T fT ) o EIDIZDOIZEREZMD L LTIk, REHE & %108

ML\%%wﬁﬂﬁ%\J 11790 WA —~ OB, WFzes

W3 & OET. BEREDOEAT Y FI2BWT, A& THHT 52—

EKRELZBZ LN EFIIETLI L2 HE T 5,

[2EEE]

A, BRI TR, AR, ik, Hitoiikmz il

%oiﬁféév«w ETHILRFEAEL T 5, F/2. Wi

RN CFIHM 2 IIE ST 24T S EATE, WIEROF &
ERERIIBWTIE, WIBERICHZ ) 2ENEHIIOTHZ L%
L CELREREE T 5,
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ICHAREhAFERR & DOEE) ]
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[(BEDEDH EHE]
UTIHNB L 722 NENDRAT v TIZBWT, fREHE L %I
—hr—=Tarrkl, EEREG L biofﬁbfw<o
1. WfE T —~ D%E
2. BER AR O A
3. BIZSBREL O H i
4. EBT— 5 OATF (&)
RETF (ETIV) OFEEE
6. BFEFHE (£7NV) OFFHM
(79F7477—=29 (GN=TFF1ZXhyyar, T4R-1%) OEH)
1) /Yes
[Z4—IWRKT7—7 (BHTOEEE) DEH)

///
Y

1) /Yes

[FREEETE] 3R - KT /face to face

[A] F— N7

BIE A)TrF—vay  SEFE L0 R ORH
%2 EEOEME W T, EBRB I UOFEOERE F

DEBRROT Ly F—a v

ETA Ay a v

AL, FEERB L OFHOFER L &
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ETFA ARy a s

04 | T OFEM & W A, EBB L UEEE0FERE #

OHEBRRO T LY F—a v
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A, EBRBLOFHOEKE &

DFEFFRDO T L TF—a v

EFA ANy ay
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OEBRROT Ly F—a v

ETA ANy Ay

A BB L OFH O L &

OHEBRRDO T L F—a v

EFA Ay ay

%8 T O FE i & . EBRB L UEEHOFEKE Z
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ETFY ANy ay

9 EEOFEE HE A, EBB LU E0ERE Z
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[Outline (in English)]

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

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

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

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

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

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

This course trains students’ research abilities by imposing

research subjects on media science  and letting them survey

previous research, set up goals, and solve problems. Its

objective is that the students will obtain research abilities that

are suitable for doctoral degrees.

Students will be expected to spend more than four hours to

study your theme.

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

contribution (50%).
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[Outline (in English)]

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

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

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

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

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

Grading will be decided based on the graduate thesis (70%) and
in-class contribution (30%).
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As a researcher, students will obtain deep understanding of
prior work related to one’s own research subject, position one’s
own research field relative to the surrounding fields, clarify
uniqueness and contributions of proposed method, acquire
knowledge how to pioneer new research field through research
activities.

Towards the above objectives, students will obtain deep
understanding of the surrounding field through thorough
survey of existing work. During this process, students will
refine the proposed method, conduct preliminary evaluation,
objectively asses their own research through discussions and
comments associated with presentations inside and outside of
the campus, feedback from the reviews of submitted papers and
clarify the position and contribution of their own research.
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As a researcher, students will obtain deep understanding of
prior work related to one’s own research subject, position one’s
own research field relative to the surrounding fields, clarify
uniqueness and contributions of proposed method, acquire
knowledge how to pioneer new research field through research
activities.

Towards the above objectives, students will obtain deep
understanding of the surrounding field through thorough
survey of existing work. During this process, students will
refine the proposed method, conduct preliminary evaluation,
objectively asses their own research through discussions and
comments associated with presentations inside and outside of
the campus, feedback from the reviews of submitted papers and
clarify the position and contribution of their own research.
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Students will learn the methodology of research through the
writing of their doctoral dissertation.

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

Grading will be decided based on the doctoral dissertation
(70%) and in-class contribution (30%).
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Students will acquire the research execution skills necessary
for writing a doctoral thesis.

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

Grading will be decided based on the doctoral dissertation
(70%) and in-class contribution (30%).
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Students will learn the methodology of research through the
writing of their doctoral dissertation.

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

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



THHAEIEFERE SE1TH ¢ 2022/5/2

INF800K1

XT 4 PHFHEE 1B, 2A

P& =E
HATEC BAT | BARRIREY
RHBHE

[BREOBRLAN (AEZAH)]
RSO N E L T B FEEAT

EFE=E =y

AR IS E R, T — < ikE. B RORE . i
JeFEMEE. EEFFEOBEETHELLE T,
[COBELERBIET I ETEREDT +7OYRY O —IIREN -
EDEENEBBTHENTE DD (BUBENB ER2UB5HH
ICHRSh-FEREEDOREE) ]

T4 7uxR) =095, [DP3] & [DP4] (ZB#

[(REDOEDH EFHE]

"SR 2 71 7 /Computational Reality"% ¥ —"7— FIZ L7z
WFEEMN LEE L, BiA RERFROM#E B/ L3,
(79F7475-225 (GNV=TF12hvyar, T4N=1E) OX)
Y /Yes
[Z4=IWRT—2 (ZHTOREE) DOXENE)

HENOERL 9

7% L /No
[REEHE] 235 © Afifi/face to face
] T NE
1 HA TV A LSBOEDTIZOWTH L £
o
2 WesE T —~i&E  #HamtdEL T, T —~oRE
1) EITVWET,
3 W —~ixE  #HamrdEL <, T —~oRE
(2) EITvEd,
4 WFZE3 B — XA (1) WigtamseedEsE. 1 vy —% v b
OERERALEL T,
5 W — XA (2) Wi HEHE. 10y —% v b
OIEHREREL T T,
6 WF7E3 84— XA (3) TR ERE, A vy —% v b
DIEREREL F T,
7 EHHE LT TR OTRESR O & TIRNE
1) ZoWCagam L9,
8 EHE LR IEESRIOmE & DIENE
(2) 1z b‘“(i%%’éﬁilzi?”o
9 EHHE L IFERE WIEERRRI O & BIgENE
3) 122w uikumabi@"o
10 HEPFHRGE & WEZEE o ZEMESIRDLOHRE & . WIZENE
(4) oW CHEmm L E 35
11 TEPFERE & TFZERT T ﬁ)f EFIRI OIS & WIFENE
(5) Ol/’ u%uﬂﬂ[/ij_o
12 EPFEGE & BF2e S o ﬁﬁj’%l’é?ﬁ W OHE &, WI7EHE
(6) oW CiEEm L E 3,
13 EHE L IFRRRT OTRESR OIS & TIRNE
(7 ZoWCagam L9,
14 EHHE LR IEESRIO®mE & UIENE
(8) oW TiEm L7,

[(BERENOFE (EHRFE - F7E - 5ES))

FOCR B OB, EHE, I T 4 ¥ T OEMHLETT,
(%2~ HEFB)]

Fizdh THA.

[B£E]

LEIZIS LT, B, mhEREELE T,

[ ESTEM D % & E#E)

WAL MR b & 0 XA HICEHI (100%) L% 5.
[B2ENBERELSNDTDE]

% Lo

[FEDERHT N E 2R 1)
WIFEEBRED PC BLUOEHD /) — F PC 2V E ¥, LEIIGL
T PC LUt ot E o fisddks: - Skt w39,

[Outline (in English)]

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

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

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

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

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

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