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[(FEOBMEBN (AIzZ23h)]

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 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, low-cost
high-performance interconnection networks are required. This
lecture will cover all the contents mentioned above.

(BEBEEF]

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 professionals in
Verilog HDL and CPU designs.

(COREERIET 5 TEMBFDOT + TAVKR Y P —IIRENL
CORENZBI/TZUNTESD (RUBENB L R2IE5HH
ICHARENICEBRR e OEE)]

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

[E4RIBEHE]
L #%% /Lecture

[(BEDEDH L HE]

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.

(7OT7475—=2V9 (GIN—=TFF1Zhy>av, 74— E) OENE)
7L /No

(Z4—ILED—20 (ZHATORESE) DRG]

7L /No
(IZE5tE] %L | Stfi/face to face
] T N
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

THERBEITZER F1TH  2026/5/1

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,
Systems keyboard and mouse, and
VGA controller
13 High-performance Supercomputers and
computing interconnection networks
14 Presentations Present your theme
[(FEBENAOFE (ERFE - 78 - BES))

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

[F+X b+ (#HRB)]

Online materials

[(BEE]

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.
[RAEETmD 5% & B %)

1. Participation and discussion: 40%

2. Presentation: 60%

[ZEDBRRENSDRIE]

None

[FELE BT T HaM]

Bring your note-PC to the class
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BROBEL BN (AzZRhY)]

AR —=Fy FLD - KK T 5 L TRAIRLENT H 2
5 R Vo ATk D S Bl R

(FEEE]

S - BRRL L W o e iiffic R D SN 2 B FfET 2 L L BT, 2
NoDEBEOMRE, REMFHEZMET2 2 R T 5.

[CORELXRBIET 2 TEBEDT + 7OIRI > —ITREN
CORENEBBTZICHTESD (RYUBRENB CRURE A
ICBERINIEEE MR L DEE)]

T4 7r<eRYIY—D55, [DP1) & DP2) (cfHH#
[ERIBERE]

L #%% /Lecture

(BEDEDH EHE]

AL, B, FYXNVBLRY, HREx2 V71 OEMr 22
FMiBE D LSRN ERINZEERL L HIT, HiffOE
BOMRE, B, zogeMEiHoM@EmEL T, RARKSH
OB R E R A A B R T 5. £, EBROKYTIE, B
BOERR, SAFRA—TF 1 EE Vo ZHEMORh L Y RESE
MRS 70 b a oI OWTvh, Wiz 7o Farofht
ER BB LD XS5 IR XN 2 0 ERER.
(7OF7475—=2v0 (IL=FFT4ZXhyvav. T4R— %) O]
»Y /Yes

(Z1—ILED—0 (EATORESE) DX/

7L /No
(IRZEHE) #3ETPEE | XiTH/face to face
[a] F—= N
1 WSRO BE BRI R 2N, AEEMER
MRtk ¥ OS2 RS 5.
2 BEm D Lt B, B, A2 Wvo ERESEITT
FAST 28GR0 AR ERET 5.
3 — 5 AP RE R — AR D E K L BRI
WTEES.
4 —J5 R D N~ Goldreich-Levin FFIZOWT
rFarzewy b R
5 BRELE AR AR BLELBEROER, Z2ED
BES e MR RS 5.
6 UNEIE e, INBHEEIE B D EFR & RO
REEET 5.
7 FURNLTTINE TURLLFTINLETILE
712 RSA-OAEP RSA-OAEP, B&U
RSA-OAEP D% 2RI % #L
f#d 2.
8 Cramer-Shoupf5 Cramer-Shoup 5 & Z D% 4
MEREA % ER S 5.
9 NA T Y w RIS NA TV v RIS & Z ORERTE
DO IRT 5.
10 FORNBL T RNBHDER, BEMED
B, BXUO—HRMERD S
DOREIEZ BIRS 5.
11 RSA-FDHE % RSA-FDH B4 ¥ = D&Mt
AZEfRES 5.
12 M SRR WETBIEDOER, W% &
VEFERA O B % 7 5.
13 HHIERIICE Sk HEERINIC R ILTF R —
~LF =T 4 FEH T HEOERE S
14 FHEREERINICLE HEEERNICZER LT

RVFR=T 45 =T 4 FHOEREESR.

"

[IRERBENDFEYE (EEEY - 7Y - BES)]
HHRNTHALEZNRE, XAFTIELRHRELTBEL L. &
DU - HFORERMIEENE, BEICD & 4R % FEHE
55,

[F£X b #HRE)]

AR RN M E B A

[BEE]

FRILATH, PE2IE, MIAHERA, TABRSERE S R0, HaT kR, ISBN978-
4-320-01951-5

[RABRETE D % £ B %)

LR P BIOREANOEHMEEZEB L, REMHNT 2.
[ZEDERENSDRTE]

Rrcm L

[Outline (in English)]
In this course, you will learn various cryptographic technolo-
gies such as cryptosystem, authentication, and so on.
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(REROBEL B (AzFRhY)]

FREOWRZITVRD S, BENT LIV X L OMGRNEE, v
NT 4Ty 2 2B B L RBEIFE BEFEROY ¥ r—
ZERBLULYERPMEE, AMHEEICHED S FE S oI LEED
WHHCFRICEE U CE g2 TR 5, K72, MELEHER, BEAIRE, =2 —
INFy N7 — 2k OFHREMBEICE T s EREE L T, &
HARE D MR A L SHICB L TR Z e 2 BN T2,
(FEEE]

SHRRIRE (DFFTHRICHE(LFHETER) DORERAIHALA 2 ARANTIE
B, MHELCHMENOHEHAEEZENT 5 2 L 2EEEFEL 35,

[COBEZRIET D TERED T+ 7OV RY O —ITREhic
CORENZBR/IZ N TESD (RYUBENE L R2MIR5 A
ICEARSN-EEMR L OEE)]

T4 7uvwRYy—0n>5%, DP1) & DP2) 2R
ERNEEDED

Z % ofth /Other

(BEDEDH L HE]
FHRAREOIRIPHHAZ RRINCIERE T 2 e ZBEL LT, %
FTEARE 2, BENT7 LY X LOHGRIER GEBIRD 5 X —
R TH 2R MWD PR ZHIE T 27 X—RTHBEA ) R—
Y a VIR YY), AT a v T ay 2 RFER LRI EE
TERODY ¥ 7 —Y%ERLIFERRE, HEEICED FE
E B IELEHEDMINELFRICE L THER, Web2HAF LT 1
77 bk FW T FEBRIC S R AU E M i 2l LG
b 27 AANOHEIRE RD 2,

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.

(707475—20 (G=TFF1Xhy>ay. T4R—+EF) ORHE]
»Hb /Yes
[Z14—ILRT—0 (EATOEREE) DEKE]

7L /No
(%%5TE] ZEHE | XfiHi/face to face
=] == WNE
1 HA XY REOHE., NE, EDF. B
X OUFHti 5 R D FtEH
52 il BB LY RF¥F-—SLUEALT4 v Tay
TVRXLDEMRESE T LA a—- FZX L
B ERHEGA, =y F VI FE %
H st o 7z O Fik
% 30m a2 | AR BEIAT AT XL ORGHERH.
WAL Y 4 X DFE, ER -
RRDIRT A — R EFE DRI
fET
4 i3 : AT 4~  Messy GA. fast messy GA.
J7ay 7z gem GA
5 Fk
F50M g4 Vo r—Y Yy —Y, LLGA. V27—
- FE PFAEFIE
Fem b - ofHEEIC  PBIL, MIMIC, CGA, ECGA,
o< Fik UMDA, BMDA, BOA
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RAR—=AL—=THA, BET
JLVGA., HBIYGA, HAHEE 7
V2= R WNOT 2[4
HE(LRIGTE, BERIRESP =2 —F
Ly b7 =273 ¥ OFEEIRE
IR 2 3 E O R LD £
. WEEEIT S,

HERRRHE, BAREP =2 —F
Lty N7 =27 Y DEHEAIRE
N 2 3OS e LD b
. WiEEIT O,

HE(LRIFHE, BERIRER =2 — 7
Nty BT — 2% DFEHIRE
IR O ERD
. WEEITS,

AVE—Fy P RERBLTR
plENE(bs R 7 LB DK
BY 7 v x 7 kil
RIS CTHEBABAFLERB X
UHamziT 9,

AVE—Fy FPRERBLTR
PN (b s R 7 LB DK
B Y 7 b U = 7 B2 iEE L
RIS CTHEAAFLERB X
UHamziT 9,

AR =%y PREZHELTR
Pl NE(b S R 7 LB DK
B Y 7 b = 7 &g L
RIS CTHEABAFLERB X
LRz T,

EERE B L THALRNER %
WMEL, LR—b2LTELD
%,
[IREEENOFEE (EREE - 7L - B8%)]

1. BREOTE - BE LTS 2 b, AREOUEN - B EFORER:
RIAMEENE, FEIC O E 4R 2 EHEY L3

2. BRIE CHBEREE R ERITNISE G (FICHFEDORY) THAN
HET2ZL

3. FRDIDD TR T T LADT Ny FRRELEITH L
AFLEOUEH - HEFORERMNFAE R, SO E 4R %2 E
HEr 53,

[FFZ b+ (HBB)]

[1] 8% 2 DEEN 7L X4 #FHAetiR (2008) (Munetomo,
“Genetic Algorithms”, Morikita-shuppan, 2000.)

[(BE£E]
[1]1 D.E. Goldberg, “Genetic Algorithms in Search, Optimization
and Machine Learning”, Addison-Wesley, 1989.

[2] ALBF s DEMR 7 L3 ) X A 1~4) FEEXE (2000)
(Kitano, “Genetic Algorithms I - IV”, Sangyo-tosho, 2000.)
8] HH #F AT A6 B2EsdaiithiR (2000) (Arita,

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

[4] Proc. The ACM/SIGEVO Genetic and Evolutionary
Computation Conference, 1999 — 2025.

[5] Proc. The IEEE Congress on Evolutionary Computation
Conference, 1999 - 2025.

[6] AL HA R GE, > Y ROV L3 B LU Rk
(RS D 5% & B#)

LR—1 (60%) L FER GEREMRNSLERGE RN L)
(40%)

iiah 6 - WHNLFE

i 7

i 8

% 10[H

Hilh9

H11ME FEER1

120

ES )

5130

FER3

#14mE e
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[(FEDEREHISDRIE]

HiERtE 2 RBEDOFZEN—EB D, 20 X 5 BRFEDHFEIIHA
oD D D70, FlE (BIEERATOT A X > K 1ZHiHR
BHDHMHZ LTV,

[FEHHEfET N E 18]

Bz L

(20O EEFIE]

REOTIS U RIS (FICHEFEDRR) EHA THMEEZHED TS
552 HHET

[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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AR OB « BT o TERANZESERE 2 Z 18T
TELZLE3MDTEETH B, RZHEEZ, BEOTTHRICHE
BRI Y OBE S, BECE S X CERRICOVWTEERZNE
PHMFAL, XOIHETIHEHTES L5 IKk3 2 2HIET,

(2EBE]

R EBEPLHEB IR SN - ER R TE 2 L5107k 5
cBEEE DO WL O D REICES B L A, BT 5,
cHERRDOWL DD IFICHES B LA, HIFET 3,
CBEFENREENEBICET., HIRESELIIHEASTETS
Lok 3,

([COBEZRBIET 2 TEBEDOT+ 7OKR) O—ITRSN T
COEENEBBITZIeHTES D RUBENB 2B EAH
ICIERSINIEE MR L DEE)]

F47u<wRYT—D>5%5, 'DP1) ¥ DP2) (ZRHE#
(ELBESZE]

L ##%% /Lecture. S #H%/¥ I /Seminar

(BEDEDH L HE]

% > HPH 2 MERECE B X OCRERGRICR D TELS &) Tidkm, Mt
BV FEERITI. XHIE. KERN»OERNBRANTEIS O
TEHL, BENBETOEN Iy 220 OETE L, S Hip
. BMLARNOKRHEZNPIITHELTHS S, NEZDHD LD
b, BEENBEBERERBICOT 2 2L IERE B, HEH,SZ
BEANO—HHMLHERTEIRL, WEILV-T 7 REDBRZ
7 E2BBNMORZEVEL T3,

BRI, #F40%, IV — T 7 — 2 60%DEETHRERED 5,
fadD by 71T 2EARNRE ZTPMEEHFETEEHL, 2
OHIRE R IV — 7V — ZHETHRT 5 2 DIET,
(7OF7475—209 (FL=FT14ZXhyvay, T14R— %) ORI
HY /Yes

[74—=ILRD—0 (BHATOREE) DREAE]

7L /No

[3RFEETE] XEMHE . MH/face to face

] T N

1 FVIvF—vay FVIUF—TarBIUES
LB 2188

2 b HiE) WX D F 3,

3 b (%) WXL R 3,

4 Ly e lGIED) BERERZ

5 BRGR (1B BRGERE F

6 LSl EGIED) R BT DO W TR,

7 Rl g (%4) BRI BT D W TR,

8 B OIRDIED TR FETICHE LD
NEZIRDIE 2,

9 HR LR HREMERICHETIMEB LT
EFEESR,

10 TERAE » Wife(E TERZR & HIFHEIC DWW TS,

11 R WA R ERAEITOVTER,

12 Chernoff 5% Chernoff 5z DWTH.5,

13 <)L a 7EEH <L 3 7 HEHEIC DOV THE R

14 MELFHDIR VIR D ZNETITER LIERwON
HrEIRDIRS,

(FxEENAOFE (EEELE - 8Y - B8E%)]

KEBEDORER DT, HECHEEZHET I RLRY, &H, BE
WKIB U T, BROFRERICHRA TR EFT2EET 52, K
DB RN SE 4R R e 5 2,

[(FxX b+ &HRE)]

Bz L,

THERBEITZER F1TH  2026/5/1

[BEE]

Ronald L.Graham (), Donald E.Knuth (3%), Oren Patashnik
G, B GO, N ER GO, & Eh GO, aME GO
Tav¥a— XY H2hR, Iz (2020)

Michael Mitzenmacher (3), Eli Upfal (%), /N @5 GR),
TN R G - R EHE, Ik (2009)
[RRAEFHED 7L & B#]

FHELR— b 60%., FENDOEMBER ¥ 28HEA 7T K 40%,
[FEDBERENSDRIE]

AENIEEHEmT MR L 72729, BGR L RO 2 RIET 5.
[FEIEEfET R EHERR1]

WBRERESRT 20185 Y a v EFIH,
[ZOfthDEEEIH]

JR RIS A% 5,

[Qutline (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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ZOfEM :

BEOWMELBEN (AEERH)]

AHEBETIE, a2 4 52 LD LT 3 SENROM, BT
FEERMNCOVTHER, XHIC, EDMXAREEBEL T, 2057
HTOH LWy ZIZO0WTHE#RT 5,

(2EBE]

a v ZTERC, a— MRk, VYR XEIN, BEEa— R
R Wwolzar 8L I Ny 7y ROWTHREZED 2 Z % H
189, XHICHPGHETEE L TURDIICH T 2MRAWAEE15 5,
([COBEERIETZ I TEREDT« 7OTR) O —ITRSIN:
CORENEBB/IZUNTESH (RUBENB L RBE A
ICBERSINFEE MR DEE)]
F47a<wRYT—D55, [DP1) & DP2) (ZhHH#
(E4BERZE]

L %28 /Lecture. S {#¥/¥ 3 /Seminar

(BEDEDH £ HE]

AV TNy ZIY R a— MR, VYR XEIT. BEEEE
- NERD 7 2= XD LHREINE, N5V TOEREHRE
DHLELHIT, WH LTENZEND 7 2 —XDFHERITS, F/=.
aAVRL TEEOEBIERICET 2P EEE Yy 77y T L
TR, ZEBEIBN L. ZOTHTOH LW MYy 2100V Tik
R

(7074775220 (GN—FT1Zhydar, T4R—1E) OR}E)
HY /Yes

(Z4—ILET—20 (ZATORESE) DOEE]

7L /No
(IREEEHE] PR | XiTH/face to face
] F—= N
1 a4 5 ORERK 72— XOWEB L a 4
VAVEINES
2 LY R RENG R Y LY 2 X E R
3 a— RARK(L) a— REROFEAL [y
a— NAER
4 a— RAR(2) M) oa— RAERY a— FAERK
oERL
5 a— PR ) - FREtoMES X7 —
& 7 a —figkt O HiE
6 a— NEGELGE) REWNRT & 7o —f@the 2
v ha—L7oa—fEr
7 a— FEg#b (&L BEANRRELET, FEa—
A1) FERZE
8 a— FRaEL(REL RN RE(CER,. v — TR
ZH12) bl (4
9 Frd (A4 F ar{ Iy 7Ty FOLR
Ny ZJLVR) 3
10 SCHRFAAT (1) XRrRIa 77107
11 SRR (2) SATIVETIL—LT—2
12 SCHRFEAT (3) BRI S 5E
13 SCHRFAAT (4) Epiiite
14 Fro e

ERREADOFE (ERFEE - B8 - B8EF)]

SCERFRA T O EfE, NEREOI DA (Far T Iy LR— ME
B AFEEDYEN - B FOREER IS AE X, ZBEITD & 4R
IR LR T,

(72X b ERE)]

BT R

(BEE]

cHHEBB. aro84 oMk e Rt 20D, A
NERBE, TurT Iy IEIER, HIREE

=R}

+ Aho X7, Compilers: Principles, Techniques, and Tools

s B DR

[FARETE D 7% & B %)

FHEANDEBE (30%). HWIBPICITS LR — F (70%)
[ZEDBERENSDRIE]

R U N—MTOIEFLRFTHREEHET 2,

[ZEH BT N T A1)

Iy NT—IEHBD, VT4 VBEMERACEZZEHH DT,
avVa—XFESDI Lk,

[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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ZOfEME
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[(BEOMEL BN (fAIzF3hY)]

The topics include

1. Explanation of advanced AI techniques in three main
streams

- Symbolic AI (Rule-Based AI)

- Connectionist AI (Neural Networks &Deep Learning)

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

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

such as,AGI,Tesla FSD systems, and spatial intelligent (3D
physical world re-construction and understanding)

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

(BEBE]

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

(COREEZRET B L TEHEDOT + TOTKRI S —IIREN
CORENZBR/TZUNTESD (RHUBENB L R2IRE5 A
ICHATRSNEERR C DORE)]

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

L %% /Lecture

[(BEDEDH L HE]

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

(797475—29 (GW=TT12Av>av. T4R—+F) OFH]
»HY /Yes

(F4—LRD—0 (FATOREE) ORI

7L /No

[3=EstE] #2EMRE © MliH/face to face

(5] T—= N

F1E Introduction Overview of Al, History of Al,
and the state of the art of AT

$2[ Intelligent Agents  Design principle and
framework of agent systems

2 3[E Logic Reasoning Knowledge representation

and inference mechanisms
-forward chaining
-backward chaining

THERBEITZER F1TH  2026/5/1

#4m A decision-making A rule based system
system -identification decision tree
-from a training data to a
decision tree
-from a decision tree to
refined rules
#5Mm Decision-making Probability theory &Bayesian
under uncertainty  decision theory, Bayesian
network
g Decision-making in Markov Models and Decision
stochastic Processes
environments
H7m Mid-term Students develop Al agent to
presentation solve a small problem and
make presentation of their
solution to the problem
8H Machine learning  Supervised/unsupervised/
issues semi-supervised learning and
transfer learning
H59[m Neural network Back propagation algorithm,
based basic clustering algorithms,
approaches and hot classification algorithms
topics
%510  Advanced neural CNN, LSTM, Attention,
network algorithms Transformer, and so on
%11\ Introduction of Discovery of what functions
OpenAl and in OpenAlI ChatGPT and
ChatGPT,AGI, Google Gemini, and so on.
Agentic Al issues
%12\  Decision making Explaining Bayesian Rule
under uncertainty; and Markova chaining
Tesla autonomous  Models; Understanding
driving system or  Tesla’s full self-driving (FSD)
spatial system or intelligent robots
understanding
robots
#5138  Discussion on the  Students report their
term project progress of the term project,
group discussion, and are
given advice and suggestions
#514[0  Final term project  Students makes presentation

presentation of their term projects

[(EEFBEBAOFEE (ERFE - 87 - BEDH))

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

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

[F+2 b (#HRB)]

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

[(BE£E]

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

[2]. OpenAlI and ChatGPT topic related web sites

[3]. LLM and Transformer Models

[FRARETE D 7% & E %)

Evaluation on students is based on the mid-term presenta-

tion and report(30%)and final term-project presentation and
report(70%).
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[(FEDEREHISDRIE]
Interactive learning is preferable.
Interactive discussion in classes
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i I Ea—Fa 9

5 EE

# 7% 4 b+ Advanced Networking and Computing
HAE 2867 | BHEREE © RCREAIEE/Fall

ZOMEN :
ERXOBEL BN (Mz2R0)]

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.

(FEBR]

Students are expected to learn the advanced networking
and computing technologies. Firstly, students can further
acquire knowledge about the latest network technologies
including wired and wireless networks, ad hoc and sensor
networks, and the next generation of the Internet. Secondly,
students students can understand 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, green computing, cyber-physical system
(CPS), big data, activity recognition, affective technology, etc.

(COREERIET 5 TEMBFOT + TAVK Y P —IIRENL
CORENZER/IZIUNTET D (REAREMB LRURE A
ICHARSNICEBRR C OEE)]

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

(ELBERZE]
L %% /Lecture, S {#¥%/¥ 3 /Seminar

(BEDEDF & FHE]

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
end of this course. The students’ class reports will be checked
and feedbacked to students in next classes.

(70F475—25 (GI=FFT14Rhyvayv. T4R—+E) ORE]
7L /No
[Z4—ILRD—7 (EATOEREE) DOER]

7L /No
[#=EstE] ZEMRE © Mlif/face to face
(5] T—= N
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 cloud computing
Computing
6 Ubiquitous/ Main technologies in
Pervasive Ubicomp or PerComp
Computing

THERBEITZER F1TH  2026/5/1

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

11 Discussion on Cloud/edge computing,
Preparation of internet of things, social
Presentation and computing, cyber
Reports technologies, activity

recognition, affective
computing

12 Presentations & Specific topics in cloud/edge
Discussions (I) comp, IoT, ubicomp, social

comp, activity recognition,
affective computing, cyber
technologies

13 Presentations & Specific topics in cloud/edge
Discussions (II) comp, IoT, ubicomp, social

comp, activity recognition,
affective computing, cyber
technologies

14 Final Presentation Topics related to advanced

and Final Report networking and computing

[ZEERNDFEE (EREFE - 7L - B88%)]

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. At least four hours will be necessary to do the
preview, review and assignment/report in each week.

[FFZ b+ (#HHBE)]

Online teaching materials provided by this teacher.

[(BEE]

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

[REHEETE D 75 7% & B 4]

Overall evaluations (100%) are based on quality of class reports
(40%), final report (30%), and final presentation (30%)

[ZEDEREHNSDORTE]

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

[ZFEHLE T N T HE8M]

Bring Note PC
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RS 2T LS55

I =B
HOTE 28I | BHAENGHT - BFEBIRE/Spring
TR

BEOWMELBEN (AEERH)]

BB AT LR RTS % DICRHE Y 72 DHE 7 — ) =& HUZO W T
HR MIEARBL BT — U =B, B Y 1 VA OV TH
Ho METIE, BB ZAT B LU — ) £ B2 T 572
DOFEEFY, HEERZI TZBEZOMBEED 5,

(2EBE]

B Y — VU 2B OWTHR L, fES AT LDBMNTES Z
LR HEE T 5,

([COBEERIETZ I TEREDT« 7OTR) O —ITRSIN:
CDRENEBBTZIeHNTESD (RYUBENB CRUB 5 A
ICBERSINFEE MR DEE)]

Fa7uwRYI—n>55, 'DP1) ¢ DP2) (ZRHH#
(EHITERE]

L 7% /Lecture

(BEDEDH L HE]

HMBREAEHEAL L, BREIWSCTEE BT,
(70F7475—=09 (FL=FT4ZXhyvay, T4R— %) ORI
7L /No

(Z1—ILE7—20 (ZATORESE) DOEFE]

7L /No

[#ZEstE] FEFRE . 4> 7 1 “/online

] F—= NE

1 HARYRA, NI b HBBROMBE L EDTICET B H
b FLE A4 XY AB L U E D EAfE

2 R7 PVOREER X7 b L DOFEEER

3 THORRMEE R (THOREME L FENZ ML
7 MV

4 BT -2 e HEK - BHT—XEE BXU, F
ER I [p%apaniin

5 N7 FLVORELR X7 MILVOERK L TOTHIR & &
JCHIR & &b Tk

6 BRI T — U &y R — ) A T — Y
B 7 — U T TR

7 FERART PILOBERL  EBNZ MLVORE Y -V =&
7— ) ARy B B B A VAR
aY A OB

8 BB 7 — v &y BT — U &R 2 K E T,
WEFTEH] - BAAA BXU, BAAAEE
A

9 BERL 7 — U =& B — ) &R OTHITRL
JOCHIR -+ ERTT BEU. BRI O
#

10 2HTTHER 7 — V) = 2 OTHER T — ) T Ay B A
E Y BAIABIH ABEE, IO, XKITHITK
H o« RITHIT

11 BB a4 &y BER a4 £y JPEG T
JPEG JE#

12 HEERr 77—V HEKBEEY 7 — ) D iRBUER
R

13 iy —V & EiE T — ) A BAIALE
B AHAAESY bl

14 w1gE B 1E~1 3MEDEY

RERENOFE (EREZEE - EE - B8E8E%)]
ZEEROTE, BE, RENOWD A,

RIRDUEN - HEF ORI B X, FEICD X 4KH 21

#r 32,
[F£2 b (@R®)
RS | SBRECCE S 7 — ) T

HE /R E

Hifk#t: © Amazon

fllifg © R—r8—Nv 27 1,529 HEFEEE 5501
HIBAE © 20 2 548

[BEE]

#HElFESY © Discrete Fourier Transform in Linear Algebra: Data
Science and Discrete Fourier Transform

## . Katsumi Konishi

Hifk#t: © Amazon

filif : R—o%—Nw 7 15291 FETEFE 550

HRE : 202 54

[RAESTHED 7% & B#]

PEHFRE 1 0 0 % CRMiis %,

[FEOBERENSDRIE]

AEBICANBEZH L LD 7y r— b 2EMBLTVEEA

[FED % T N T Haa1th]

R L

[Qutline (in English)]

The aim of this course is to help students acquire an
understanding of the Discrete Fourier Transform in Linear
Algebra. The goals of this course are to help students acquire
an understanding of the Discrete Fourier Transform from the
perspective of a change of basis for vectors. 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%

— 10—
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[(BEOBE L BN (AZZERH)]
SIITHHRIZE RO IEBRZ S 120 DR b Y RFEED—>TH
D, 20, STITHUREMMIEZ < DBERFMH &AL T 2 AT T
B2, SKITMURHMTZ, HE L Z2OHRLEOB SN ORI 2 2
LT, METMORMEZEBL, HLOVMEX T 1 7 O[S Z
DIFFRMEIZONWTE S,

(2EBRF]
SITTIEIMDEUG AN 52 &L, TR £ CE o 72 3 RTT B
DG HRT 5 2 EEREE T 5.

([COREZRBET S L TEBEDT + FTOYRY > —IIREINT
CDEENEBBTZ N TESD (RUBENB RS A
ICARINAEERE L OBEE)]

T4 7R —D>5%, 'DP1) » TDP2) (2R

[E4HITEHZE]
L %3 /Lecture. S {#H¥%/¥ 3 /Seminar

(RS L FHHE]

3R TTHWHG D EMTHIE ARINCHMRT 5 Z e R EHIE L. Z DR
D OER, NOBHRIECIE D, 3XTTMIG % BRI EE D & 1%
HULH - AN E TR 8 HlRRERE T TR, Ao
IFL BET N A 2B O BIEA b WA EH TN T 2
2T, HRRELUL ORI TORRTE D L5123 %,
HROM T, B HDIFANCEIN L 72 3 KTTHGHE M BIE D i
ERAT 20T B0 X D ECEREE BiE T,
(707475229 (GN=FT142hyiay, 74— hE) OR}E)
HY /Yes

(F4—-LRD—0 (FATOREE) ORI

7L /No
(1Z51+E] XEMRE 4> 7 4 “/online
=l F—= N

U oic, 3RTTHGRMM D4

[ZNES

2 UNOLN A AHE. LR DR

3 RADEE L BEDCY: . AR, LARHO R

BT, T, 7—V ¥

Plenoptic Function, 4Kyt

2L

H50m DT 4 ATVLA () TFZV T, AR, KSE
— XFxALARX AR

Fem 3AD7 4 A7 A4 (2) —HRAK ZRAX 41077
— XFARELAR FIAARX=DVF RYa—i

YA

FRT7T T 4 OJFEE,

Computer Generated

B1E 3XITMHR DR

- Y 7 2l

570 xurT 74

Hologram

5 8[H FHRRRETE A 1 SRR S TR

#om FRREREFE S 2 PR R AR S FE S

Hiom  eREERLE Plenoptic Sampling. Light
Field Rendering

11l 3XoTIHEEmEM AT SLAM. SIM7ZY
%120 2aY¥a7—>a7J) CameraArray. Coded
VA Aperture, Light Field

Camera’z &
130 EREEREREEL R FER
H14M  RREERERER2 RS R

(EEHEAOFE (ERTFE - 'L - BEF)]

PENZIEUT. REOTEEY, MERROE[HSL K- b OE
BUCE D T 2 v o REZEOUENR - HEFORERMNEEE, &

BT F 4R 2 EHEL 35,
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[T+ (#ERB)]
HYBBAER L BRI BRI E 2134 > 5 4 TR 2,

[BEE]

REIZIE T T, BEPTHNT 2.

[ &SI D % & B %)

2 DFFEFER Y LE— T, REMNHKTT 2, FERRE, 7FE
NTHR - 7GEED TR ONEREMA LE e, #5E L EBEKETO
HWEBELINCHEINZRXONEHEN1ETH 5.

[ZEDEREHNSDRTEF]

%L,

[FED %I R EHea1h)

HEFHRRICIE - PCEFBT B Z k.

[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, you’ll 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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IR AFT

R =B

TR 2B | DA | BFHEBEE/Spring
ZOMBENE :

[(BEOBE L BN (AZZERH)]

BB X 7 4 TRIZ, Z2ofioar v a— 2% TIR

FER TN ELEI 7 KAPRCE L b 0 B A BEE DS

WEWIRD DB, ARETIE. K¥EFETD

AV a— R EOMRICHEL REFD—DL LT
fEFTEZIRD B, SEOMAEED 2 FTRHER

BT EERIRTE 2 T — 2 BICDT 5,

(2EBZ]
KEBGEOWFUEENC BV T, BEFENFIEE W2l OB %
MR, SITEEEHCTZONAZER - DHTE2 X517k 5,

[COBELXRBET 2 TEBEDT + 7OIRI > —ITRENT
CDEENEBBITZeHTEDD (RYUBERB E2MIRE A
ICBERINIEE MR DEE)]

T4 7avRUT—0D>5%5, [DP1) & DP2) (2BHiH
(ERBEHE]

L #%% /Lecture

(IBEDEDH L HE]

BREE AW TE DR AR X 2R,

F7-, BREOFEY 2 a2 — R EHVWTHE I EBL T,
AV 2 =R XBBEANDT Ta—FHEEHER,

T, av¥a—&xY—LEHWT, BEEREL 22T,

EHN R OBRE BT 2 HEEF SN,

HEFEANDOE DA, 25 NCHRB X OREHREDORR » HEE
I E B U TR EEITS,

(70T7475—=>0 (GN—TFT120var. 74— ) OEHE]
Hb /Yes

[Z4—ILRT—7 (EATOEEE) DENM]

7L /No

(Z%5TE] AR | XfiHi/face to face

] F—= N

1 HA R R BEOHMW., DS, BHE,
2t v Bk

2 HE5HE D B Zlbe Mo, Mo hfER

3 IRB) D EFE 2 BRI R, RS

4 AR N R

5 HODHEVORI WMo o5 FYER &

6 ACE Y FHOBHE  EMa 5 ER

7 IS - R) SREDOFE

8 7= T4 H#(1) BHERT7 -V T, 7V =&
#a, 7—V 2 ZHMONE

9 7 — ) T (2) 7= TEHOMH SRR D
JEH

10 E537E (1) Aok, ULBIEK

11 ZE5r5(2) WM RN DISH

12 EBREEL(1) FOLREERL, TEBERK

13 HEREE(2) BB D MR ¥ 5

14 T RARARED R

(RERENOFE (ERFE - EE - 588F)]

RIEDUEN - B F ORI B, FEICD X 4K 21
#r33, THLLTERZOMEEZRES 2, EE L LTIIER
Mz Z e 2@,

F7o, RETIY LT FHRICHEET 23X ORHEEITI,.

(72 b &EHE)]

13U TOICHET

TR fth 3

I

2019

[BEE]

KB D BIFE & AR

FRIR SR

lisav = 2an

2019

Hz 28875 —

REARK—HB

GEEE

2009

[RARETE D A% L %]

HRIE D 20%. FiLEOHE 30%, HHEFHE50% Y LTEHIT %,
[ZEDERENSDRDE]

%L,

[E4ED g N EHEa51h)

HE5 ) - PCEFEHS T2 2, BUHGHESHLEITS 72
®. MATLAB, Mathematica, sympy, numpy, scipy Z»F T &
ZEBENRH D ZEPLEZ L,

[Outline (in English)]

This course deals with mathematical methods in analysis.
Students learn how to use mathematics in their study and
research. They also learns how to use mathematical tools, for
example, matlab, mathematica, and python.

The standard for outside study such as preparation and review
of this class is 4 hours per week.

Grades will be judged comprehensively from the first project
(80%) + the final project (50%) + class participation attitude
(20%).
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JO—-NILCISHR#EZR 1

NE =

# 7 &4 bl : Practical machine learning (SRERRUMEFS)
B 2BGL | BRI RCRHRIRE/Fal

ZOMEN :
ERXOBEL BN (Mz2R0)]

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.

(FEBR]

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

(COREEZRET B TEHEDOT + TOTKRI S —ITRENL
COEENEBR/IZLNTET D (RAUBENB L E2MIREAH
ICERSNFERR € DREE)]

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

L %% /Lecture

(BEDEDH L HE]

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.
(7OT7475=200 (GW=FFT1XAvIar. T4R— %) OFEL]
»HhH /Yes

(F4—-LRD—0 (FATOREE) ORI

7L /No

(3%EEtE] Z3EMRE © M/ face to face

[ T FaS

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

[(FEREAOFE (ERFEE - 7Y - BES)]

Reading, research and programming assignments.

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

THERBEITZER F1TH  2026/5/1

[F£Z b~ (HRB)]

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.
[RAESHED /% & B %)

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[FELERT NT M)

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



TEIEERZER FE1TH  2026/5/1

PRI500K1 (f5#i“##H / Principles of informatics 500)

X DE T &R

NE =

# 7 &4 +v Writing and presentation for thesis
HAE 2867 | BHEREE © RCREAIEE/Fall

ZOMEN :
ERXOBEL BN (Mz2R0)]

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

(BEBE]

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

(COREERIET 5 TEMBFDOT + TAVKR U P —IIRENTL
CORENZBI/TZUNTESD (RUBENB L R2IR5 A
ICHARENICEBRR e OEE)]

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

[E4HITEHE]
L #%% /Lecture

[(BEDEDHH L HE]

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.

(797147529 (GN=TT12Av>av. T4R—+F) OEH]
HY /Yes

(Z1—ILET—20 (ZHATORESE) DRG]

7L /No
(1Z2EEtim] IV RE © MiHi/face to face
=] T—= NE
1 Introduction What is scientific
communication
2 Tools and structure Writing tools and standard
styles
3 Beginning to write Planning, Preparing outlines,
Thesis statement
4 Writing Paragraph unity and
paragraphs coherence, connectors
5 Writing workshop  Self and peer editing
6 Title and abstract  Deciding the title and writing
the abstract
7 Introduction and Writing the introduction,
body part methods and results
8 Body part and Writing the body part and
conclusion conclusion
9 Writing process consistency and parallelism,
writing process
10 Introduction to 3 part structure, outline,
presentation preparation
11 Preparing view Self editing of writing ; slide
materials design
12 Delivery, Q/A Basics of speech delivery and
session discussion
13 Presentation Presenting academic contents
workshop and peer review
14 Additional tips and How to improve skills
summary Summary

[FERBNAOFEE (ERFE - 87Y - BES)]

Reading / writing assignments, and preparation for oral
presentations.

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

[F£Z ~ (HRB)]

Course materials will be provided in class.

[BEE]

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

Mike Markel, “Technical Communication, 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.

(RS D % & B#)

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)
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7' O0—/NILCISHRIER 2

JIA GUO

¥ 7 &4 bl Intelligent computing and its applications (RIREEHE & £ DIGH)

BT 2BAGT |
ZOMEN :

PRI R ERRRSE/Fall

[(FEOBMEBN (AIzZ23h)]

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

(FEBE]

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

[CoBEZRIET B TEREDOT + 7OTRY P —IZRSN:
CORENEBR/ITZUNTESD (RUBENE L R2MIR5 A
ICBARSN-FEERR € DREE)]

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

L ##%#% /Lecture

[(BREDEDH L HE]

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.
(79747529 (GW=TFT12Av>av. T4R—+F) OFH]
»Hh /Yes

(F4—-LRD—0 (FATOREE) ORI

7L /No
(1ZEHE] P - 4 > 5 4 V/online
[ T FaS
1 Introduction to Overview of intelligent
Intelligent computing paradigms,
Computing historical development, and
their relationship to artificial
intelligence and
computational intelligence.
2 Foundations of Fundamental concepts of

artificial neural networks
including perceptions,
activation functions, network
architectures, and
backpropagation learning
algorithm.

Neural Networks

10

11

12

13

14

Deep Learning
Architectures

Evolutionary
Computation
Basics

Advanced
Evolutionary
Algorithms

THERBEITZER F1TH  2026/5/1

Advanced neural network
architectures including
convolutional neural
networks, recurrent neural
networks, and transformer
models with applications.
Principles of evolutionary
algorithms, genetic operators,
representation schemes, and
fitness evaluation.
Specialized evolutionary
methods including genetic
programming, evolution
strategies, differential
evolution, and multi-objective
evolutionary algorithms.

Swarm Intelligence Collective behavior

algorithms inspired by nature
including particle swarm
optimization, ant colony
optimization, and other
bio-inspired computation
methods.

Fuzzy Systems and Fuzzy logic principles, fuzzy

Computing

Midterm project
Optimization
Problems and
Applications

Pattern
Recognition and
Classification

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

Midterm project workshop
Formulation and solution of
optimization problems using
intelligent computing
techniques with case studies
from various domains.
Application of intelligent
computing methods for
feature extraction,
dimensionality reduction,
clustering, and classification
tasks.

Intelligent Robotics Application of intelligent

and Control

computing to robotic systems,
autonomous navigation,
adaptive control, and
multi-agent systems.

Path Planning and Intelligent approaches to

Navigation

Neural Network
Hyperparameter
Optimization

Final project

path planning including
graph-based methods,
sampling-based planners,
potential fields, and
learning-based navigation
strategies for autonomous
systems.

Techniques for optimizing
neural network performance
through hyperparameter
tuning, including grid search,
random search, Bayesian
optimization, and
evolutionary approaches.
Final project workshop
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(EEERNAOFE (ERFE - 7Y - B8EF)]

Reading, research and programming assignments.

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

[+ (FHHE)]

Course materials will be provided in class.

(BEE]

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

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

(RRARETHI D 75 7% & %]

PHE, 30%

1&%,30%

LR— i, 40%

[(ZEOBRRENSORDE]

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[(FEHERY X S HEea ]

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

16—
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¥ 7 &4 bJL @ Pattern recognition and machine intelligence (/X% — > 5858 & #mA0RE

AR 2B | B | BFEREE/Spring
OB

BEXo#BEC BN (AzFRh)]

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

(BEBE]

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.

(COREEZRET B L TEHEDOT + TOTKRI S —IIRENL
COEENEBR/IZ LN TET D (RAUBENB L E2MIREAH
ICHRSNFEERR C DREE)]

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

L %% /Lecture

[(BEDEDH L HE]

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.

(70T7473—=>9 (GV=TFT1ZXAhy>ay. T4 R—+E) OXHE]
»HY /Yes

(Z14—ILED—0 (EATORESE) DX

7% L /No
(IZZ5HE) $ETPEE | XiH/face to face
=] T—= WNE
1 Introduction Introduction to pattern
recognition and machine
intelligence
2 Image features for - Edge-based techniques
matching 1 - Corner-based techniques
3 Image features for - Scale-invariant techniques
matching 2
4 Pattern Matching 1 - Semantic Graph Matching
- Uninformed search for
graph matching
5 Pattern Matching 2 - Heuristic search for graph
matching
- Robust matching methods
6 Pattern Matching 3 - Advanced search methods
7 Advanced Genetic algorithm and

intelligent methods related techniques

8 Midterm project Midterm project workshop
9 Statistical Pattern - Features and Their
Recognition 1 Distributions
- Feature Vectors and Feature
Space

10 Statistical Pattern - Likelihood and the Bayes’
Recognition 2 Law
- Feature Space, Principal
Component Analysis and

Eigenspace

11 Statistical Pattern Economic gain and ROC
Recognition 3 curve

12 Structural Pattern Pattern Recognition by
Recognition 1 Syntax Analysis

13 Structural Pattern Formal grammar and parsing
Recognition 2

14 Final project Final project workshop

[(FERENOFE (ERFE - 878 - BED)]

Reading, research and programming assignments.

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

[F+X b+ (#HRB)]

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.
[T 57 & B %)

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[ZFENIE T N T HE5M]

Students are expected to bring and use their laptop PCs for
in-class programming exercises and presentations.
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7' O0—/NILCISHRER 4

NE =

7 &4 bl : Image processing and recognition (E{RALIE & 535%)

AR 2B | B | BFEREE/Spring
OB

BEXo#BEC BN (AzFRh)]

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.

(FZEE]

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.

(COREEZRET B L TEHEDOT + TOTKRI S —IIRENL
COEENEBR/IZ LN TET D (RAUBENB L E2MIREAH
ICHRSNFEERR C DREE)]

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

L %% /Lecture

[(BEDEDH L HE]

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.

(7OF7475—209 (FL=FT14ZXhyvay, T14R— %) ORI
HY /Yes

(Z4—ILET—20 (ZATORESE) DEHE]

7% L /No
(IZZ5tE) TP EE | X/ face to face
=] T—= W&
1 Introduction Introduction to image
processing and recognition
2 Image processing 1 Image acquisition and
digitization
3 Image processing 2 Point and neiborhood spatial
filters
4 Image processing 3 Frequency domain image
processing
5 Image processing 4 Noise removal and
restoration
6 Image processing 5 Segmentation and
thresholding
7 Image processing 6 Morphology
8 Midterm project Midterm project workshop
9 Image matching 1  Template matching and
feature matching
10 Feature extraction Edge detection
1 - derivative-based techniques
- LOG and Zero-crossing
11 Feature extraction Edge detection
2 - Canny filter
Corner detection and
matchers
12 Feature extraction SIFT, HOG, and other
3 techniques

13 Image matching 2  Hough transformation and
vote-based techniques

Image recognition project
workshop

[(FEFEBAOFEE (ERFE - 87 - BEDH))

Reading, research and programming assignments.

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

[F+X b (HRB)]

Course materials will be provided in class.

[(BE£E]

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).
[RRAESHEmD 5% & B#)

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

(None in particular.

Feedback from students will be encouraged throughout the
course.)

[FED T R S Hea1h)

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

14 Final project
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Web > X 7 L3

IR BRR

¥ 7% 4 b Web System Development
B 2BGT | BRI  RARHRIRE/Fal

ZOftEN :

[(FEoMEL BN (AZFR0)]

The goal of this course 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.

[(EZE1F]

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

[COEEEZRET S ETERED T« TOTRY S —IIRENIED
BENEBEIZCHTESDD ERUBENB RIS 5AHICHATS
NIEFBHRR C DEE)]

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

[E4LiRERE]
L ##%% /Lecture

[BEDEDHH L HE]

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

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

[7O0F7475—207 (FN=FF4Z2Nvdayv. T4R—+%) OEE]
»h /Yes

[T4—ILRD—0 (BATOREE) DRHME]

7% L /No
[$ZE5HE] 73R8 © StHi/face to face
=} T—< WA

Week 1 Introduction Install Ruby on Rails

environment.Generate first

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

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

I18n(Internationalization) to
make multilingual web page.

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

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

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

Git operation of Git. Git operation
exercise.

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

definition and the

authenticated user.

Introduce javascript.

Learn to arrange the screen

view dynamically on the client

side.

Week 6 DOM and jQuery

THERBEITZER F1TH  2026/5/1

Week 7 GO and Script
Languages

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

Introduce Connection.

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

Week 8 Channel and
Connection

Week 9  Project Design -
Mini Twitter Site -

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

(ZXFENOFE (EEFE - 5 - BEF)]

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.

(72~ EHRB)]

There are lecture materials on the course web site of Hosei

Week 10 Image Handling

Week 11  Design of the
controller

Week 13  Finishing Project

Week 14 Presentation and
Discussion

University course management system.

[(BEE]

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

[ RRABETAE D A% & B EE)

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%).

[(FEDERENSDRDE]

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.

[FEDEfET N FHEERM]

Your own personal computer should be the main course computer
system.
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V7 bz 770t ARV GREREE

Nt K

YT RA P
HAE 286 |
ZOMEN :

PRI R ERRRSE/Fall

[(FEOBMEBN (AIzZ23h)]
Students will understand the software process and software
quality assurance to develop high-quality software products.

(BEBE]

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

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

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

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

[COBEZRIET B TEREDOT + 7OTRI P —IZRESNT:
CORENEBR/ITZ LN TESD (RYUBENE 2R 5 A
ICAATRENIcFEERR E OFEE)]

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

L ##%%% /Lecture

(REDEDH L HE]

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

9 Capability
Maturity Model In-
tegration(CMMI)(*)

10 Case Study(1)

11 Software Quality
Prediction(1)

12 Software Quality
Prediction and
Case Study(2)

13 Software Review

14 Summarization

(REBEAOFE (ERFE -

Overview of CMMI is the
guideline for a system
development organization to
improve its software
development process.
(*)CMMI, the CMMI logo are
registered marks of CMMI
Institute LLC.

Case study of quantitative
evaluation of the software.
Analyzing and verifying the
trend of quality based on the
measurement.

Models and analysis methods
to predict software quality,
and case study of software
quality prediction.

Overview of software review
and efficient utilization of
software inspection.
Summarize this course.

'R - BEF)]

Standard study time outside of class for preparation and

review: 4 hours.

studies in the industry.

(707475==>9 (GIW=TT1ZAvoay. T4R—+%) OFELE]

%L /No

[Z4—ILRT—2 (EATOEREE) DENM]

7L /No

($%%ETE] £ - 4> 7 4 ~/online

] T N

1 Introduction Introduction of this course.
2 Overview of Each phase of software

Software Process

development work, and some
methodologies.

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

4 Personal Software  Overview of PSP, which is

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

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

5 Practical Software Basic concepts and

Measurement(1) framework for measuring
software.

6 Practical Software Measurement and analysis

Measurement(2) methods for software.

7 Practical Software Quantitative evaluation of

Measurement(3) the software.

8 Practical Software Measurement for quality

Measurement(4) software.

Study references are below.

[F+Z b (#HRB)]

Materials(PDF) will be provided in every lecture.

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

[(BEE]

References will be shown in each lecture.

[FARETAR D 753 & B %)

Quality of the term paper(100%)

[RFEDBRENSDRIE]

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.

[FEIEEfHT N EHEEa1t]

This lecture will be given via Zoom system.

(2 DD EREIR]

None.
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PEITLEBEOLOOY 7 U 7EE

A FOMHE FE BR RX LB HOKE FITO0NF RE BR ECEAK BT RE HE. JL BB

PTRA B
HOZEK : 2BAGL | BEASAGET - RAEEBIRE/Fal
ZOfEM :
EEoMErBM (FEZ2RH)] 4 Cloud Computing  The class explains the current

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

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

business sides. questions.
. 5 Front End current topics on the user

(2EEE] . P )

. . . . Development for interface technologies. AJAX,
The goal of this course is learning the current hot technologies . .

. . . Enterprise mash-up, and accessibility
of the enterprise systems. The students will be able to explain o . .

Applications issues are discussed.

the current information technologies from the viewpoints of
business.

(COREERIET 5 TEMBFDOT + TAVKR U P —IIRENTL
CORENZBI/TZUNTESD (RUBENB L R2IR5 A

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

questions.
ISR NIcEBRRE DFEE)] Text search, The class explains search
Among diploma policies, "DP1" and "DP2" are related. analytics and engine technologies that
(€ EE ) discovery for specially focus on enterprise
L 3%3% /Lecture enterprise information management.

[(BEDEDHH L HE]

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.
(707475—220 (GN=TFT14ZXhv>ay. 74— +F) OEHE)
7L /No

(T4 —LRD—0 (EATOREE) ORI
7L / No

(IREEHE) BEWEE © 4> T 4 ~/online
] T N
1 Overview of The class explains overview
Enterprise Systems of enterprise systems.
Especially, we discuss the
targets and goals of the
systems. In this session, a
speaker will explain about
the topic. A student can ask
any questions.
2 Application The class explains issues on
platform application servers and
transaction.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.
3 Relational The class explains the base
Database and the current topics of
relational database.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.

Al in Enterprise

Architecture of
Business Systems

Hybrid Cloud

Service Science

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

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

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

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

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

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

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

The class explains
technologies for on data
analytics.

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

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

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



TEIEERZER FE1TH  2026/5/1

12 Internet of Things The class explains new area
"Internet of Things".

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

13 New Technologies  The class explains new
technologies for realizing
enterprise systems.

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

14 Summary The class summarizes this
course.

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

BERBAOFE (EREFE - B8 - BEF))
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.

[FF+X b+ (#HEE)]

The lecturers will provide original slides.

[(BEE]

Not specified.

[FRABSTRD 575 & EHE)

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%.

[(FEDEREHISDRIE]
Lecturers will try to make good discussion on the presented
topic.
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Z 7Y U MERWebsRE

IR BRR

# 7% 4 bv: Object oriented web design
BT 2BGL | BHGEEG | EFEIRE/Spring

ZOftEN :

[(FEoMEL BN (AZFR0)]

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.

€=1pe=k =)

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.

[COEEZRBETZETEREDT + 7OXRI O —ITRINFED
BENZBEIZ A TESD BEIARENE CR2UREHHICHTSE
NEFBRR L OREE)]

Among diploma policies, "DP1" and "DP2" are related.
[EBERE]

L #3% /Lecture

[HEnEDH A L AHE]

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

THERBEITZER F1TH  2026/5/1

Week 7 Various Django

Views and settings

Week 8  Design of Database

Application
Week 9  Development of
Database
Application

Week 10 WSGI and ASGI

Week 11 Camera Image
Distribution
application
Design Practice of

own Web Application

Week 12

Week 13 Development
Practice of own Web

Application

Week 14 Presentation

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

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

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

on the presentation.

[7O0F7475—207 (FN=FF4Z2Nvdayv. T4R—+%) OEE]

»HY /Yes

[T4—ILRD—0 (BATOREE) DRHME]

7% L /No

[$ZE5HE] 73R8 © StHi/face to face

G F—<

Week 1 Introduction of
Python / Django
Environment

Week 2 Model, View and
Templates (MVC
Architecture)

Week 3 Python IDE and Git
Django admin and
Access Control

Week 4  Model, Filter, Form
and Validator

Week 5 Django Template
Language

Week 6 HTML, DOM, CSS

and Javascripts

[NF=S

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

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

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

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

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

(EEEEAOFE (EREFE - 7Y - 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.

[FFZ+ #HEB)]

There are lecture materials on the course web site of Hosei
University course management system.

[(BEE]

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

[ PRABETAE D A% ¢ 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%).

[BZHEDBERFISDGHOE]

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.

[FEDEERT N S HERMtE]

Your own personal computer should be the main course computer
system.
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"Algorithms for Validation"
https://www.algorithmsbook.com/validation/
BFMERRTX Y > a— FAfHE,

(BEE]
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SEE BEXRIEHRMNICTERT %,
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[(FEDEREHNSDRIE]
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[Qutline (in English)]

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

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

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

Grading Criteria/Policy: Quality of class presentations (50%)
and final course report (50%)
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This course focuses on the state-of-the-art in Artificial
Intelligence (AI). It mainly covers important topics such
as convolutional neural networks (CNNs), recursive neural
networks (RNNs), image processing, and data preprocessing;
CNNs have been widely applied to computer vision and are
considered an essential technology in the field of AI. RNNs,
on the other hand, play an important role in natural language
processing and time series data analysis. Image processing and
data preprocessing techniques provide the basis for effective
information extraction and model training. This course delves
deeply into these important technologies and aims to provide
students with a solid foundation for a career in the field of Al

(FEBE]

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

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

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

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

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

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

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

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

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

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

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

(COREZRIET S L THEREFDT « TOVRI D —IIRSN e
COHENZBR/TZIUNTET DD (REBEMNB LR EAH
ICAARTNIcFEBRRE DFEE)]

74 7mu=RUT—05%5, [DP1) t DP2) 12BgH#
(EaiEEAE]

L ##%#% /Lecture

[(BEDEDH L HE]

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

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

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

THERBEITZER F1TH  2026/5/1

4. Video Lectures: Video lectures will be incorporated into
the course to provide demonstrations and case studies, aiding
students in understanding complex concepts and techniques
more intuitively.

[7O071475—=9 (GN—TT12Ay>ar. 74— bE) OEHE]

»HY /Yes

(Z14—LED—0 (ZFATOREE) OXIE]

7% L / No

(BT SV
(=] T—=
$1l Course
Introduction and
Overview of
Artificial
Intelligence
Basic Concepts:
Neural Networks
and Machine
Learning
Introduction to
Convolutional
Neural Networks
(CNNs)
Introduction to
Recurrent Neural
Networks (RNNs)

20

#53[m

H4m

#5Mm Optimization:
Theory and

Applications

Fundamentals of
Image Processing

70 Data Preprocessing
and Feature

Engineering

Optimization
Techniques in Deep
Learning

Applications of
Artificial
Intelligence in
Practice
Fundamentals of
Natural Language
Processing

% 10[H

%111\ Introduction to
Reinforcement
Learning
%5120 Generative
Adversarial
Networks (GANs)
and Innovative

Applications

# > Z A4 ~/online

A

1. Course objectives,
requirements, assessment
methods

2. Basic concepts and history
of artificial intelligence

1. Fundamentals of neural
networks

2. Basic principles of machine
learning

1. Principles and structures
of CNNs

2. Applications in image
recognition

1. Basic concepts of RNNs

2. Applications in text
processing and time series
analysis

1. Particle swarm
optimization algorithm

2. Applications of
optimization algorithms

1. Basic image processing
techniques

2. Processing and application
of image data

1. Data cleaning and
transformation

2. Simple methods of feature
selection

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

1. Case studies in various
fields

2. How Al solves real-world
problems

1. Basic techniques of text
processing

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

2. Applications in games and
robotics

1. Basic principles of GANs
2. Innovative application
cases
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#%13[8]  Future Trends and 1. New developments in Al

Innovations in 2. Future challenges and
Artificial opportunities
Intelligence

%14  Final Exam Comprehensive assessment of

course content
[(FEEREAOFE (ERFEE - 7Y - BES)]
On average, it takes four hours to finish weekly assignments.

(72 #ERE)]
PREZMERH LR

[(BEE]

References: Reference book

Artificial Intelligence: A Modern Approach, by Stuart Russell
and Peter Norvig

[FRABSTRD 575 & EHE)

FHE R, 30%

6 7E,30%

LR— 1+ 35E,40%

(FEOBRSH5DRIE]
Bz L
(DR GT A S 5 )
IEHMEsE (5 Y a vy EHRLE)

(2Dt EEEHE]
N/A
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[(FEEBEBADOFE (ERFE -7 - BESH))

WEAHEN Ly 7025, BRDOHZHDEHT»HHED T
FTEET 5,

M LY — AR EZRBICHERAL, Co kS RlhraEshssr
ZHERT 2, IR T2V A KB AR EYD LS 2D
DD 20 E RS 5,

RIZE DU - HEFORERRNEE L, BHICO X 4 25
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[Outline (in English)]

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

Course outline

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

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

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

Grading Criteria /Policy

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

Reports : 60%. in class contribution: 40%

TR e

JE1TH : 2026/5/1
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FRI500D1 (I§#% 7 v > 7 1 7 / Frontiers of informatics 500)

ES CEDILA

5l &X

BTEA
PR 2B | BHANIEN | BKPEBIEEFall

ZOfEME

[(FEoBErBN (AzFih)]

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

(EEBFR]

The students will understand the key concepts and techniques
in modern cryptography such as symmetric-key encryption,
public-key encryption, digital signatures, Bitcoin, blockchains,
and some advanced cryptography concepts.

[COREZRBET S L TEBEDT + 7OYRY > —IIRENT
COREHEBB/IZ N TESD (RUBENB LR E A
ICARIN-EEMRE L OEE)]

€A E by

L ###% /Lecture

(BEDEDHH L HE]

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.
(797475==9 (GW=TT42Av>av, T4 —+F) OFH]
»HhH /Yes

(Z1—ILET—70 (ZATORESE) DOEFE]

7L /No
(1%%5tE) EWMRE 4> 7 4 ~/online
M T WA

1st class Introduction Background of modern

cryptography. Course

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

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

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

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

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

(PKI)

11th Key-sharing and Quantum key distribution
class key-recovery and
secret sharing
12th Internet protocols TLS, VPN, and blockchain
class and blockchain
13th Zero-knowledge Zero-knowledge proof protocol
class proof and and fully homomorphic
cryptography with  encryption
advanced
functionality
14th Post-quantum
class cryptography and
advanced
cryptography
[(FERENAOFE (ERFE - 878 - BED)]
[Preparatory study and review time for this class are 4 hours
each.]
Before the first lecture, please check:
https://en.wikipedia.org/wiki/Cryptograph
[F+2 b (HRB)]
None
[(BEE]
Jonathan Katz and Yehuda Lindell: "Introduction to Modern
Cryptography: Third Edition", Chapman and Hall/CRC.
[R5 & B %)
1. Reports in every class: 100%
[ZEDBERENSDRTE]
None
[F4ED %I N S Haa1h)

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

Quantum computers and
lattice-based cryptography
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Za—3JIxRy bT—JDERE LA

F=1 /5

YT RA P
HAE 286 |
ZOMEN :

PRI R ERRRSE/Fall

[(FEOBMEBN (AIzZ23h)]

The course covers both theoretical and practical aspects of
neural networks, including their implementation.

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

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

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

(FEBR]

There are 3 major goals.

1) Understand the basic principles of neural networks.

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

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

([COREEZRBET 2L TEBEDT + 7OV RI O —IIREINT
CDEENEBBITZICHTESD (RUBENB ERUBESAH
ICBRENIcEERR L DEE)]

(ELBERZE]
L #3% /Lecture

(BHEDEDFH & HE]

There are 12 classes for lectures and exercises, 2 classes for the
presentation.

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

(70T71475=200 (=TT 1XAvIay. T4R—+%) O]
»HhH /Yes

(F4—-LRD—0 (FATOREE) ORI

7L /No
[#=EstE] ZEMRE © MliH/face to face
[ T WA
1 History of Neural  This course introduces 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

training techniques such as
regularization methods.
This course introduces the
structure and benefit of
convolutional neural
networks.

This course introduces
several kinds of convolutions
such as transposed
convolution.

Learning IT

5 Convolutional
Neural Network

6 Variants of
Convolutional
Neural Network

THERBEITZER F1TH  2026/5/1

7 Popular
Convolutional
Neural Network
Architectures

8 Reducing
Complexity of
Convolutional
Neural Network

9 Advanced
Convolutional
Neural Network

10 Recurrent Neural
Networks

11 Variational
Autoencoder and
Generative
Adversarial
Network

12 Transfer Learning

13 Final Presentation
I

14 Final Presentation
I

IRERHENOFE (EHRFE -

This course introduces some
recent famous CNN
architectures such as
AlexNet.

This course introduces some
simplified CNN such as 1x1
convolution.

This course introduces some
advanced CNN such as group
convolution.

This course explains some
RNN s such as Long-Short
Term Memory (LSTM).

This course explains the
principles of VAE and GAN
and their usage in image
generation.

This course shows how to use
transfer learning in different
networks.

Students give presentation.

Students give presentation.

'R - BEF)]

For each class, students should prepare for 2 hours and review

for 2 hours, a total of 4 hours.

For every 3-4 classes, there is an exercise.

[F£Z + (HRB)]

No textbook will be used.
[&EE]

No references will be used.
[RRARETE D 7% & H %)
Exercise or Report: 40%

Class participation &Attendance: 10%

Final project presentation: 50%

[FEORRENSDRDE]
Not applicable.
[FELE RIS M)

A laptop for in-class use.
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HUI500X3 (AM1%#% / Human informatics 500)

ARIREFBET I ZRWVIEREAI

GUO AO

BTEA
BAR 28 |

ZOfEME

BRI FKEPHARRSE/Fall

[(BEOMEL BN (fAIzF3hY)]

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

(BhEBF]

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

(COBRZRET S TEREDT « FOTKRI D —ITRENT
CORENZBR/ITBZUNTESD (RUBEENB R EEHH
ICBRENIcRBHR L ORE)]

(EaEEAE]

L ##%%% /Lecture

[(BEDEDH L HE]

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

(7OT7475—2V9 (GIN—=TFF1Zhviary, 74— %) OENE)
HY /Yes

(Z4—ILED—=20 (ZHATOREF) DRG]

7L /No

(IZ#:1E] 2R | xff/face to face

[ F—= [IE

1 Course Course overview, basic

Introduction concepts of generative Al and

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

2 Review of Neural Review of neural networks

Networks and Deep architecture, activation

Learning functions, backpropagation,
optimization, etc.

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

4 Transformers (I) Introduction to transformer

architecture.

5 Transformers (II)

6 Large Language
Models (I)

7 Large Language
Models (II)

8 Fine-Tuning of
Large Language
Models

9 Task-oriented and

Open-domain
Dialogue System

10 Spoken Dialogue
System (I)

11 Sopken Dialogue
System (II)

12 Advanced LLMs
and Efficient

Fine-tuning

13 Crowdsourcing for
LLMs
14 Final Presentation

IRERRHRENOFE (EHREFE -

Introduction attention
mechanism, and
encoder-decoder.
Introduction to basic LLMs:
GPT, BERT, RoBERTa, T5,
and Multilingual BERT

- Prompt-based learning
regarding zero-shot, one-shot,
and few-shot learning

- Chain-of-thought - RLHF

- Benchmark for LLMs

- Implementation of LLM for
emotion analysis

- Setup for dialogue system
Introduction to their
development, state-of-the-art
models, limitations, and their
implementation.
Introduction to various
spoken dialogue systems,
with Remdis used as a case
study.

Implementation of Remdis.

Introduction to advanced
LLMs (e.g., LLaMA and
OpenLM), and efficient
fine-tuning method (e.g.,
LoRA, QLoRA, Adapter
Tuning, Prompt Tuning, etc.)
Introduction to crowdsourcing
platform and setup for
Amazon Mechanical Turk.
Students present their
projects.

'R - BEF)]

Homework and final presentation/project.
It takes four hours for weekly pre-study and assignments on

average.

[T+ (&HRE)]

Handouts and prints will be distributed.

(BEE]

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

2. Build a Large Language Model (from Scratch)

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

4. KHI#FFEE 7 VAN (JAPANESE EDITION)

5. Python T2 < 25§ > A 7 4 (JAPANESE EDITION)

[RAEEHE D /574 L B %]
1. Attendance: 40%

2. Assignments (in-class and homework): 40%
3. Final Presentation/Project: 20%

[FEDBRRENSDRIE]

1. The course structure has been adjusted, with the
development of the spoken dialogue system Remdis now
consolidated in the second part of the course.
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2. The course content has been modified to include more in-
class programming exercises, allowing students to deepen their
understanding through hands-on practice.

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

[(FEDEfRY N TSR]

1. Basic knowledge of machine learning

2. Basic programming skills

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

35—
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COT500K1 (FIHEM / Computing technologies 500)

BHREREA—-—T otz —1

M RBE. BE B BN #He. mE 8. hE
SEER. Wit BN
HOTE 28I | BHAENGHT - BFEBIRE/Spring

ZOfEM :

BEOWMELBEN (AEERH)]
KEEBEDHANT, [HREER R TR T I N TV A IHFENAEZ AL
HELTHHW, SHOMFKIHEIL TS Z e HNE Lzt F—
TH2, MERNOHEIRET L1, BEERTS, HEH W
B EDBRTOMENEICOWTHET 2, $7-. EBRSHTR
KT BHED FOREDRNCZ DL I F—THXDBNZITI,

[€=4=EE)

BEEDMT2 o T BIHFLXEIEIL - £ O RFE R DI RS D
T, ERZEhZhOWMR 2 2 THET 5 2 L IZES TR0, it
HOZKGERA S 28T, FUBOWMEOTELZHEL, HHOD
WRIICHTE 2RENZ H T 3 Z e 2EEBEFE L LTW5,

([COBEZRBIET 2 TEBEDOT+ 7OKR) O—ITRSN T
COEENEBBITZIeHTES D RUBENB 2B EAH
ICIERSINIEE MR L DEE)]

T4 7r<RYIY—0D55, [DP1) & DP2) (cfEH#
[ERIBERZE]

L #%% /Lecture

(BEDEDH EHE]

JFHIFECEEHD4~58RC 20 %2 F 2 HTITH, AIED1007
T2 DF#EHEZITV. %D 1005 THEICH D fHr,

FT7 4 A7V —T, FER—FE)IHLTHETT 3,
(7O0F7475—=209 (FL=FT14ZXhyvay, T4R— %) OFE]
HY /Yes

(Z4—ILET—20 (ZATORESE) DOEE]

7L /No

(IREEEHE] PR | XiTH/face to face

] T NE

#1m FHUBNM BN o 7 EE0E 2y by —2
v Lo 7 — X fiEt

#2m NPESEELBEZERSERE ATHISER R O S HETRE T v T
it DA

%3 ENRZ BIIHTAR (74 VU TV RT 4 v ZEE]
i HE

A T —EURm T EWVRZENRELDO -0 DY
s 145 — M EFTIIZDONT

5[ ERERFHEZERIGE av Ea—&X T 57 4 v 7 A2
Iy BUIPHRN—2> I 2L —

av
HFem BACBZIRMAME, EoHFEEHE 77 4 N> —{f
FERUNS SR

B 7 JIKHSEEREAR ISR BT Y a— X ORHIEE)
i [mMEETF 7)) X LHFE

5 8[H BB EREAIE T4y MY v ZIEHRL
fa TR

%9[m P EZIRAIE B2REES LeXoTWVW3D
N »? (B OFHIL)

F10HE  MHEMEBBEZIIIE  BIEGRATEEEE NS B T
i fRHTICDWT

FILE  HER—EREEZMIE A5 MR L Rz VWi
wan BEEEHIR R O E R E

H12E  ERREREELHSGE  ERERE
i

H13E  ERRREREEHSCGE  ERERE
i

H14E  ERRERERSCE  ERERE
7t

REBBAOFE (ERFE -

'E - EES)]

RIR DU - BB FORRIEHAFE X, FHEICD X 4H 2R
#r3 3,

BE. Bt B, B2 EEX. FE =E. 55 @8, JIIE

BRIOFEEZ L K- P LTELDT, HIRAICETT 5,

[F+2 b #HEE)]

BHCz L

[B£E]

REZE U T, HYBEMEREITD

[BHESHE D 5% & B #E)

L R— b (70%) & EEELE 72 CIEANDEBE (30%) 12 & %,
[(REDERSEHSDRDE]

EEEICSINT 22 E0FHRE, tOPEEADRWHIH YL 2> T
w3

[ZDthDEEEIE]
FZHOMAZINT 25 Z oM FIT2 L HIfF L TW5, FEmFICEHI
L. VAR F2EEICRET 2 2k,

[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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clszZo—nNiLtz+-—

=N Hie. 2l BE. kT FE. #F . E2
GTHA P

HATK 2B | AR | BRI Fal

Z DR :

(FEOBMEBN (AIzZ23h)]

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.

(FEBF]

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.

(COREEZRIET B L THEHEDOT + TOTKRI S —IIRENL
CORENEBR/TZCNTESD (REEERB R EATH
ICIARENICEERREOEE)]

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

L %% /Lecture

(BHEDEDH & HE]

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

==+

= /08 gg @j&\ Emﬁ T§Z\ EJTL—:

TEEIE AR ZER

JE1TH : 2026/5/1

VEAR. HBHn fB3

11 Video Recognition Video Recognition Al and its
Al Commercialization (Kota
Iwamoto)
12 Human Health Human health sensing,
Engineering analysis, and applications
(Terumi Umematsu)
13 Usability Quality of system and
software (usability) (Shinichi
Fukuzumi)
14 Summary Summary and discussion

(REBEAOFE (ERFE -

(Seishi Takamura)

'R - BEF)]

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

[FFZ b+ (#HHE)]
No required textbook

(BE£E]

Course materials may be provided by each instructor

will be reviewed in the classroom.

(7O0F7475—=209 (FL=FT14ZXhyvay, T4R— %) OFE]

»Hb /Yes

[Z4—ILRD—20 (EATOEREE) OERE]

7L /No

(IREEEHE] PR | XiTH/face to face

] T N

1 Introduction Introduction to the course

Logical Structure
in Engineering

2 Hardware Security

(Seishi Takamura);
Logical structure in
engineering (Akihiko
Sugiyama)

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

3 Intelligent Intelligent Transport System
Transport System  in General (Nobuyuki Ozaki)
ITs)
4 Sensing Sensing Technology
(Nobuyuki Ozaki)
5 User Experience User Experience and Human
centered design (Shin’ichi
Fukuzumi)
6 Machine Learning Distributed Machine
Learning and Its Latent
Applications (Kenta Niwa)
7 Career How to Succeed in the United

development 1

8 Career
development 2

States (Seishi Takamura and
Kenji Uchino)
Entrepreneurship for
Engineers (Seishi Takamura
and Kenji Uchino)

9 Intellectual Intellectual property rights
Properties (Akihiko Sugiyama)
10 Image Recognition Image Recognition and

Pattern Recognition in
Industrial Applications
(Hiroto Nagayoshi)

[RAEFTHED 75 7E & B %]
Students will be evaluated on the basis of contribution in class
(30%), and output of assignments (70%).

[ZEDBERENSDRTE]

Evaluations from the guest lecturers will be shared when they
become available.

Feedback from students will be encouraged throughout the
course.

[FED T R S aa1h)

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

(DD EREIR]

The order of the lectures may be subject to change.
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CAR500K1 (¥ %V 7#H / Career education 500)
AVR=2y S

EAR R

AR 2B | BAREIGEHT | RAEHASE P/ Intensive(Fall)
ZOMBENE :

(REROBEL B (AzFRhY)]
HAETREDZUBRIOHFIL, BBRITDZIDENDDTH 2,
372 Y DB TEMARD D X 5 RETHRALOH % H S Z LT,
HERRDERP, SROFBITED, T,

(2EBE]

HAENE UTHERERN R F AR 2%, K¥ETINETE
ATEFHEZ X — 2 Z R ED T DI SR OEMAR O BE
SWFLCH T 2 HNEGR LT 2, HIC, FEROBEICOVWTE
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[Qutline (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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[Qutline (in English)]

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

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

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

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

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

Grading will be decided based on the graduate thesis (70%) and
in-class contribution (30%).
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BR AT LRIMZE1IA. 1B, 2A. 2B, 3A. 3B

GTHA P
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ZOfEME
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Teach students fundamental and key technologies in doing
research, and let them further enhancing abilities in research
material searching, research problem identification, and
research approach. The content will cover various sensing
and processing technologies using different sensors, especially
radar.

(BEBE]

Students are able to acquire wide scope of information
technology, master research methods and conduct deep
research using different sensors, radar in particular.

[CoBEZRIET B TEREDOT + 7OYRY P —ITRSN:
CORENEBR/ITZ LN TESD (RUBENE 285 A5
ICAARENIcFEERR E DFEE)]

T4 70<RUS—0D5%5, [DP3) r DP4) (2B
(EaiEEAE]

S {#¥/+¥ 3 /Seminar

[(BEDEDH L HE]

Students will be first assigned some papers to read to know the
research fundamental and progress in a specific topic, and then
further requested to search related papers to study more about
this topic and make presentations. Moreover, students will
be trained to identify the basic problems and key technologies
around this topic. Finally, students are instructed to focus on
some specific issues to do deep research. Students’ problems
and next improvements will be given in class.
(79F7475=29 (GW=TT42Av>av. T4 —+F) OFH]
»HY /Yes

(Z1—ILET—0 (EATOERESE) OEM)

7% L /No

(IZZ5HE) F3EFEE | i/ face to face

=] T—= WNE

1 Research overview General review about

research

2 Sensing and Various sensing and
Computing computing technologies

3 Sensing and Research presentation and
Computing discussion

4 Sensing and Research presentation and
Computing discussion

5 Sensing and Research presentation and
Computing discussion

6 Sensing and Research presentation and
Computing discussion

7 Sensing and Research presentation and
Computing discussion

8 Sensing and Research presentation and
Computing discussion

9 Sensing and Research presentation and
Computing discussion

10 Sensing and Research presentation and
Computing discussion

11 Sensing and Research presentation and
Computing discussion

12 Sensing and Research presentation and
Computing discussion

13 Sensing and Research presentation and
Computing discussion

14 Review of Research Research summary and
discussion

[(BEBENOFE (ERFE - 878 - BED)]

Do research, make weekly reports, and write final report.

At least four hours must be spent each week according to

university criterion policy.

[F+X b+ (#HRB)]

No

[(BEE]

Provided by this instructor.

[RAESHED /% & B %)

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

[ZEDBRREN S DRI E]

N/A
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This course is for students to study various technologies for
data collection and data processing in practical research.

(FEEE]

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

[COEEERET 3L TERBEDT+ FOTRY > —ITREN T
COEENEBR/IZ LN TET D (RAUBENB L E2MIREAH
ICBARSNEERR € DORE) ]

T4 7avRYT—0D5%5, [DP3) & DP4) (2Bd:E
(ELTERZE]

E S25%/% /524 /Experiment

(BEDEDH & HE]

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

(70T71475-200 (=TT 1RAv>ay. T4R—+%) ORI
HY /Yes

(Z1—ILET—20 (ZATORESE) DOEHE]

7L /No

[3RETE] XEMHE . M /face to face

] T N

1 Introduction General review about data

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

3 Wearable Devices

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

and discuss

[(FEBENOFE (ERFE - 78 - BED))

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

[F+X b (HRB)]

No

[(BEE]

Provided by this instructor.

(REAEETE D 75 7% & B EE]

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

N/A
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Nt B
BT BT |
T OftEME

BHAAIRER

(BEOWMELBHN (AZEFERH)]

LR OHERBEL T, WIROAHEREXTET,

[BhEBZE)

HEOFR, T — i€, BEmEOFEE, ISR, F3E B
THRXOPEREL T, MEOEBEEZVET,
([COREZRBET 2 TEBEDT + 7OTRY O —IIREINT
CDEENEBBITZ N TESD (RUBENB RS A
ICARINAEERE L DOBEE)]

T4 7uvwRYT—D>5%, 'DP3) ¢ DP4) (ZfHH#

[E4HITEHE]
S {#¥/¥ I /Seminar

(RRDiEDFH L FHE]

TERBARRE T L TIT N g 3, "SR 7 4 7 e ¥ v —

FICHFREZEL £5,

(70F7477—=209 (FL=FT14ZXhyvay. T4R—+E) OFE]

»Hb /Yes

(Z1—ILET—20 (ZATORESE) DOEHE]

7L /No

($Z25HE] FEMRE | xifi/face to face

=] T—=
1 HARXYR

KHE T — <R
)
KHET — <R
)
KBS — A (1)

2

w0
I

o
2|

B — N1 (2)

<8
=

S —~A (3)

7 HESER T & DTSR
1)

8 HEP S & BESERT
(2)

9 HEPHE & BESCE
3)

10 PSS WTTERTER
4)

11 HEPSHRE & BEZERT A
(5)

12 HEPSHGE & WSS AR
(6)

13 HESER T & DPSERT A
(7)

14 HEPSHRS & BESEET A
®)

-

(RERENOFE (ERFE - EE -

o

SHOEDHFITOWTHL F

ED

Mz B LT, T —

EERITVET,

HAREE LT, W% —

ERITVET,

< DX

<~ D&

IR R ERE, 4 X — %y

FOEREHELE T,

IR R ERE, A X — %y

OB EHEL E T,

R R ERE, A X — %y

FOEHREFEL 5,
RFHESIRI O & |
HZOoVWTikim L 755
FFFEERRI O &
HIZOWTim L5,
TFFERRI O &
HIZOWTHm L £,
FERRI O & |
HIZOWTHHRLET,
FFEtERRI O v |
BIZOWTiEm L E 9,
PRI oS v |
BIZOWTHEMLE T,
FHES IR O & |
HZoVnTikim L 75
TFSERRI O &
BICOWTim L5,
BEE)]

FRSCRBIEE I OB, E I —T 1 ¥ T DEHHABET T,

(72 b #EHHHE)]
Frcdbh 2HA,

(BZE]

REZIET T, HH MR REELET,

(RUAREHE D 75 7% & B ]

I =T 4 Y ITNDOBNIRBL(B0%). WHERMRI (T0%) 12 O F

AL %7

[ZEDERENSDRDE]

%L,

[BAEHHE T N T HE351th]
MEEBREOPCBIUZHD , — FPCERHWE T, HEIZIGT T
PC LN OWHSEE O TEHisER - ERES T HVE T,

[Qutline (in English)]

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

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

Grading will be decided based on the doctoral dissertation
(70%) and in-class contribution (30%).
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AT 7RIBEIEE 1A, 1B, 2A. 2B. 3A. 3B

Nt B
BAATR : BfE | BHRARR
T OftEME

(BEOBEC BN (AEZERH)]
ARSI L 72 2T TREI OB L £ 5,
(2EBE]

i EEIc B E R, T —~&RE. BEmEoFAE %,
REMFHE. FEAFEOERZEHEL LET,
([CoEEZRIET 2 TERBEOT+ 7OVRY P —ITREN T
CDRENEBETZeHTEDD (RYUBRERB C2MIR5 A
ICBAREN-FERR & DREE)]

T4 7uvwRYT—D>5%, 'DP3) ¢ DP4) (ZfHH#

(ELBERZE]

S /¥ 3 /Seminar, E FEB#/FEE/5EE, /Experiment
(BEDEDH £ HE]

" FER X 7 4 7/Computational Reality"% ¥ —v7 — Fic L7
I AR, A REREMOAREERLE T,
(79T71475-=00 (GW=FFT1XAv>ay. T4R—+%) ORME]
»HhH /Yes

[Z4—ILRD—0 (EATOEREE) OERE]

7L /No

($Z25HE] FEMRE | xifi/face to face

=] T—=
1 HARXYR

KHE T — <R
)
KHET — <R
)
FVEH — A (1)

2

w0
I

o
2|

B — N1 (2)

<8
=

S —~A (3)

7 HESER T & DTSR
1)

8 HEP S & BESERT
(2)

9 HEPHE & BESCE
3)

10 PSS WTTERTER
4)

11 HEPSHRE & BEZERT A
(5)

12 HEPSHGE & WSS AR
(6)

13 HESER T & DPSERT A
(7)

14 HEPSHRS & BESEET A
®)

-

N
SHOEDHICOWTHHL F
S
HAmEEL T, IR T—~ D
EERITVET,
HamaE LT, e —~ Dk
EXRITVET,
RS ERE, A v R —2 v
FOEREFEL 5,
s ERE, A v 2 —2 v
FOEHREFEL 5,
s oEE, A v R —2 v
FOEHREFEL 5,
ZESIRI oW v . %N
TZOWTHEMLET,
WIFESRIL WS v . #FZEA
HIZOWTim L5,
FFEEBRIL WS v . #FZEA
HIZOWTHm L £,
FEERRI oM v . BFZEA
HIZOWTHHRLET,
FFERRI oS v . BFZEA
BIZOWTiEm L E 9,
MZEIRI O®E v . %N
BIZOWTHEMLE T,

W2 ESIRI OWE v . BTN
BZOWTHEMLET,
FESRIL WS v . #FZEA
BICOWTim L5,

(RERENOFE (ERFE - EE - B8EF)]
FRSCRBIEE I OB, E I —T 1 ¥ T DEHHABET T,

(72 b #EHHHE)]
Frcdbh 2HA,

(BZE]

REZIET T, HH MR REELET,

(RUAREHE D 75 7% & B ]

HEENRDUC D & D ERARNC

FHIi (100%) L %5

[ZEDERENSDRDE]

%L,

[BAEHHE T N T HE351th]
MEEBREOPCBIUZHD , — FPCERHWE T, HEIZIGT T
PC LN OWHSEE O TEHisER - ERES T HVE T,

[Qutline (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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= AT
BARTEY C BEfT |
T OftEME

BHAAIRER

(BEOBEC BN (AEZERH)]

AV 2—RTT7 4y 7 AFET IMAERITI L b, MY
HEPRER L Vo RIIEF ICBDE ROV TEL.

(BEBE]

AV a—RTT7 4y 7 AZBEET HHIEEEBL T, BERESR
ZDREFEEN B BT 5. £, MXHESRHKREI TS LT, W
FANREDLP DT AT 2HEREDES.
([CoEEZRIET 2 TERBEOT+ 7OVR) P —ITREN T
CORENEBB/TZICHTESD (RYUBRENB 25 AR
ICARSNEZERR C DREE)]

T4 7RI —0D55, [DP3) & [DP4) (cfEHE

(€A EEYa |

S {#%/+¥ 3 /Seminar, E SEE/EE/EH; /Experiment
(BEDEDH £ HE]
aAVV¥a—RTT7 4 v AHET A5t E, SRR o5, £
B, fREHBr O, IR E@ELCEDS. 72, HIEOK

R & o TRCPFERHI AR ZAT S

(70F7475—25 (=T T14Xhy>ay,. T4R—+E) ORE]

»HY /Yes

[(Z4—ILRD—=7 (EATOEEE) DOER]

7% L /No

(IZ%EtE] ZHEPE | i/ ace to face

E] T N

1 HA XA AREDHD T

2 XHRDFAE (1) AV —RTTT 4 v IR
RS 2 78 O SRR

3 XERDOFE (2) AV —RTTT 4 v I RIZ
BE3H 2 58 O SR AT

4 W27 — < OFE () FAELSCEEIcEmEE L
T T —~ 2 &E

5 e T — <~ DFE(2) PHE L e RIC#HRZED
TR T —~ 2 &E

6 BB OXHGRE € LT — < B 5 Sk

1) DRE
7 BB OCHRE € L7z T —~ B 5 Sk
(2) [OF ke

8 HEBRE L ERQ) IR OEBIRN O ¥ #F5EA
IS Bk

9 HEBRE LR Q) MIROEBIRM O ¥ iF7EA
IS %

10 HEBRE L HERG) MEOEBIRN OB ¥ %A
HICH T 2

11 EPSRE v iR (4 IS EPRIRI O © IFZEN
FICHT 2

12 HEBERE v ER(5) IR OEBIRI O © #FZEA
TICHT Bk

13 HEBHE v R 6) IR OEBIRM OB ¥ #F5EA
BT Bk

14 HEBRE L ER(T) IR OEBIRN O ¥ #F7EA
BT 2 ikam

15 HEBRE L #ERQ) MR OEBIRM OB ¥ %A
T Bk

16 SRS L #ER Q) MIEOEIRI OB ¥ %A
HICHT 2

17 HEPSRES © iR (10)  BFFEERRIRI O © BFFEN
FICHT 2k

18 HESBHE LR (1) IR OEIRI O © #F5EA

HCHT B

19 PSR Y i (12)  WFSL ORI O3S v BHgE
TR % i

20 PSR Y (13)  WFSL ORI DS v WH5E
T % ikam

21 PSR i (14) TR OESIRI DG v F5EH
FICHT % ki

22 PSR Y 3 (15) AT OESIRI O » BT
BT %k

23 HEPSIRE Y 3 (16)  FFZL &SR O ¥ BT
RICHET % i

24 PSR Y A (17)  WRSE ORI O  BFgEN
BB T ki

25 PSR A (18)  WHSL DRI O ¥ WHSEN
TR % dkam

26 PSR Y i (19)  WFSL OSSR O v WH5EA
T % kam

27 MENBTEDOE D) HRNFL ZORBRBLUEE,
S OFER YISk
b5

28 MANEDE LD (2) MRENERL ZOMEE XUEE,
SHOBFER YKL ROF
5}

(REBEAOFE (ERFE - FE - BESF)]
WEITIS T THEREE, I—7 1 Y OUEfRITI 2 k.

KA 2B S 4R 2 L 35203, HA DT i%
IRFfH 2 TR S 2 B D 5.

(7 b (#HRE)]

77U, BEIGC THRHNT 5.

(BEE]

U, BEISC THRHNT 5.

[RARETE D 7575 L B 2]

BFRRER(T0%), I —T 4 ¥ 70X INDOBIN L RO FEREKI(30%)
D OISEHNFHES 5.

[(FEDEREHNSDRIE]

7zL.

[Outline (in English)]

[(1EZE o % (Course outline)]

Students will conduct research in computer graphics and
develop essential research skills, such as academic writing and
oral presentations.

[2l;ZH% (Learning Objectives)]

Through research in computer graphics, students will develop
skills in problem formulation and problem solving. In addition,
by writing papers and giving presentations, they will learn to
communicate their research clearly.

(2RS4 D% (Learning activities outside of classroom)]
Although the standard expectation is four hours of study per
week outside class, students are expected to secure sufficient
time for daily research activities.

(iR Hfi 0 771k & 2 (Grading Criteria /Policy) ]

Research outcomes (70%) and participation in meetings and
seminars, including progress in research implementation
(30%).
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19 PSR Y i (12)  WFSL ORI O3S v BHgE
TR % i

20 PSR Y (13)  WFSL ORI DS v WH5E
T % ikam

21 PSR i (14) TR OESIRI DG v F5EH
FICHT % ki

22 PSR Y 3 (15) AT OESIRI O » BT
BT %k

23 HEPSIRE Y 3 (16)  FFZL &SR O ¥ BT
RICHET % i

24 PSR Y A (17)  WRSE ORI O  BFgEN
BB T ki

25 PSR A (18)  WHSL DRI O ¥ WHSEN
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HICHS %G
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BT Bk
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BICBT Bakam
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13 EBRE L HEm6) IR OEBIRI OME ¥ iFFEA
KBS % HGm

14 HEPRRS LR (T) TR OEPRIRI O & TSEN
RIS %G
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BT 2k

16 EBHE CH#Em ) R OEBIRI OMWmE ¥ A
BT 2 akam
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HICHT %R
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(REBEAOFE (ERFE - FE - BESF)]
WEITIS T THEREE, I—7 1 Y OUEfRITI 2 k.
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[(FEDEREHNSDRIE]
7zL.

[Outline (in English)]

[(1EZE o % (Course outline)]

Students will acquire the skills and practical research
execution abilities necessary for researchers through literature
reviews, implementation, experiments, and the writing and
presentation of papers.

[Zl;ZH42 (Learning Objectives)]

Through research in computer graphics, students will learn
how to implement and experimentally evaluate core technolo-
gies. They will also develop fundamental skills in preparing
presentation materials and writing academic papers.
(RIS D% (Learning activities outside of classroom)]
Although the standard expectation is four hours of study per
week outside class, students are expected to secure sufficient
time for daily research activities.

(R0 /71% ¥ 2 (Grading Criteria /Policy)]

Research outcomes (70%) and participation in meetings and
seminars, including progress in research implementation
(30%).
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