2024°F &
RERIGEREFHRE
PRI RS (25 /5 R)

BEKE



2 _ . EBEE
%’l’ E B (3471 1 2024/5/1] RBHO Y 55 A%, HEEKS Web & 534 (httpsi/syllabus.hosei.acjp/) THEEEL T S0,

Al ZOMmEN

() © =B A BEAEE (7)) 7a— - =7 UFH

(B @ BB FHE O MR, B EIEH) B SR B () EBRBOD LHE1C L AR

(S):¥—=54147144 =175 24 _SDGs (7)) =T 4 74— bTATTL_T=NIFHA ¥

(F) =T 4 T4 = TaTTL_FAN= T+ (R =T 4 717707 T L _RREE

) i —F4 74— Ty Su6_H—Kr=a—1+I)
[TZ001] Advanced Computer Architecture [ZF HR] HFHIZHE/Spring ..o 1
[TZ002] Wi [RAE B BFHREE/SPIING ... o 3
[TZ003] + 7 v« 2 MEHSEE UEHE B FEFEIIEFall ... 4
[TZ004] H#ALs A7 2Gn [ERE # ] BRAIZEE/SDPIing . ..o 5
[TZ005] FIEEHEIED/- DO [EE #H—] BEEIIEEE/Fall .. 7
[TZ0o06] 717 J 3 v 7V SFEM AN ek ] BFIIEZE/SPring . ..., 8
[TZ007] "WHbE R ISR fsh] B ZE/SPIIng ... 9
[TZ008] Advanced AT [# A1) BREFEMIHEEE/FALl. ..ot 10
[TZ009] Advanced Networking and Computing [F ] BCEEHHEE/Fall ... 11
[TZ010] #Hs A7 2855 U TEBE] BIIESE/SPring . ..o 13
[TZ011] ZKITEEWIRAEL [FER  FLA] FFIIEEE/SPring ..o 14
[TZ012] 3 WyCHUGHA R it 53500 FRFHIREZE/Fall ..o 15
[TZ013] Web System Development [/ AT BREIFZEE/Fall ... 16
[TZ014] Software Process and Quality Assurance [/t K] FFHE/MFall. ...l 17
[TZ015] Software Architecture for Enterprise Systems — [IUA& 2, Hft 2=, Hé HFE, 1B #. K

M FH7. H TE. B8 7, N & ek %] BRFEIEEFall. ... 18
[TZ016] Object Oriented Web Programming [/IMk  ARR] FFIAEE/Spring ..o 20
[TZ017] Japanese Comprehension 1 [ ZET] FASEMIZSE/Fall ... 21
[TZ018] Japanese Comprehension 2 [##4 ZEF] HFFHIZHE/Spring . ..., 22
[TZ019] TH#RBA4ERIHFzR L (T T) XA L T7F—siEd) (A ] FAHEE/Spring....ooooool 23
[TZ020] &E#FIEERIEES (B - TR LR 6] HF9UE3E/Spring. ..o 24
[TZ021] TH#HREFZHERIHFE (TFA M~ A = 7heam) BB 6] BEEIE/Fall . 26
[TZ022] 1 > % —> < v 7 [NICHOLAS DELGREGO] k74 /Intensive(Fall)............................. 217
[TZ023] IoeT> AT A EHAN—tFX) 74 Wik FHE, BE R NG EF. WE SR, i =,

St 3, U AR BRI FAll L 28
[TZ024] Cryptography and its Applications [EL§ 3] FREMIRSEFall ... 30
[TZ025] Theory and Applications of Neural Networks [7 k] FAHIZ3E/Fall ..., 31
[TZ026] Generative Al with Large Language Models [GUO AO] FkFHIZ3E/Fall.......................... 32
[TZ027] HB#HAlEA -7 3+ —1 UM wWE. HE S8 & 3z, ik B, hE BT, RBiE

Bt SHER, B EERIS. GNEE wE. MHE R HEFNIESE/Spring . 34
[TZ028] CIS Global Seminar [E#Hf kZ,EW EZ, 1L W 8 230 dil E— kT S8 EE M

— S EE TR R BRI . 35
[TZ029] JEHAIT AR [IEE TE] BEUIREE/SPIINg ... 36
[TZ030] 1HE#EL ARz 4 (A 71 7HLE) [JIA GUO] FEMEE/Spring ..o 37
[TZ100] ¥ AT a7y x s b [ BEE] HFEIEHE/SPring .. ..o 39
(TZ101] x 7« 7HRZETO Y 227 b DNl 5500 BREEesé/Fall ..o 40

[TZ513] fEHEHAHFAIIIZE L A, 1 B GBS s, AR 562, i wE, BIE B, Ml 5850 Eek Ry

EHRE . WG fER A Him o SERR B Bk, O BRH IR BRHE 1S

F R, AN B MR BB R BRSO BZ] 41
[TZ555] 1HHAEHAFRIEE 1 A, 1 B (M s, R 564, fhiE wE. BIE B, Ml S50 ek 2.

HRE . WG fER A Him o SRR B BSESR. B BRH 1R BHE 1R B A

F R, U R MR BB R BRSO OBZ] 42




THHEL A IER

[TZ569] THHAHAFENIIZE2 A, 2B [MIER s, R 364, Phik wE., BIAE B, Ml S50 fEek 8.

HEE . EEOREG AER A HE o E—RR B Bk, AL BHE IR BRE IS

F R, AN R, MR BB R R SR BZ] 44
(TZ579] TEHAHAHFINET 2 A, 2 B GHER e, Aom 56, i wE, BIE B, N 550 Bk Ry

HRE . WG MER A HE o E—RR. B BRESR. WAL BH I, BRHE IE. S

Z MR, N B HE R, A R B OBZ] 45
[TZ595] 2> Ca—#&EBHIEE3A. 3B [ZF TR 47
[TZ637] 2> ¥ a— s EBEFRIMIES A, 3B [ BHE] . 49
[TZ641] # 7« 7HRZEHERINIZE3 B [FHE wH] FEMIRZE/Spring. ... 50
[TZ642] * 7« 7THZAFHEE 3 B [P FEE] RERHE/Spring. ..o 51
[TZ645] 1By AT 245 0URFZE2 AL 2B B BT ] 52
[TZ647] B AT 2HEIET 2 A, 2B B BB 53
[TZ649] 74 7HFEEIIIE L A. 1B UM B 54
[TZ652] » 7« 7RHAUFFETE 1 A, 1B I 22300 55

I ) g



Advanced Computer Architecture

x BER

FTIAL MV ACE A =T —X% T F v i55
Wfrs 284 | BIAERRY : ZeEREE/Spring
ZOMEE :

(BEOBMELBR ([Fz225h)]

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.

(BZBE]

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.

[COBEERET 5 ETERENT « TOVRY L —ISREN T
EDRENEBRTIENTE D (RAREME ER2UBRESE
KBRS N -2 BHRE & DOEE) ]

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

[(REDEDH EFHE]

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

(7957475-209 (FN=TFF1Zhvyar. F4X— %) OFH)
7% L /No

[Z4—IWFT—7 (FEHATOREBE) OEH]

7% L /No
(#REEHE] 3R © xiHi/face to face
Al T ks
1 Performance Introduction, computer
Evaluation performance evaluation, and
RISC-V
2 RISC-V ISA and RISC-V instruction set
CPU Design architecture and RISC-V
RV32IM CPU design
3 Pipelining Pipelined RISC-V RV32IM
CPU design
4 Floating Point IEEE 754 floating-point
Adder Design formats, FPU addition and
subtraction
5 Wallace Tree Multiplication and Wallace
Tree Circuit
6 Goldschmidt Goldschmidt division and
Algorithms square root algorithms
7 Newton-Raphson Newton-Raphson division and

Algorithms square root algorithms

TEHA A FERE S81TH ¢ 2024/5/1

RISC-V CPU/FPU
(floating-point unit) design
9 Memory and Cache Memory, memory hierarchy,
cache, and RISC-V CPU
design with caches

8 FPU/CPU Design

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 /O,
Systems keyboard and mouse, and

VGA controller

13 High-performance  Supercomputers and
computing interconnection networks

14 Presentations Present your theme

[(BERENOZE (ERFEFEE - 678 - BES)]

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

(7% X+ HFB)]

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.

(B EFEME DA ik & %]

1. Participation and discussion: 40%

2. Presentation: 60%

[#EOBRE, 5 ORDE]

None

(B4 P HEfR T N E 3R]

Bring note-PC to the lecture

[Outline (in English)]

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.

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.
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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.
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A0 —dy Mgl - BEIFHT 2 LTI R 2 HAMTH 5
T BREE L Vo BT IR O S B B R A,

EFE=E =y

Wiy« BREAE L Vo B ISR SN B B BT B L L IS, Z
NoOEBOMRG:, TaMitHZHRT 522 HIEE T2,
[COBELEBIET D ETEREDOT 7OV RY O —IIREN -
EDEENEBBTHIENTE DD (BUBENB E2UB5HH
ICHRShFEREEOREE) ]
Ta7uxR)y—n9H %, [DP1]) & [DP2] IZB:#

[(BEDEDHH EFHE]

Ri#asld, BB FUSNVERLE, HRtdra ) 7o R D
MR ED LIRS ER SN D hEFERE LB, HiFo%E
BofRE, BLY, TOLEWIEHOEMAEZE L T, U7 HE
ORIV E L ERNF#HEEET L. £, BROBETIE, B
B, YNV TF =T AFEE VS LB &) 2
MER SR O N I VORERIC oW, BHL e havohT
R R P SE DL I ICFH S NL DT FSR,
(7957477209 (GW=FT1Zhy¥ar, T4~N—-1+%) OFH]
H Y /Yes

(1= KT7—=7 (FHTOETE) OEH]

7 L / No
(#RSEEHE] 238288 © xiHi/face to face
i T ke
1 -5 PR OB [EHRAm LA, SR
W&t L oM e MFET 5.
2 K D HaHE OB REvo REEBHEIT T
FIH T 2 Ban o Bt % B3 5.
3 — Ik —FTIA BB 58 5 & Ao
WS,
4 —Ji 14 %D /N~ Goldreich-Levin EH DT
Fayey b FA.
5 HRALEL I A BUELEER O ER, "o
B L ERE 2 BR S .
6 NSRS KBRS 5 D e TR & Bt O
SRR 5.
7 FTUYFTRNFTINE TGUFAFTIIVETIVE
7 & RSA-OAEP RSA-OAEP, BX U
RSA-OAEP O % 4 VEREH % #L
55,
8 Cramer-Shoup 5% Cramer-Shoup 55 & Z D% 4
TFER % PR 5
9 NA Ty KRGS NA T B & 2 OREIE
DOIEBEZ RS 5.
10 TV Y IVEL TYYNVEXOESE, RENEO
e, BLO—HmEEE»S
DOWERLE % BF S 5.
11 RSA-FDH %% RSA-FDH %4 & = 0% &Mk
W BT 5.
12 b 530 WES TR DESR, WE, %
SEVERERH OB % 22 58
13 THHRERWICZEs  HHRMERNICZEER < VT /3=
RNVF =T A T A RO S5
14 SEEERNICE S BHERERNICRER VT
BRNVTN=T 45 =T 4 FHOEE L F5.

"
[(BEEAOEE (EHEZE - 55 - BES)]
ERNTHPI LA, REFTICEEICEHLTBLZE. &
OB - HHEORERMIFEIE, FHEICD & AR % T
L -
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(%X b HFE))

VB R L R 2 Tl AT

(3EE]

FRILKI, PaosiE, FASHER, [ AR5 OB, 37 iR, ISBN978-
4-320-01951-5

(B AEEEE DA ik & B %]

LAR— P BLUOEENOHMREZZE L, £EMIHITT 5.
[REDBRENPSORDIE]

FZZ 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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A7V MEREREBBRERERE LRI IV SR

TdH 5 Scala DIERIZOVWTHUF T, Scala id Java % X— A2

IR ENTODEFERIENTEET,

[BEEE]

Scala # V- filiAa T O/ 0 %EIF L L0 FT. F7o.
BRI & I BT DR % (43U 2 720 D FERE I A B
T TUrTI0 7 ETEERA L & ARRRIERIZOWT, B
A TE2X910ET,
[COBEERBET D ETEBENT « T7OVKRY S —ITRE N
EDEENEBBITIEHNPTE DD (ZRUBENE EZUABRERE
BRSNS BRE EDEE) ]
Fq47uaxE)—nH L, [DP1] & [DP2] (2R

[REDEDH EFHE]

BEL, ROOEEEFMM LT, Scalaf ¥ 7)) a8 1 5
7 EQIARM R F T &AL OWTHE LT, FO%RITEH
RIS ) . BN 1E Scala DFFAY 2 BEREICOWTHAE L.,
TN A—FEENT, ZHEOWTTLE Y TF—varairng
o TLE¥YT— 3 Tld, HIZ Scala DREREL AT 5 Z L (12
LEELT, A7V MERRHER L L COMEBEST. s %
EEHOPIZT LI EIROLNFE T,

(797477=229 (GN=TFTF1Zhvoar, F4~- 1) OFi)
H Y /Yes

[74—IWRT—7 (ZHTOETE) OEH)

7 L /No

[REEHE] 235 © Afiii/face to face

[5] = HNZs

55100 Scala DOHEZE Scala SfEDA v 5 =TV 5D

EE . A7) T NOETH
B T UL VFBEL B RS

9,

200 FEARHY & AT scala DIEARKL, V7 F)LI2D
WTHERET,

#3100 Scala OFEAT D var & val ®3E\, foreach,
while, if, def, tuple 7% & DHAR
HZLIZOWTHUET,

55410 kit scala DIEFHIZOVTHEUF
o HEIDT & BB ITO
EWIZDOWTHRL 9,

55500 7IAEF TV class EFRIZIMZ, YTV Y

b + 7Y x 2 &K object EE

H0ET,

%60l Ml ro—-Tx o2 e, Y TIv
R/ U—=T X IZOVWTETET,

55710 aLvsvarv List, Array, Map, Set Offiv:J7
& . mutable & imutable ?3#
W EIZDOWTHTET,

#5810l forz{, if, map for=, if3\ %> map O L Fl
HEICOWTHE T,

55910 MK L trait trait LA, I v 7 AL V&
D AN = AL EFZFFET,

#101M T—A7 T A r—A7 I AOME LRI
IZDOWTHNET,

H1LE Sy —r < v T match 3¢, EHEHZ EIZon
TH#UEY,

551210 A7) & XML scala (BT 5 AT O FHEE,

XML OFNIZOWTHENE T,

180 BT X =% LR Bo/T X —s{LEihiR X
A UIN— IN=ZDOWTHEIE T,
$148 WO IIVS T8 —%E LD ET A scala

TRk AT Tra s3I0 s
DOFFEEFVFT,
[RERFENOEE (EEEE - EY - BES)]
RIZFEO S - HEFOFERMILEE L, SHICO X AR %1
e LEd,
TLEYTF— 3 Y OEMDOIZ, Scala DEEFEIZ DWW TR
HELFET, /2, BB CTTELBREEH S TV a— Fofk
BETVE T, #HEOKTEM L LT, Scala OFFAIHERE = FIH
L7za— Rk, 203l E2EVZLE-FE2ROET, 2k
THZOOHFFEELEE LET,

[F%ZX b+ EHFB)]
T rIA4 v TXRANEFH

(3£E]

A4 MV:Scala A7 —F 7NV Tar s3I TEUR,

##: Martin Odersky (%), Lex Spoon (3), Bill Venners (3%), 7
A K— (FE), KE 2R (2 oMh), B &5k @ER)

HIRRAE: 20114

WAL 4 T LAY v 8

[REAEEF D7 i% & ]

BEANOTRAZINEE S (10%)

TLEY T = 3 v (40%)

L AR — MEH(50%)

[(2EDEREELSDRDOE]
FEOTOTIIVIAFNEROLNL L), BENICHERTY T
LR TR,

(BED %R T N E 2R 1)
v b =27 &FIH
FEICIE — FPCE VS

[Outline (in English)]

[Course outline]

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

[Learning objective]

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

[Learning activities outside of classroom]

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

[Grading criteria / policy]

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

discussion at class (10%)

presentation (40%)

final report (50%)
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HREOBRHE ATV ARD S, BT VT X LOHGHNERE, ©
VT4 » 7 Tay 7 &EFLEEFE, ERTFEROY V-
%M LR E. OAEEICE S T EHICEILRIED
WHNUEFHACH L CHIRZ 50 50 T 72, HALRHE, HanmE, =2 —
IRy N =27 % EORTEMEEICE T AR ERE@E L T
BHIBEOHRIIHAL A LISHICE L CERZ L2 HET 5,

(BZBE]
FHESIRE (DT RIS T8 OBERITHHIA Z ARAVIZIE
BL. BHEZICHMENOBHEEEHT 5 L 2REHBEL T 5,

[COREZRIET HETHEEENT « FTAVRY L —IZRE N1
EDEENEBBTHIENTE DD (BUBENB E2UB5HH
ICHRShFEREEDOREE) ]
Ta47uxR) -0 %5, [DP1]) & [DP2] IZB#

(REDOEDH EFHE]

FHEAIRE O FEIESH A A RIICIEIR T2 2 L 2 HIEL LT, £
FTHARL 2L, BEWT VT XAOHGHIER GEROD/XT A —
¥ THLHFSMY BRI IRE MBS 287 A= THDH A ) N—
Ta vk E), ENTa vy Tay 7k ER LERETFE. #(E
FHE D) ¥ — Y% ZE L IFRRLEE, SAHEEICHED Tk,
& HIHEALFEOWTMLTF I L TSR, WebD b AF L7271
77 bk G FEERICEED R AT E RO & E L CHEE
LY AT LAOHRZFED Do

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

(7957477—=229 (GN=TFF1ZXhyyar, T4R-1%) O]
H Y /Yes
[Z4—=IWRT—27 (ZHTOREE) OEH)

7% L /No
[BBEEE] 3L - KT/ face to face
] T MNZE
55100 HA T VA REOHE., WE. #OH. B
X UEHli A O FH
#2100 il w7V AF—<EULVTa T Tay
TYRALOEREEYL 7, LA T— Rk 5551,
B FEHEGA, =y F v 7T £
B 1 b 728 O T
5 3 a2 ¢ RRET G BT 7 )V 3) X L OFEEHRE
AL A4 X O%E, BV -
RHDING X — 5 F%E DGR
fEHT
g4 W8 KT 1~ Messy GA. fast messy GA.
y7uay 70EIZE  gem GA
% Fik
g 5[0 G4 ) =Y Yy =Y, LLGA, V) v —
FH - FE JRETFL
g 6[m Hwakb o AifEEIC PBIL, MIMIC, CGA, ECGA,
Ho L FiE UMDA, BMDA, BOA
55710 W6 - WHMLFE ~AF—AL—T7HK BET

JVGA., BIHIGA. FAHEET
%= WNOY 24
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5581l W7 HEALRETE. B =2—
Vo b= ORMEREE
EHEN S ORI Lk
. E#EET .

HEALWETE., BAES =2 -7
Vo y T =2k E ORISR
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. EEET .
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Wk N — 2 7 EOFHEAIRE
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A7 —Fy MrEr@BLTA
B S M7z ALY AT A5
BRH Y 7 N o 7 E i
BRICIE U CHBEAF LERB &
[OF kTR
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[(RERESNOZE (ERZE - 7Y - BED)]

1 BREOTE - HREZITH Lo RESEDHEM - HEEOREER
A ERIE, KEICO S 4MFH AR LET

2. FORE CEUB A 2 BITE S E K (LICHEF ORI THANS
Ay BT &

i 8
551010

B9

F11[E B

f12m  EER2

W

551310

Blam  Fro

3. KB/ 007 ur I AT Ny FRRELEITH) 2 &
RIZHEOUEN - FRFEOZERBIMAEE, FHICD & 4R & 5

H#EF D

(72 b+ &EH#B)]
[1] 480 2 [ 703 X4 ] FIGH (2008) (Munetomo,
“Genetic Algorithms”, Morikita-shuppan, 2000.)

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

[2] LB #i% (a7 v T) X4 1~4] FEEXFE (2000)
(Kitano, “Genetic Algorithms I - IV”, Sangyo-tosho, 2000.)
[3] AH 2 [ ANLAdr] B i (2000) (Arita,

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

[4] Proc. The ACM/SIGEVO Genetic and Evolutionary
Computation Conference, 1999 - 2023.

[5] Proc. The IEEE Congress on Evolutionary Computation
Conference, 1999 - 2023.

[6] EALFH A SERIGE, YRV Y A
(B AEEEME DA ik & EHE]

L= (60%) B & O M GEREMRN L EFICERI % &)
(40%)

[BEDEREFELSDTDOE]

HIFER B 2 RBIBOFEN—HB D . 20 X9 RFEORFEI AR
TN S b7, FE (BISEEEO T A 52 Ak (2
HFHOBEHALE L T2,

O, B L ORI
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[BED LT N EHERM]

Wz L

[ZDHEESE)

PDFIE U OB (FICHEFEORY) 2HATHR L DO TD
592 NHYFT

[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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Ronald L.Graham (), Donald E.Knuth (), Oren Patashnik
&), AEak GO, @ GO, #¥F @l GO, AME GO
Ay VYa— s O 2, KM (2020)

Michael Mitzenmacher (3%), Eli Upfal (3%), /hSe 52 (), i
W sEE B e L EHE, 3t R (2009)

[BAEEEE DA ik & B

LR — b 60%. IZENOERE R &% A 725 5140%,
[ZEDERE,PSDRDIE]

BTN G 2o B L 72720 B S iR OBy % IR Ao
[ DT N X H33M)

HEREH AT L2085 v ar 2,
[ZODEZEHIEF]

J5 EI ot T2 2 o

[Outline (in English)]

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

final report: 60%, in class contribution: 40%
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[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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[Outline (in English)]

Students will overview the technology of visualization that
displays various data on computer screens so that people
can see the data. The goals of this course especially
include acquiring the knowledge of the basics of visualization
technology and becoming able to read recent papers on
visualization. The students are expected to spend typically 4
hours for preparation, review, and assignments for each class
meeting. Grading will be decided based on presentation (40%),
the final report (40%), and in-class contribution (20%).
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(BEOBELAN ([TE2sh)]

The topics include

- explaining advanced Al techniques

- introducing the state of the art Al techniques and researches
- solving some small problems in our daily life or for supporting
the weak persons

(BEEE]

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

[COBEXERET S ETERENDT «TOVEI D —ITRENL
EDEENEBR/IDENFTE Dy (BUREMB LEUBRE5HE
ICBARS h -2 BHRER & DEE) ]

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

(REDOEDH EFHE]

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

(795475-227 (GW=FF1ZXhyyar, F4x— %) OFf]

Y /Yes

[Z4=IWRT—7 (ZHTOEBE) OEH]

7% L /No
[REETE] 235 © Hfifi/face to face
[ F— HNZE

gE1m Introduction Overview of Al, History of Al,
and the state of the art of AI
Searching for solutions to a
problem
Each student selects a search
problem topic to solve with a
problem solving algorithm
Knowledge representation
and inference mechanisms
-forward chaining
-backward chaining
55510 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

g 2[m Problem solving

5 31H Application of
problem solving

4100 Logic Reasoning

260 Decision-making Each student proposes and
under uncertainty implements a small
decision-making system with
learnt reasoning mechanisms
Students make presentation
of their work on design of an

autonomous driving agent
system
clustering, classification,
knowledge discovery
Supervised/unsupervised/semi-
supervised learning and
transfer learning
%10  Neural Network Neuron Networks, Back

and Deep Learning Propagation, CNN, LSTM,

557 0] Mid-term
presentation

55 8 [Hl Big data mining

59l Machine learning

and other hot Transformer, AGI
topics

%11  Introduction of Discovery of what functions
OpenAl and in OpenAI and ChatGPT
ChatGPT

#4121  Decision making Explaining Bayesian Rule
under uncertainty; and Markova chaining
Tesla autonomous  Models; Understanding
driving system Tesla’s full self-driving (FSD)
system
Students report their
progress of the term project,
group discussion, and are
given advice and suggestions
%14  Final term project Students makes presentation
presentation of their term projects

[(RERFENOZE (EHFEFET - 7Y - BEF)]

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.

[Fx%ZX b+ &S]

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

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

(B2E]

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

[2]. OpenAl and ChatGPT topic related web sites

[3]. LLM and Transformer Models

[RABRTE D % & B ]

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

[(ZEDERELISDTRDIE]

Interactive learning is preferable.

Interactive discussion in classes

#5130  Discussion on the
term project
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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.

(BEBE]

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.

(COBEEBIETZETERBEDT « TAYKRY O —ITRENT
EDRENEBRIDENTE DD (RUBEME L2MABEHS
KBRS N -2BRE L OBE))

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

(REDOEDTH £FiE]

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

TEHA A FERE S81TH ¢ 2024/5/1

8 IoT, Big Data, and
CPS

9 Activity and
Attribute
Recognition

10 Affective
Technology and
Emotion
Recognition

11 Discussion on
Preparation of
Presentation and
Reports

12 Presentations &
Discussions (I)

13 Presentations &
Discussions (II)

14 Final Presentation
and Final Report

Internet of Things, Big data
problems and technologies,
cyber-Physical systems
Human activity recognition,
animal activity recognition,
human attribute recognition
Affective computing, sentient
analysis, emotion recognition

Cloud/edge computing,
internet of things, social
computing, cyber
technologies, activity
recognition, affective
computing

Specific topics in cloud/edge
comp, IoT, ubicomp, social
comp, activity recognition,
affective computing, cyber
technologies

Specific topics in cloud/edge
comp, IoT, ubicomp, social
comp, activity recognition,
affective computing, cyber
technologies

Topics related to advanced
networking and computing

(REEESNOZE (ERZE - 7Y - BED)]

Read the lecture note before a class, browse other materials

and feedbacked to students in next classes.

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

7 L /No

(74— FT—9 (FHTOREE) DOFEHE]

7 L /No

[#REEHE] #23E5E © xtiE/face to face

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/PervasiveMain technologies in
Computing Ubicomp or PerComp

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

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.

(72 b+ EH#B)]

Online teaching materials provided by this teacher.

(B£E]

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

(B AEERM D7 ik & ]

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

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

(B4 P HEfR T N X 2R )

Bring Note PC
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[Outline (in English)]

This course is for students to learn the advanced technologies
in networking and computing. It consists three parts, the latest
technologies in wired and wireless networks, typical computing
technologies emerged in recent years, and novel topics for
representative networking and computing technologies. The
first two parts will be mainly lectured by this instructor,
and the last part will be involved in deeper investigations
by students. At least four hours must be spent each week
according to university criterion policy. Overall evaluation will
be based on class reports (50%), final report (30%) and final
presentation (20%).

— 12—
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[Outline (in English)]

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

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

Reports : 100%
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- Ronald N. Bracewell : Fourier Analysis and Imaging, Kluwer
Academic / Plenum, 2003
- B.Girod, G.Greiner and H.Niemann (Ed.) : Principles of 3D
Image Analysis and Synthesis,

Kluwer Academic Publishers, 2002
- N.Nikolaidis and I.Pitas : 3-D Image Processing Algotirhms,
Wiley, 2001
- D.Caramella and C.Bartolozzi (Ed.) : 3D Image Processing -
Techniques and Clinical
Applications, Springer, 2002
- O.Faugeras and Q.T.Luong :
Images, MIT Press, 2001
- JR.Jensen : Introductory Digital Image Processing 3.
Edition - A Remote Sensing Perspective,
Pearson Prentice Hall, 2005
(B AEEEME DA ik & B %]
PRBSNZ VR - O/, WCENRO T LY 7= a3 VO], %
EFOHEMTORSORB L PHOR SIEG L TFHET 2.
[(ZEDERENISDTRDIE]
R E D L) mERIC L2,
(B4 P HEfE T N X 2R )
J—tvargl

[ZDfeNEEEIE]
B B GILBIZE L Th L REOHER T A L, 575 LB
BN BRD B 5 FEDZH e L,

[Outline (in English)]

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

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

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

The Geometry of Multiple
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[(BE£OBELAN ([TEZ2IH)]

SWILWG I FEH ROBHE KD 720 0K L WY L FEEO—>TH
0, 20, 3RITTHEIAITIZ S < DEFHFAT > S LT AT T
Hbo SWILMGHA %, BLE & ZDERNBEOBLED» S22
LT, AT BIR L, L VEE A T T OB 7
DIFRIEIZDONTE S,

(ZEEE]

SWICIHIROFE AT 2 S, FoRIT) T CTED 72 3 IRTCHLEFA
DEKGEBFT LI ZHAEET S,
[COBREERBIETZETHEBENDT + TOVYRY L —IIRE N
ENBENEBETIENFTE DD ZRUBRERE LRURESE
ICBRESh2BREEDORE) ]

T4 7uvR) =09 %, [DP1] & [DP2] (2R

[BEOEDHH EFE]

SRICHE DR ik % AR IC AT 2 2 L 2 HIg L. O
WHFESR, NOBEREICIHEE ) . 3RITHIE & R IEEE D 5 15
L - A IHEAT E TR <S5 BHEFEZ T TR, ADOHE
R, BTN A EOBEARE b MERET TR A
Z LT, HEEF RN ORI A E S CHOERTE L L) 12T S,
HWEOKBTIE, K HDFATHEIR L 72 3 R TC WG HAIT B o 7y
ERNTHI LT, Hiffo L ) iEWERE BIE .
(797475—=25 (9N—FF1Zhyvyar, T4A— %) OEH)
H /Yes

[Z4—=IWRT—9 (BHTOERTE) O]

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

FLHIT. 3RITMAGEA D4

EXE

521 N R, SO

55310 R EPEOEE L. R, SRR OEE

\r, T, 77—

Plenoptic Function, 4%kt

A2

#5510l BDTAATLA (D) TFH7I T AR WEl
— ATAHEVHRX SR

g6l 3DF4ATLA () ZIRAR, ZRAR, A7
— AFFELAR TNA A=V T, KYa—24

Jisk

w7 T T 4 OJFH,

Computer Generated

1l 3RICMRDIEDE

2410 b

557 1] wOT5 T4

Hologram

%810l R E 1 R R R

9 MR RS 2 T R R OCFE R

10 StARTEIRLER Plenoptic Sampling. Light
Field Rendering

110 3WTTIBHAHEEAT SLAM, SfM 7% &
#12 32 ¥ 27— 3) Camera Array. Coded
V7 x bNTTT4 Aperture. Light Field

Camera 7z &
F13Mm ARARERRESEE L AR TSR
14 FAERESEE2 PR R R

[RERFENOEE (EHEEE - B8 - BES)]

VIS U T, EEOTEEEE, FERROUEMPL L K- OfE
BAZHUY) #Ee 2 & o RIZEOMES - FEFOERMNER I, &
EIZDO & 4 2 iZHE L $ 5,

[F%ZX b &EHFE)]

HLUHEPMER L - ER A2 HERNG T 234 0 94 Y CRAT %,

TEHA A FERE S81TH ¢ 2024/5/1

(22%E]

DL T, B THAT 5o

(BRI 4 & B

SEOMERE L LA~ b, REIIHITT 5. BERRE, B
Tk 2RO AL OWE RN LE &, Ji5E L7 EIER#HTo
325 4 LIS R S N O MR L CTh 5.

[2ENDBERELSNDTDE]
%Ll

[ZEDHERT N E WMD)
PHEIERIFIZIE - PPCEFFET H L.

[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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Web System Development

I EBK

H75 A4 bV Webd AT LRE
HATH 286 | R - BePERSE/Fal

ZOfhEN

[BEOBIEL B ([TZ2F25P)]

The attainment target is to acquire the practical skills of web and
database system development according to the concept of BDD (Behav-
ior 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.

(BZBRE]

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

Web-based computation.

[COBEEBET S ETEBENT « T7OTKY S —ICRENEEDEER
EBRTIENTEDD (BRUREMB LR2UBRSHSICHARS O 228

BR & OREE) ]

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

[BDHEDF &FiE]

This course is practical training.
experience so-called RAD (rapid application development).
course, we break up the system into independent parts, unravel
relationships between parts, trace the links, and acquire knowledge

Using Ruby on Rails platform,
In this

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

[7957475==20T (TNV=FT4ZhvYar. T14N—F) OF]

WE

Install Ruby on Rails
environment.Generate first
simple project, and run the
application.Learn rails operation.
Learn platform structure by
reading directory tree. Then

skills.
#1Y /Yes
[74—IWKT—Y (ZATOXRBEE) O]
% L /No
[#REEETE] =38 @ %li/face to face
T
Week 1 Introduction
Week 2 Project Generation
Scaffolding and
Internationalization

Week 3 MVC Model, HTML
and CSS

Week 4 Version Management
using Git

Week 5 User Authentication
Screen Layout
(ERB/SASS)

Week 6 Behavior Driven
Development

Week 7 DOM and jQuery

Week 8 Channel and
Connection

Week 9 Project Design - Mini
Twitter Site -

Week 10  Image Handling

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

Learn Version Management using
Git. Learn Concept, operation of
Git. Git operation exercise.
Introduce authentication gem -
"devise" for Ruby on Rails.
Understand customized user
definition and the authenticated
user. Split screen by editing view
parts and CSS files.

Introduce RSpec to support BDD.
Learn to write program
specifications before writing
program code.

Introduce javascript.

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

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

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

Week 11  Design of the Design data processing Controller
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.
Week 13  Finishing Project Finish developing My mini-twitter
web application system.
Week 14  Presentation and Present your own web system to

Discussion the class, then discuss on the

design of the system.

[(REBBNOFE (EHFEFE - 78 - BEY)]

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.

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

(z£#]

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

[ ISR DA i & F ]

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%).

(FEOBRELPSORDE]

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.

[SEDEfF§ N E 3R]
Your own personal computer should be the main course computer
system.

[z OEZRHE]

The teacher had been running a company and experienced in embedded
systems in medical equipments, factory production control systems, web
learning system on national examination of clinical engineering and
such for 35 years. Especially the latest web server technology and IoT
(Internet of Things) related system will be emphasized in the course.
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Software Process and Quality Assurance

Nt K

FTEAL MV VT R 7 TAEARVCRERE
HATE 288G | BHGERRN . BRSRERIRE/Fal

Z DR
[REOBELBH (FE2sp)]

Students will understand the software process and software
quality assurance to develop high-quality software products.

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

[COBEERET 5 ETERENT « TOVRY I —ICREN T
EDRENEBRTIENTE DD (RAREME ER2UBRESE
KBRS h -2 BHRE & OEE) ]

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

[(REDEDH EFHE]

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

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

11 Software Quality
Prediction(1)

12 Software Quality
Prediction and
Case Study(2)

13 Software Review

14 Summarization

TEHA A FERE S81TH ¢ 2024/5/1

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.

[(BERENOFE (EHEFE - 78 - BEF)]

Standard study time outside of class for preparation and

review: 4 hours.
Study references are below.

studies in the industry.

(795475—=05 (9N—TFF12Byvyar, T4A— %) OEH)

7% L /No

[Z4=IWKT7—7 (A TOEBE) OEH)

7% L /No

[BEgEHE] 23 - 4~ T 1 “/online

5] T PE

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

Software Process

development work, and some
methodologies.

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

4 Personal Software  Overview of PSP, which is

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

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

5 Practical Software Basic concepts and
Measurement(1) framework for measuring

software.

6 Practical Software Measurement and analysis
Measurement(2) methods for software.

7 Practical Software Quantitative evaluation of
Measurement(3) the software.

8 Practical Software Measurement for quality
Measurement(4) software.

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

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

10 Case Study(1) Case study of quantitative

evaluation of the software.

[F%Z b EFB)]

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.
[RABETE DK ik & B

Quality of the term paper(100%)

[(ZEDERELISDTRDIE]

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.

[P D EME T N Z 83

This lecture will be given via Zoom system.

[ZDfeNEERIE]

None.
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Software Architecture for Enterprise Systems

A 2, B FHC, Bh RX. £E % KH FiT. TH TE. FF #¥F. IF

HTIA M EDXTLBEOLDODY T by T THEE
HATE 288G | BHGERRN . BRSRERIRE/Fal

Z DR
[REOBELBH (FE2sp)]

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

(BEEE]

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

[COREERET 5 ETERENT « TOVKRY I —ITREN T
EDRENEBRTDIENTE DD (RAREME ER2UBRESE
KBRS h -2 BHRE & OEE) ]

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

[(REDEDH EFHE]
This course is organized as omnibus lectures. Each class is
organized by a specialist who actually works in the enterprise
system development. The lectures explain hot topics of the
enterprise systems and show the actual examples of the
systems. After closing each lecture, a student has to write
questions and what the student learned. The student has
to send it to the speaker of the lecture within three days.
Comments and answers will be provided at the next lecture.
(797475==27 (JV=FF1Xhyvyar, T4 = 1%) O]
7% L /No
[Z4—IWRT7—7 (BHTOEEE) DEH)
7% L /No
[#E£stE) %R © + 5 1 ~/online
] T WE
1 Overview of The class explains overview
Enterprise Systems of enterprise systems.
Especially, we discuss the
targets and goals of the
systems. In this session, a
speaker will explain about
the topic. A student can ask
any questions.
The class explains the base
and the current topics of
relational database.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.
The class explains issues on
application servers and
transaction.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.
The class explains the current
topics of the cloud computing.
In this session, a speaker will
explain about the topic. A
student can ask any
questions.

2 Relational
Database

3 Application
platform

4 Cloud Computing

10

11

Front End
Development for
Enterprise
Applications

Analytics

Text search,
analytics and
discovery for
enterprise

Al for Enterprise

Global Enterprise
Networking

Hybrid Cloud
Storage

Internet of Things

Service Science

EE. E4K B

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

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

The class explains
technologies for on data
analytics.

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

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

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

The class explains
technologies of Al

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

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

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

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

The class explains new area
"Internet of Things".

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

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

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



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.

The class summarizes this
course.

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

[(REBENOZE (ERFEFE - 678 - BES)]

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

(72 &HFE)]

The lecturers will provide original slides.

14 Summary

(BEE]
Not specified.
[ ABETE D7 ik & B

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

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

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

THHE

7t

#

g{g

1TH : 2024/5/1
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Object Oriented Web Programming

ANt SIS
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ZOMEM :
[REOBELEN (A%253H)]

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.

[BEBRE]

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.

[COBEEEET 5 L TEREDT 1 TOTRI Y —ISRENEED
BENEBRIDILEYPTES D EURERE ER2UBELEHICHTS
h7-ZBHREREDRE) ]

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

[REDED S EHE]

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

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

Week 7 Various Django Introduce several Django View
Views and settings  superclasses. Override some
default core methods to
customize the operations.
Week 8  Design of Database  Design a simple business
Application application. Here we design
Web Shopping application.
Week 9  Development of Based on the design, write
Database program codes for the sample
Application business DB application.
Week 10 WSGI and ASGI Introduce ASGI technology.
Try and experience dynamical
web site update using ASGI.
Week 11 Camera Image Try and experience Camera
Distribution Image Distribution application
application using ASGI.
Week 12 Design Practice of Each student plan and design
own Web Application own Web Application. Review
the plan and discuss on the
plan.
Week 13  Development Each students starts writing
Practice of own Web  codes, and explains the detailed
Application plan of development. Discuss

on the system elements those

on the presentation.

[797475—200 (GNV=TFF1 Ry ¥ar, FT4R— %) OFEH]

&1 /Yes

[74—IWKT—27 (FHTOERBE) OEH]

7 L /No

[#¥ETE] #2320 © xfihi/face to face

[ T—=

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

M

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.

are necessary for its plan.
Demonstrate your web system
to class.

[RERENOZE (EHRFE - 7 - BEF))

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.

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

(B£8]

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

[RABRTE D % & H %]

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%).
[ZEDBERENSDRIZ]

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.

[BE D Hef§ N E HaR1M]

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

Week 14 Presentation
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Among diploma policies, "DP1" and "DP2" are related.
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[Outline (in English)]

To become proficient enough to make daily conversation

or interviews on specific topics such as about yourself,your

country’s culture and society by making and giving speech,
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Among diploma policies, "DP1" and "DP2" are related.
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[Outline (in English)]

To become proficient enough to make daily conversation

or interviews on specific topics such as about yourself,your

country’s culture and society by making and giving speech.
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[Outline (in English)]

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

Learning Objectives: Students are expected to understand
algorithms for decision making under uncertainty.

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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fifi - B EOZERIIIFE I, KIS X 4RI A L F 5,
[F%ZX b EFE)]
BETREV AT AT vy 7a—FLATFFA b
(B£E]
R [, X% HOAD, HFOLE T O ? | ikt
TFGATINT 7 e
U [41SANCTHER 22—V, V¥ T 2— A | ikt
[RABETE D% & B
(1) HF 2T 2 HARIEE
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REFEOH LB, B H LR ERT O I ZERTIC T 33 4EDE I
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2T 72 E RGO T E Y A ML= a Y R ERRD A
ATV,

[Outline (in English)]

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

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

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

CHETVINY ) a—2a v AF [TV ATabtXxa) 74
LI R B

- ZOM, BEIE L CHERPICENT 5,



[RIESHE D& & H %)
BHEANOEBWEDOESGB XL R — b, HEROREZ R A5
T 5,
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WELAR—-F 60%

[ZEDERELSDRDE]

[BEBRBRIE VN Ty EBICHSICH T S BB R iz 7
EEY, X2 T 10T, WENSKEMZFLHM T
B, HOWAYH CTEIUIHE L 72 IS NE R D72 L5572,
EWVI)BERDPS . ERNRNE E BT 5 AEEO BN EF 72
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tEX o) F AR EERICTI-FEEWLY, YA EITY
EIRSHE AL LD RIS T L 0 5 Lo TR B T1EEIL,
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[ZE DR T N EHERM]

¥ 2T A A, BARANORETIE, FESV AV 2FR72
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[ZOfDEEEIE]
F2h Y FH A EHRAIOT NIV T, BERNTHEML 3,

[Outline (in English)]

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.
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FRI500D1 (1fj#*7 1 > 7 1 7 / Frontiers of informatics 500)

Cryptography and its Applications

Eif &X

HTEA4 M EEEZOER
HATHg - 2BAGT | BHEEREN  BRSRERIRE/Fal
ZDMEM -

(BEOBELEN (FE2sd)]

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.

(BEBE]

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.

[COBELEERBIET D ETERENDT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
BRI N AR ERE EDEE) ]

[(REDEDH EFHE]

Following the lectures, the students will learn the concepts
and understand the basis of modern cryptography and cryp-
tocurrencies. This course provides opportunities for students
to learn the basic knowledge, methods, and techniques.
(797477==09 (GN=TF1Xhvyar, F4R—bE) O]
&Y /Yes

[Z4—IWKT7—7 (BHTOEREE) DOEH)

% L /No
[#estm) #3EHE © 4~ 5 1 ~/online
Jil F—= WE

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 Quantum computers and
class cryptography and  lattice-based cryptography
advanced
cryptography

[(REFENOZEE (ERFE - 58 - BES)]

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

Before the first lecture, please check:
https://en.wikipedia.org/wiki/Cryptograph

(72 b+ &EH#B)]

None

(B£E]

Jonathan Katz and Yehuda Lindell: "Introduction to Modern
Cryptography: Third Edition", Chapman and Hall/CRC.
[RABETE DK% & B

1. Reports in every class: 100%

[(ZEDERELISDRDIE]

None

(ZEDHEfRT N E PSR M)

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



COS500X3 (il%Ft%: / Computational science 500)

Theory and Applications of Neural Networks

F %

BTHAL MV Za—FIbxy NT—IDEHRETH
HATE 288G | BHGERRN . BRSRERIRE/Fal
ZOMEM

[(REOBIELBN ([@ERsh))

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.

(BEEE]

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.

[COBELERBIET D ETERENT « 7AVRI O —ITRE Nz
EDBENEBETZENTE D, (RUBERE E2MBEH
ICBRE N AR ERR EDEE) ]

(REDEDH EFHE]

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.

(7957475-209 (FN=FF1Zhvyar, F4R— %) OFH)
1 /Yes

[Z4—WKT—7 (BHTOXREE) OXEE]

7 L / No
[#REEETE] 123ETEHE © Xifi/face to face
] F—= NZ
1 History of Neural  This course introduces the
Networks the history and inspiration of
neural networks.
2 Training the This course explains some
Network basic knowledge for training
the network.
3 Improve the This course explains the
Learning I training techniques such as
cost function determinations.
4 Improve the This course explains the

training techniques such as
regularization methods.

Learning II

5 Convolutional This course introduces the
Neural Network structure and benefit of
convolutional neural
networks.
6 Variants of This course introduces
Convolutional several kinds of convolutions
Neural Network such as transposed
convolution.
7 Popular This course introduces some
Convolutional recent famous CNN
Neural Network architectures such as
Architectures AlexNet.

TEHA A FERE S81TH ¢ 2024/5/1

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

Neural Network

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

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

Term Memory (LSTM).

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

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

14 Final Presentation Students give presentation.

I

(BEFHAOFE (EFEEE - 7Y - BES)]

For each class, students should prepare for 2 hours and review
for 2 hours, a total of 4 hours.

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

[F%ZX b+ EHB)]
No textbook will be used.

(B£E]

No references will be used.

(R ESEE D ik & B %]

Exercise or Report: 40%

Class participation & Attendance: 10%

Final project presentation: 50%

[ZEDERELSDTDOE]

Not applicable.

(FE D EfRT N Z R )

A laptop for in-class use.

[Outline (in English)]

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.
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HUI500X3 (AM1i§#¥: / Human informatics 500)

Generative Al with Large Language Models

GUO AO

HT75 A4 MV KEEEBETIVERWEEREAI
HATHg - 2BAGT | BHEEREN  BRSRERIRE/Fal
ZDMEM -

(BEOBELEN (FE2sd)]

This course is designed to help students have a deep
understanding of generative Al, with a focus on large language
models (LLMs). It covers the fundamentals of LLMs, practical
skills for their implementation, and the utilization of LLMs in
interdisciplinary research.

(EERE]

In this course, students will gain necessary knowledge of
generative Al with large language models (LLMs), including
their theory, development, and important research topics.
Students will be able to implement LLMs using several
fine-tuning techniques, develop LLM-based systems with
various common purposes, and evaluate their performance. By
the end of this course, students are expected to be proficient in
applying LLMs to their own research projects.

[COREERET S ETERBEFEDNT « T7OVRY I —ICREN L
EDBENZBETH_ENTE 2D (ZRLUBREME EX2MAREHH
ICAREhAZERR & DEE) ]

[(REDOEDTH £TiE]

This course is conducted mainly in two parts. Firstly,
basic knowledge of large language models (LLMs) will be
introduced. As part of this learning process, students will
be asked to provide feedback and submit reaction papers on
this basic knowledge. Then, the construction of LLMs for
various common purposes will be practiced, along with efficient
techniques for applying LLMs in scientific research. Students
will be involved in developing these LLMs to gain a deeper
understanding. Finally, students will be asked to present a
project of their interest using LLMs as their final presentation.
(795475=225 (GNV=TFF42hvyar F14N-1%) OFi]
Y /Yes

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[#REEHE] 235 © xfiEi/face to face

| T PE

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 Introduction to transformer
architecture, attention
mechanism, and
encoder-decoder.

5 Large Language Introduction to basic LLMs:

Models (I) GPT, BERT, RoBERTa, T5,

and Multilingual BERT

6 Large Language - Prompt-based learning
Models (II) regarding zero-shot, one-shot,
and few-shot learning
- Chain-of-thought - RLHF
7 Fine-Tuning of - Benchmark for LLMs
Large Language - Implementation of LLM for
Models emotion analysis
- Setup for dialogue system
8 Named Entity Introduction to dataset,

Recognition (NER) preprocessing, evaluation
metrics, and Implementation
of LLM for NER.

9 Summary Introduction to summary
Generation and generation and question
Question answering system, regarding

Answering System dataset, evaluation metrics
and their implementation.
10 Task-oriented and  Introduction to their
Open-domain development, state-of-the-art
Dialogue System models, limitations, and their

implementation.

11 Image Generation Introduction to some popular
with Large models for image generation.
Language Model Video-to-text translation will

be also introduced.

12 Advanced LLMs Introduction to advanced
and Efficient LLMs (e.g., LLaMA and

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

Fine-tuning

13 Crowdsourcing for Introduction to crowdsourcing
LLMs platform and setup for
Amazon Mechanical Turk.
14 Final Presentation Students present their
projects.

[(REBENDOFE (EFEFE - 658 - BES)]

Homework and final presentation/project.

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

(722 b+ EH#HB)]
Handouts and prints will be distributed.

(z£#]

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

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

3. KM EFEE T )V AM (JAPANESE EDITION)

4. Python T2 < %555 X 7 4 (JAPANESE EDITION)
[RIBEEFED T % & B %]

Assignment (both in class/homework) 50% + Final presenta-
tion/project 50%

[ZEDERELSDTRDE]
REEFBHBICOE T r— PeERIL T A
(FEDERT N E 1)

1. Basic knowledge of Machine Learning

2. Basic knowledge of Python, and some packages such as
Numpy, Pandas, Matplotlib, PyTorch, etc.



[Outline (in English)]

This course is designed to help students have a deep
understanding of generative Al, with a focus on large language
models (LLMs). It covers the fundamentals of LLMs, practical
skills for their implementation, and the utilization of LLMs in

interdisciplinary research.
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COT500K1 (F145#4% / Computing technologies 500)

BHPEF -7 3IF—1

N ORB. BHE R—B. &8 #He. % 8=, G
f28h

HArg 286 | Y - FFERE/Spring

ZOMREN -

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

BHEDAT 2 o T LWFEIETE RS - B OLRH 2 58Ik A0
T, FAZZFNENOWIE L & CTHRET 5 2 I3RS TR WA, T
FEOEMGEERZ L LT, FHREBOWROFELHFEL., HFO
I CE DN EHIN T AT EZFEHIEE LTW5,
[COBEEBIET S ETEREDT «7OVRY O —ITREN /-
EDBENEBBTBENTED » (RABRENE L 2B EHEH
ICBBRES -2 BRE EDOEE)]

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

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

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

[Z4—=IWRT—7 (ZHTOEBE) OEH]

7 L /No

[BREETE] 235 © Xfiii/face to face

[ F— PE

g1 N RTARE S €20 5 R ) I N Y Y ) e )
ix VNG 3

200 HE s —ERsdzige B MZHI 350 EIS 7 —
oy & AHHE

553 1] AT HAZWIZERR RIS RIS AE S
I

55 4[] TEHER i efE A £ ) IR % %58 L 72 Particle
I Swarm Optimization

#5100 1EE PR CGTHV O %155 720 Dk
I H#1k

25610 RACEREAZWIZERE S BRI EIC L B T T AN — 1R
FET T — & JLpg
70 NH R ERBIZRIERE T ARRERO 2D DEF T~

I Ya—%
55810l B B G RBARE S ANV ey M)y gL
I LAY
59 [a] BRI EBEIIZER  BUERIEREIC B AR %
I R B
1010 RAHRBER R ERIIRE
I
Bl ERSHEEERCR ERIIRE
Ir
1200 ERSHEEER R ERIERE
I
CARIE BRI EAERE
i
14l EESHEREERCE  EAILERE
i

[(REREHOEE (EHZE - 58 - BES)]

RIZHEOWEM - FHEORERMI T L, FBIZD & 4R %12
42,

HROMEZ L E—- P LTEEHT, MIRAICIRET 5,
[F%X b+ &FB)]

R L

B¥. Bfe E. Il BB, EE BETXR. Ff# =H. H5

[8£E]

VEIZIE U T, BB EPTREAT) o

[RAEEFM D7 i% & H ]

L ARE— b (T0%) & B S5 7 CIRENDOEBVE (30%) 12 X %,
[(ZENDBERELSNDTDE]
EIRAFHICSINT A AEOFRET, MOFEAND BV E % > T
W5

[ZDeDEEEE]
BHOMIEZ TS EoPTI2% 5 E L T 5, FERAYICER
L. LAR—PEHEIRBTSLZ L,

[Outline (in English)]

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

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

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



COT500K1 (Fl45#4 / Computing technologies 500)

CIS Global Seminar

= B B §2, 20 BE M X Pl E— KE

H7E 4 MV CISTA=NIVES F—
HATHG c 2BAGT | BHREREH . BRSRERIRE/Fal
Z OB

[(REOBIELBN ([@zRsh))

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

(BhEEE]

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

[COREERBIET D ETERENT « TOVERY D —ITREN
EDBENEBRITDENTE DD (RUBEME L2ABEHE
KBRS N - 2ERE L DBE))

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

[(REDEDH EFHE]

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

(7957475-209 (FN—TFF12hvar, F4A— %) OFH)
1 /Yes

[Z4—=IWRT—7 (ZHTOEZE) OEH]

7 L /No

[#REEETE] 123208 © xHTi/face to face

== IS

1 Introduction Introduction to the course

Signal Processing  (Kaoru Uchida) ;

Speech and Audio Signal
Processing (Akihiko
Sugiyama)

2 Hardware Security A Big Hardware Security

Problem and its
Countermeasures History
(Takashi Watanabe)

3 Intelligent ITS (Intelligent Transport

Transport System  System) in General

(Nobuyuki Ozaki)

4 Machine Learning Distributed Machine

Learning and Its Latent

Applications

(Kenta Niwa)

User Experience and Human

centered design (Shinichi

Fukuzumi)

Globalization of Business and

Engineering Career

Development (Akihiko

Sugiyama)

7 Venture Business 1 Key success factors for
technology startup (Koichi
Nakayama)

8 Venture Business 2 Online commerce in "New

Normal" (Koichi Nakayama)

Sensing Technology

(Nobuyuki Ozaki)

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

5 User Experience

6 Globalization

9 Sensing

TEHA A FERE S81TH ¢ 2024/5/1

HE wE —EE 850N X

11 Speech Information Speech Information
Processing Processing (Takafumi
Koshinaka)
12 Intellectual Innovation and Intellectual
Properties Properties (Akihiko
Sugiyama)
13 Usability Quality of system and
software (usability) (Shinichi
Fukuzumi)
14 Summary Summary and discussion
(Kaoru Uchida)

[(RERFENOZE (EHFEFET - 78 - BEF)]

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

[FxX b+ EHFB)]

No required textbook

(B2E]

Course materials may be provided by each instructor
[RABETE D% & B

Students will be evaluated on the basis of contribution in class
(30%), and output of assignments (70%).
[(2EDERESELS5DTRDOE]

None in particular.

Feedback from students will be encouraged throughout the
course.

[ D EfE T N X H85Mh]

Students are advised to bring and use their laptop PCs for
in-class programming exercises and/or presentations in some
sessions.
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MAT500K1 (% / Mathematics 500)

It R 4R A P9

P& ®=E

FTIA PV
HArgo 286 | R - FREREE/Spring

Z DR

(BEOBELAN ([TE2sH)]

BT R A 74 TR, Zofioa v ¥ a— 7 fH4ETiR

ST RN 2 KREFEEF DL 0 2 HE RS

VBB e b, AFHTIZ, KFERETO

I a2 - FREOMRICMLE L R L FO—DL LT
N2 B, KEOMRE D 5 ETHELR

BN EEBRIRTE D) 75— % 512010 %,

[BEEE]
KEEBEOWIIETEB TR T2 V723 e #1371
FAEXTEDL L)L D,
[COREZEIET 2 ETHEBEDT « TOAVRY L —IIRE N
EDBENEBBTHIENFTED D FUBENB 2RSS HEH
ICHRESh2BRE L OEE)]

T4 7uvR) -0 %5, [DP1]) & [DP2] |[ZB5#

[REDEDH EHE]

HRE R HOTER DT AR X T %2 F 5,

T, BREOMEE I a— Y EFWTHL I L 2@ T,
IV 2= S EDBFADT TH—F Fih 5,

F/o, ava—Fy—VERCT, MEZMZ LT,

TR 2 B0 O BUR & Wi § 2 ik % 5,

(797475209 (GW=FF142hv¥ar, F4~—1%) OEH]
H /Yes

[Z4—=IWRT—9 (BHTOERTE) O]

7 L /No

[BREEtE] N HE - A/ ace to face

] F—= NZ

1 HA YA FEOBM., EDF. T
2L & B

2 Bl o B AL L . o iR

3 RB O FF 2B AR I T AR, R IRE)

4 A O JENTI AT R

5 BOON)ECOBHE Mo iR o8 SR E

6 BUE L BN OB Wi iR

7 CIEERao) MO FR

8 7 —1) TAEHE(1) BER7—) IR 7—) 2k
o, 77—y EBmoOME

9 7 =) TAEH(2) 7 =) TEMOMS F RO
;|

10 253 (1) ot ULBIEL

11 2451:(2) Wy F RO

12 HERA%L(1) TV 5 B, BRI

13 HEIEL(2) FERIEL DMK & 1

14 FLo AR O FEFR
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[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
(30%) + the final project (50%) + class participation attitude
(20%).
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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 AI and engage in
discussions about their effectiveness.

TEHA A FERE S81TH ¢ 2024/5/1

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.

[COBEERBIET D ETERENDT « TAVRY O —ITRE N
EDRENEBBTIEHDPTED D (ZRUBERE EZUABERE
KBRS NA-ZBRE L OE) ]
F47axE) Y —nH L, [DP1] & [DP2] (2B

[(REDEDH EFE]

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.

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.

(79F7475—=25 (GN=TF12hyyar, T4A— %) O]
»H 1 /Yes

[74—IWRT—7 (ZHTOEZE) OEH]

7 L /No
[#REETE] #2365 © xfiii/face to face
] F—= MZ

1 Course
Introduction and
Overview of
Artificial
Intelligence

20 Basic Concepts:

1. Course objectives,
requirements, assessment
methods

2. Basic concepts and history
of artificial intelligence

1. Fundamentals of neural

Neural Networks networks
and Machine 2. Basic principles of machine
Learning learning

%5 31l Introduction to 1. Principles and structures
Convolutional of CNNs
Neural Networks 2. Applications in image
(CNNs) recognition

55 4. [0 Introduction to
Recurrent Neural
Networks (RNNs)

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

550 Optimization:
Theory and
Applications

4560l Fundamentals of
Image Processing
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557 10] Data Preprocessing 1. Data cleaning and

and Feature transformation
Engineering 2. Simple methods of feature
selection

%81 Optimization 1. Loss functions and
Techniques in Deep optimization algorithms
Learning 2.Strategies to prevent
overfitting
E9Mm Applications of 1. Case studies in various
Artificial fields
Intelligence in 2. How AI solves real-world
Practice problems
#5108  Fundamentals of 1. Basic techniques of text
Natural Language processing
Processing 2. Application examples in
natural language processing
1. Basic concepts of
reinforcement learning
2. Applications in games and
robotics
120  Generative 1. Basic principles of GANs
Adversarial 2. Innovative application
Networks (GANs) cases
and Innovative
Applications
£13[H  Future Trends and 1. New developments in Al
Innovations in 2. Future challenges and
Artificial opportunities
Intelligence
#1411  Final Exam

%111  Introduction to
Reinforcement
Learning

Comprehensive assessment of
course content

(BEFENOFE (EFERE - 7Y - BES)]

On average, it takes four hours to finish weekly assignments.
[ X+ EHRE)]

PR EZHER L 2w

(BEE]

References: Reference book

Artificial Intelligence: A Modern Approach, by Stuart Russell
and Peter Norvig
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16 78,30%
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[2EDEREH»SDRIE]
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B (5% o v RS
[ZDHEESE)

N/A

[Outline (in English)]

Course Overview

This course, titled "Special Lecture for Computer and
Information Sciences 4 (Intelligent Media Processing)," focuses
on cutting-edge technologies in artificial intelligence (AI). It
primarily covers key topics such as Convolutional Neural
Networks (CNNs), Recurrent Neural Networks (RNNs), image
processing, and data preprocessing. CNNs, widely applied
in computer vision, are essential technologies in the Al field.
Meanwhile, RNNs play a significant role in natural language
processing and time-series data analysis. Image processing
and data preprocessing techniques provide the foundational
knowledge necessary for effective information extraction and
model training. This course aims to delve deeply into
these critical technologies, equipping students with a solid
foundation for their careers in Al

Course Objectives and Significance

Through this course, students will acquire fundamental knowl-
edge of the forefront technologies in artificial intelligence,
understanding key concepts and applications of CNNs, RNNs,
and other areas. Specifically, they will learn image processing
and data preprocessing techniques, gaining practical skills
to provide innovative solutions to real-world problems. The
course prepares students to tackle the evolving and innovative
challenges in artificial intelligence, equipping them for future
advancements in the field. The course is designed to stimulate
students’ creativity, nurture practical skills, and lay the
foundation for them to become competitive professionals in the
field of artificial intelligence.
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This course is for students to learn the design and imple-
mentation of a concrete information system covering system
architecture, data collection, data processing, and system
interfaces.

(BEEE]

Students will learn how to design an information system, set
up necessary system environment, build the whole system,
and finally test the developed system. System hardware and
software as well as their collaboration will be core in building
such an information system.

[COBELERBIET D ETERENT « 7AVRI O —ITRE Nz
ENBENEBBETIENFTE DD ZRUBENE LRUBRESEH
KBRS M- BR R & ORE) ]
Fq7uxE)—n5 L, [DP3] & [DP4] |Zfg:H

[(REDEDH EFHE]

The information system organization and important modules
will be first introduced. The design and setup of a concrete
system will then be conducted. Next, the implementation of
data collection and processing will be supervised. Finally, the
whole system will be tested and further improved.
(P95475=227 (GW=FF1ZXhyyar, F4X— %) OFf]
Y /Yes

[Z4=IWRT—7 (ZHTOERBE) OEH]

7 L /No
[#REEHE] 23 © xfiHi/face to face
| == WE
1 Introduction Information system
organization and key modules
2 System Requirement study of basic
Requirement system functions
3 System Conversion from
Specification requirements to system
specifications
4 System Hardware Devices necessary for an
(I) information system
5 System Hardware Device integration for an
(II) information system
6 System Software (I) Setup of system software
environment
7 System Software Installation of necessary
(IT) software
8 Data Collection Data collections from devices
9 Data Quality Quality analyses of collected
data
10 Data Processing Algorithms of data processing
11 Analytic Tools Data analytic tool
development
12 System Interface Data visualization and
interface
13 System Evaluation Test of the developed system
14 Review Report and demonstration of

the system developed
[(REBENOZE (ERFEFE - 678 - BES)]
At least four hours must be spent on system research and
development each week according to university criterion policy.

[F%2 b+ &EFB)]
No.
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(zE#]

Provided by this instructor.

(B AEEEME DA ik & B %]

Overall evaluation (100%) will be based on the assigned
information system research and development.
[(ZEDERENISDTRDIE]

Design methodology of a practical information system.

[Outline (in English)]

The information system organization and important modules
will be first introduced. The design and setup of a concrete
system will then be conducted. Next, data collection and
processing will be implemented. Finally, the whole system
will be tested and further improved. At least four hours
must be spent each week according to university criterion
policy. Overall evaluation (100%) will be based on the assigned
information system research and development.
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[Outline (in English)]

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

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

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

o
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[Outline (in English)]

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

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

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



THHEL A IER

FEATH 1 2024/5/1

INF600K1 (Z DMl 1#%: / Information science 600)

TEEFHAASREE 1A, 1B

e 1B, Fa XK. P ®=E.
ER. EiE BEFX. ® EM. #EH
ALK B |

ZDfLEM

B AR -

B H.
15 BH 1B. 5

[(REOBELAN (@E25P)]

FAIL, HAOHIPETHRT -~ 2ED, HEHEDD & TH
REATR Do EFDOTOIERE MDD E TR, FEEHE LI
L. EBROKEBBRE, HmETe) . W7 —<ORR, s
BB L OB, RGO EAT v 72BN T, A THlMY 2—

EKEFBAD N2 FIETLIERZHET B,

(BEBE]

AL W TE, RO, BIIEO®E, St oFrek &%z B
FMECCERTE DL ANVICET LR FEAME T 5, T2, Wik
M HED CRIBIR 2R FFE21T 24T ) S A TE ., MIECRD T &
D ERRIZBWTR, JHERICHRA ) 2ENEFIIOTLI L%

LU CEBERBE § 4,

[COBEERBET S ETERBEDT « T7AVRY I —ICREN L
EDBENZBETH_ENTE 2D (RUBREME ER2MABEHH
ICHAREh 2 ERR L DOFE) ]

T4 7uxR) =055, [DP1] & [DP2] |Zp:#

[(BEDEDHH EFHE]
UTIHIE L 722 NENDAT » FIZBWT, fBE%B L %ica3
=r—varkih, #wEHE LHETRIC Lo THEDO TR,
1.0 F —~ D&%

2. B ZE O A

3. IS BR B D # fi

4. 5EZB7T— 5 D AT (IUE)
5RETFE(ETIV)DFES
6. IREFHE (7)) OFH

(797475—-209 (GW=FF142hvvar, F4~—1+%) OEH)

» 1) | Yes

(Z1—=WRT7—7 EATOREE) OEH]

» 1) | Yes

[REETE] 235 © Hfifi/face to face

E] = HZs

5 1H FNILryT—3 gy EfREHH &GOz OFA

#5210 T O FE M & AR, EBB L OEEH 0 E &
ZOHMEBIRLDO T L X v T —
vavekTrFAa A yay

#30 HE OFNE & b AT, EBB L OEEH 0 Ef b
ZOEHBIRROTLE Y F—
Tarvei T4 Ay ay

540 HE OFH L i P, EBRB L O oE &
ZOEHRROTLE Y T —
varvkrTa ANy ay

550 W OFER & W5 AT, EBEB L O 0 Ej b
ZOEEBRROTLE VT —
varveirTa AN yay

| O FEH & i AR, EBB L OEEE 0 E L
ZOHEBIRLDO T L X v F—
vavekrFAaAAyay

H700 HE O FE N & AT, EBB L OEEH 0 Ef &
ZOEHBIRROTLE Y F—
TarveirTH4 ANy ay

2581 HE OFH L 5 P, EBRB L O oE &
ZOEHRROTLE Y T —
varvkrTa ANy ay

59 W OFEH & s FAAT, EBEB L0 0 Ej b
ZOEEBRROTLE Y T —
varveirTa AN yay

F10m  EEOFEN & R TR, EBB L O 0 E

ZOEEBIRRDOTL X VT —
varvEeTF4 ARy ay

X, 4K R. B #—. FF BR. R 3 BE F—
BE F BRIV ®=E. HE #B). £F BT, 58 =z

E11E EHEOFEM & R AT, EBRB L OFEE 0 E &
FoOMPIRIO T L Xy T —
varvekraAhvay
A, EBB XU OFE &
ZOMEWIRRO T L E Y T —
TaverT4 Ay vay
A, EBB L OEEH 0ER &
ZOEHBRNDO T LB YT —
TarvEeTrT4 ANy Ay
A, EBB L OEE 0 ER &
ZOEHBRNDOTL L YT —
varverT4 Ay ay
AT, EBB L OFEE 0 ER &
ZOEHRROTLE YT —
varvikrTa Ay ay
A, EBRB LU0 0 Ej L
ZOEHIRRO T L X v T —
varvekrTaAhvyay

120 EE OEN & A

130 B OFEM & Hey

E14ln  EE DI & HE

AL e DES R

16 EE OEN & A

2 17 oK & il A, EBRB I OFEEOERE
ZFOHMEWIREDO T LY T —
varvbkraAnyar

18I EE O L Wi P, EBRB I OFEOERE

ZOMEWIRDO T L Y 7 —
varkrFA4 ANy ay
P, EEBB X OEEOERE
ZFOMEWIRDO T L v 7 —
arvkrA4 AN yay
P, EERB X UEE 0L L
ZOWEPIRILD T L ¥ ¥ T —
varkr4AAyay
PR, FEERB L UFEBOFERE
ZFOHEWIREDO T LY T —
varvkrTa A yar
P, EBB I OFEEOERE
ZFOMEWIRIDO T L L 7 —
varvkrFA4 ANy ay
P, EEBRB X OFEEOERE
ZFOMEWIRDO T L Y 7 —
varkrA4 AN yay
P, EERB X OEE 0L L
FOMEBRIREO T LY F—
arkr4aAAyay
PR, FEERB L UFEBOFER L
ZOWEPRILDO T L ¥ T —
varvekFaRAAvvay
P, EBB I OFEEOERE
ZFOMEWIRIDO T LY 7 —
varvkraAhyar
P, EBRB I OFEEOERE
ZFOMEWIRDO T L v 7 —
varkrA4 ANy ay
P, EER B X OEE 0L L
ZOWEWIRILD T L ¥ Y7 —
varvekra Ay ay
[(RERFBENOEE (EEEE - -EE - BES)]

B LHED DO ETH L7200, ¥ IRMIMI, HAxO145
ZWIZEREH 2 HER S 2 DD B0 BB OFS, I - —. f
R EOMBICERE T, BEROD S D OB ICSD -
BETHI L,

[F%X b EFE)]
LB ORRICHE) T &,

190 EE O & W

200 EE OEN & A

210m B OEN & Hy

22l EE O L W

4523 |0l

5524 [n]

o5l E KM L

26l EE OIS Lo

2T EE O & A

28 EE OFEN & W



(BEE]

HYUEE ORI 2 Lo

[RIEEHE DT % & B

HWENE(20%), BHISE (10%)- TEEITIRIL(20%). FFFEHRE (50%)
AN LA L EE 2E RN FHES 5,
[ZEDERENISDTRDIE]

BT V= FARANEHTH L0, T LALDS b A CRIER
% 2 488 % I & 72,

[Outline (in English)]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Grading will be decided based on the doctoral dissertation
(70%) and in-class contribution (30%).
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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.
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Students are able to acquire wide scope of information
technology, master research methods and conduct deep
research using different sensors, radar in particular.
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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.
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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
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Computing discussion

12 Sensing and Research presentation and
Computing discussion

13 Sensing and Research presentation and
Computing discussion

14 Review of Research Research summary and

discussion
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Do research, make weekly reports, and write final report.
At least four hours must be spent each week according to
university criterion policy.
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Research effort (20%), performance (30%) and output (50%).
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[Outline (in English)]

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

evaluation will be based on research effort (20%), performance
(30%) and output (50%).
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This course is for students to study various technologies for
data collection and data processing in practical research.
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Students are expected to master basic approaches and
programming skill in processing data from various sensors and
apply these techniques in practical applications.
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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.
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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
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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.
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[Outline (in English)]

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

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

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

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

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

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

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