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Seminar on Electrical, Electronics and Information Engineering 4A
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Advanced Experiments of Electrical, Electronics and Information Engineering
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Advanced Engineering on Electromagnetic Energy
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Advanced Plasma Engineering
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Plasmas are widely used not only for a thermo nuclear fusion but also for a high technology of many
materials. Students are requested to understand the relations between the characteristics of plasma and
its applications for engineering. Above all, students should recognize the importance of existing
technology in its applications.

(BEX—7—F]
TIR2  BERhE . TIRIGH . T2
Plasma, Thermo nuclear fusion, Plasma application, Plasma diagnostics

[(BERBRVEBEALZE]
TIR<DIARPIHE AR ThHD, IR T A~ HIZFACIAD BT DI Ui 725585 1 3 fhib iy
TE B2, IREZ, BUE AT V77 E TSI TV AT I A~ DAL LIGHE 5, SHIZ,
T IR DIARIN I E THLE T IRE, A4 RE | BEOFHINEE 75,
After understanding the basic characteristics of plasma, footsteps to confine high temperature plasma in
the magnetic field are over viewed. Then plasma generations and its applications to current high
technology are studied. Finally plasma diagnostics for measuring the basic physical constants of electron
temperature, ion temperature and plasma density are summarized.

[B%1EH]
D) ki (77 A~ DFARAIEE) \ .
2) I N— 2T TR REROHZD T (B FEOBEFENLITANIL TE RS TETZ?)
3) M= 7 FROBP I (I FBILE N B RIEL TE2?)
4) 77 A~ F Ak (ELR, A2k, @R, 7 VA7)
5) 77 A H \ \ :
6) IR~ LW (T 73T Fu—T7 1, L—F—BELERY)
7) 7V A NI —Hi il

1) Summary of basic plasma characteristics of plasma

2) High— 8 plasma experiments ( How to think out of various magnetic field configurations suitable for
plasma confinement ? )

3) Tokamak experiments ( Why experimental apparatus of tokamak is so large ? )

4) Plasma generation ( DC, AC, high frequency, pulsed, etc. )

5) Plasma applications

6) Plasma diagnostics ( Langmuir probe, laser scattering, laser interference, etc. )

7) Pulsed power technology

(#&FE]

OHPZFE L TR TiEEL 75, Ordinary lecture by using OHP
(BEE]

5]z 1X. "Introduction to Plasma Physics”” Francis F.Chen, Plenum Press
[RAE D EFEE 5 ik & EHfIEE ]

LR—FCEMlid %, Evaluated by report submitted at the end of semester
(BEFIHE)
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Students are not requested at first to be familiar with knowledge of plasma
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Power Electronics 1
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Magnetohydrodynamics
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FER 1 5403 5= (WH#9511, E-mail: nob@nagaokaut.ac.jp)
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Magnetihydrodynamics (MHD) has been closed up for the applications of new generation’s high efficiency
electrical power generation, electrical propulsion and aerospace applications. We learn basic
characteristics of the plasma used for such MHD processes and understand interactions between electro—
magnetics and thermo—fluid dynamics. Furthermore, we understad the MHD power generation, MHD
prupulsion, MHD acceleration and other space applications.

(BEF—7—F]
BETRIR, TRIR S, BIRS . BRGHEE ., n—L Y ) B fEtt . MHD#HERE . MHDAM®E . MHD a4 v -
Magnetohydrodynamics, fluid dynamics, electro—magnetics, magnetic induction, Lorentz force, numerical
analysis, MHD propulsion, MHD rocket

(BEABRVEES K]
BRI FOISHEL TR ORI B AT A, {ElEL AT MFIHESNDOT T A~ DRfEZ 5
5o EDIZTTAZDRHE THOBRRN L, 7 A EOF iR, EEEBREL B REELZ YO, 79X
YEBBIRAELL TEHZ D, ZOTTAEISA T 27210, WK PO JEfEZ 73 L B A LR )
FORERTHDL BRI ) FHIROPNAETTT D, FRALIEH L LT, MHDIEE, MHDHEIE, Z il
(T TR Z2 B E BUIR - RIS OV THIRZ TR D, FTREZRIRY | FER DRV RN — MR E £<
L., BEEPHAN AR DWW CHEILD AL T RT3,

We learn basic characteristics of the plasma which is used for next generation’s high efficiency electric
power generation system and high performance electric propulsion system. Moreover, we study electrical
neutrality, Debye length, collisional processes, ionization/recombination process and electrical
conductivity. We treat such a plasma as magneto—fluid. In order to apply this plasma as working medium of
new applications, we learn basic principle of fluid dynamics and effects of electric— and magnetic field on
fluid behavior. Also MHD power generation, MHD propulsion/acceleration and other space applications
are introduced. Presentation and reports are set in this lecture. I try to explain technical terms in English

as much as possible.

[B%1EH]
1, AR CTIROHO 77 X~ O
2, KIAEDEREL ELISEE
3. MRS A O HEREL BRI
4, FEFrEREL 7T X~ DL ENE
5. EBIRA71% (MHD) 388 7 2L PERE
6. MHDHEME & 525 hes F

1, Outline of plasma treated in this lecture

2, lonization of gases and electrical conductivity

3, Basic of fluid dynamics, electro—magnetics and their interactions
4, non—equilibrium ionization and plasma stability

5, MHD electrical power generation and its generator performance
6, MHD propulsion and further applications of aerospace field

(HHE]
VEIRC T I M ET 2,

Provide pronted matter if required.

(BEE]
[Magnetohydrodynamic Energy Conversion | McGraw—Hill

[ RAE D EFAEE 5 ik & EHfIE E ]
B IRIATORRREL R — b, WIRL AR —b F I3 A7) DI 2R B 2 2 R DR 21T
A BRI 2, R (KI30%FEEE) Z DL 7R — Mg GRITO%FEEE)
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Electric Machine System Control
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HE = BEBX1 55095 % My office room: Room 509 of Elect. Build. No.1
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A& AR (Ex.)9525, e—mail:ohishi@vos.nagaokaut.ac.jp
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Industry application field has been using many factory automation systems. Ordinary, the actuators of
recent FA systems are the system connected electric motor to mechanical gear. This subject ”“Electric
Machine System Control”” lectures and discusses the motlon control method of industrial robot
mampulator which is the typical FA system In this subject ” Electrlc Machme System Control”” he
items ””“Kinematics””, ””Dynamics””, ””“Disturbance observer”” and ””Robust acceleration control”” are
summarized and discussed.

(BEF—7—F]
Ry hv=tal —4, E#5E, 850, 7770V Ak, AMELA T =R, mo AN EE il E7ERobot
manipulator, Kinematics, Dynamics, Lagrange method, Disturbance observer,
Robust acceleration control
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This sub]ect “Electric Machine System Control”” uses both the text book ””Introduction to Robot
Control”” and my original print. This subject lectures the induction method of Kinetic equations of robot
manipulator using both Lagrange method and Newton—Eular method. This subject lectures Kinematics and
Dynamics of robot manipulator, which is very important to construct the manipulator control strategy. For
the items on manipulator motion control, this subject summarizes both disturbance observer and robust
acceleration control, in comparison with the conventional robot manipulator control method. Moreover,
the students must discuss and research the robot motion control method in this subject.

(€:EICT=D)
1. JEE O FaR 2548 (Spatial Descriptions and Transformations)
2. EEh L EHE)Y:  (Kinematics and Inverse Kinematics)
3. Yav 7T L#) /1% (Jacobians and Dynamics)
4, v =V 2L — X OB HIE & FERRE H 1)

(Linear Control and Non-Linear Control of Manipulator)
. ANELA T —2) (Disturbance Observer)
L V=B oL —Z 0 )i & m S AN EE I

(Force Control and Robust Acceleration Control of Manipulator)

(#FIE]

(AR T A7 A —HhE - 175 il J.J. Craig# / = W72 3C, TILUBGER IS Hkk:

””Robotics ~Mechanics and Control-"" J.J.Craig, Addison-Wesley Pubhshmg Company
(85&]

Moz MAVE T2 AP ) 58600 - RETEA—F aa)th

””Introduction to Robot Control”” T. Mita a d K. Osuka, Corona Publishing Company
[RAE D FFM 5L & FMIIE B ]

HRID/NAR—1(40%) EFHIRL AR —1 (60%) 128> TRl 32,
For the student, each grade (mark) of this subject is judged by both the final report document (60%) and
the small report document (40%). This subject requests the five times small report document.

S Ol
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Power Electronics 2

(B8]
¥ 0 0 (NOGUCHI Toshihiko)
[BEZF-ITEKE]

FER 1 ER40220E = (NA£9510, e—mail: tnoguchi@vos)
Electrical Dept. Bld. #1, Office 402 (Ext.9510, e—mail : tnoguchi@vos)

(REBMERUVERBE]
XD —x Ly b= AD WG A EE B & EE ) B HASR D253 BRI BIL T, MES O EN A 95
HREIRDD,

Objective of this class is to have the latest knowledge on motor drive and power conversion technologies,
which are the core technical fields of recent power electronics.

(EBEXFX—7—F]
T ENE I, 75728 Haas hiI L iy
Motor control technologies, and power conversion technologies

[(BERBRVEBEALZE]
CHETICHRTESNIZ I e Eab L1, BT &8 ) S Mg Z DWW Tl BRI A IRV IR D
LEbiz J?E@%ﬁh:nﬁaé?)éb\ IPEER CEBRICTEEL 2> TODEINICH E KT, 7ok, IR
T BRI LI T,
This class will be given with handouts. Various technical papers as well as journal articles are used to
describe a historical aspect and a background of the motor drive and power conversion technologies. Not
only the past important works will be taken a look back upon, but also recent topics discussed in academic
conferences and symposiums will be taken up in this lecture.

[B%15H]
55100 - K
%2]5"’%3L TEL Y7t Bl AR 0D A (R IAE T A8, 38 o) 460, 37 12 el 40
FEATE~ 5518 : 22y AEBIA Ol E GE T B, M2 niEBRoE R L hlE)
%@;%&%%wm EEBUEEAL DB R E T O FEBE (BB LA, BRI Vi, B
4/\ % |1
O ~ 45 103 : Z O o> FE B I A1
S~ 1208 af@ﬂ%/ﬁ% 2 DRIEL B H L A
13 BRI AT 2 OB A
%1415 aﬁﬁ’ﬂﬁﬁ SOHIHE L B BRI N — R L o 7= Tk
5!:—.'115 FF@BZTTTE/J uﬁ%

The 1st week: Overview

The 2nd-3rd weeks: Dc machine control (current, speed and position control)

The 4th-5th weeks: Ac machine control (decoupling current control and field-oriented control)

The 6th-8th weeks: Principle of field—orientation and its implementation (description by transfer fanctions,
indirect field—orientation, and direct field—orientation)

The 9th-10th weeks: Other control techniques of motor drives

The 11th-12th weeks: Parameter identification and mechanical sensorless techniques of motor drives

The 13th week: Current control techniques using power converters

The 14th week: Techniques that combines a power converter and a motor

The 15th week: Recent technical topics

(#FE]
HREITRELRD,
No textbooks specified

(58]
7L,
No reference books specified
[ A #E D FTM 5% & SR E ]
BN S - S B EHIRRRIZ > TR 95,

Grade will be determined by evaluating several reports (assignments) and a final examination.
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Engineering on Charged Particle Beams

[B8E]
1L {23 (JIANG Weihua)

[(BEEFI3:ERKE]
MR /L — 8 JE T2 e 2 — 1 5201 =

Room 201, Extreme Energy—Density Research Institute

(REBMERUERBIF]
= HW
/y\z/lxx*ﬁ%t“~A®%§$75>%ﬁﬁﬁH ECOREARZANEEGT D, Bk & —2OWEIR R R T
EBIT R E— LD FEAELHIENZ DN TES,

k.

TR 7B — L0 EARH R B B

ST O AOWE AR T Aoy,
AR T ULAE — DB RO DA TEAHIL,
R PE - AORR R ZRRL . A EOEE R CE 5L,

Fundamental technologies of pulsed charged—particle beam generation and applications.
1) Characteristics of charged particle beam.

2) Physical properties of particle beam.

3) Principle of pulsed particle beam generation.

4) Applications of pulsed particle beam.

[BELX—7—F]
Bk 1 IR~ 7V ART —  EER Fb e

charged—particle beam, plasma, pulsed power, accelerator, radiation

(BEABRRVEBERE]
2V ZRLAE — DO I DS E TR T D, SN, R 8 — AT B0 5 B (B T E Rk
AT D, FOBNTER 16 — D EANEET . RV 2 RS _Ob\’CﬂELGEEED%?“Z) ESep AT g
— AT AL R L —TUREAD LI DB 5, S ICIE) VLK T — A AR
mﬂ% _Ob\’CEfZIS{ﬁJ%ﬁHb\’CnREﬁ?“é BT EEHIEE DWW CGERZIT), S F2 XL AR — M
L., Bl ORI MICE R 2RI T2,

The lecture will first cover the basic knowledges related to charged—particle beam. They will be followed
by explanations on physical characteristics, generation and diagnostics of charged—particle beam. After
the chapters on energy conversion and transformation, the lecture will go through some major applications
of charged—particle beam.

[B%1EH]
1) 2L RRFE — D FL i
(PR 7B — DTN T R T E—AZHONWT R TE— AL T TR=)
2) WERE—LOMNE ‘ )
(R E— 20 H B, AL 78— A0 H CRB . FxRRrzhE)
3) L ARIFE— DA
(VAR —DF A KEBIIF A —NR)
4) VAR — O EHH
(VA EBIEOFHHL, OV ARKEFEOFH)
5) fthoD TR —JERE~ DAL )
(BREPE ~DIEH, L — —~ D7 EE) = R/ —~DZEH)
6) /\“/I/x*ﬁ?rt“~A0)pi\ﬂﬂA
(AEIBE 3 PEA AALEE, Bre /L% —BE %)

1) Pulsed charged—particle beam
(Particle beam, charged—particle beam, particle beam and plasma)
2) Properties of charged particle beam
(Sel)f—electric field of charged particle beam, sefl-magnetic field of charged particle beam, relativistic
effect
3) Generation of pulsed charged—particle beam
(Generation of pulsed power, high power diode)
4) Diagnostics of pulsed charged—particle beam
(Diagnostics of pulsed high voltage, diagnostics of pulsed high current)
5) Energy conversion
(Electromagnetic field, laser, kinetic energy)
6) Applications of pulsed charged—particle beam
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(material, environment, energy development)

(€ ¢=E )
BRIZHRELR,
[8EE]
J\HE B L EEEE OV AER TR LX — T (B R. 2002)
/\#) ¥ 7L {#%EZ: [SCIENCE AND TECHNOLOGY I X<, —ADiZ7e L) (BT T3,
1997

(AR D FE 75 3% & Rl IR B )

HEBE VR =IO G E240 500 ISR, PR OGS REZ TN N30, 2D B 21004
i iR E LRt a Al 2,

(BEEE]
THEL, BRI L%, TTXYNE T, BEE THSEZRLCOB0OREEL,
[BRA—LR—S7 FLZR]

http://beam201b.nagaokaut.ac.jp/particle/index.html
BPE— AT (ENEH)
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Materials Science on High-Tc Superconductors

[B8E]
RN A SE (SUEMATSU Hisayuki)

[BEZF-ITEKE]
FRPR = L — B TP gi o 2 — K FAH203 52
59894, B+ A—/Lsuematsu@vos
(REBMERUVERBE]
L TERFNDOBEAE I LRI D iR E T2 OB B D, &, FHTFIE, FrEORET ., fifrzEL <,
B L Bt O BIER BHE & F D ERIZH D FRREB OB =0 HfiEA B &35

(BEX—7—F]
(R AN {7/ T L SN R R AN o (e g AN I
(BEABRVEBES K]

m{mtfx%ﬁ% TOAREESFEL., i ELR— VR = 7 — O BRE G T 5, T L TaEiRB
{8 E O R, KR TOMIEZBIA T D, HEICE—I B Rahhd L4 Dhr R R B R EO R fRZ
RL \‘E%{tﬁu%@/m/&b HULEFRIT T D, miRE{REH QL 47278 R7R BRI B L TR R Sl
OREEBIC R T 5, BETIL., izt Lz, b IELWE B b A5 fiFEa 35,

[IR%1EEH]
L. I_J{mlﬁ’fl\‘l‘—?ﬁ% F D8 R

RS E O A

TR R E DA R

IR EYE O A R

RS YE OB E R

I—J{mﬁffﬁ%ﬁ'ﬂ'@ s S BB R

(=T L Yy S I

(#FIE]
LN D
(85&]
MR R EROYYE] . NEFR B, AR, PR —BREE | B7E AR
[RAE D EFEE 5 ik & EHfIEE ]
LAR—NMZ XN T 5,
[BBA—LR—CF FLZR]

http://etigo.nagaokaut.ac.jp/suematsu/
KK SEDR—

CTJO‘I»-BOJM
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Energy Conversion and Gontrol Engineering

(E%R]
OHo 5 —

(BEEXANRUVERBR]

RO D ) s O BB - FERERR DRI ZFN . ZNORE DISITHIHE TS0, HlfEllo
FEZEIDIREMDT L ARIET S,

(i%E+X—7—F]
A8—g, A= B, B
(IBENBRVERERE]
FPE S EEIKE T OB ST . BUE . IO ST Ao S —2 a2 N — B DA SR 8 O SR

O3l T, FNEENHIENE LR EE R O fax OB DHIE, B HIEZ S O SEERRY
DETIT2D,

[IR%1EH]
1. ?&ﬁ%ﬂﬁﬁﬂ«@@%ﬁﬂﬁlﬁﬁﬂfiﬁﬁ@mﬂ% (%
2. B HEE OB VEF PR -l 4 @lﬁlﬁ%(%
3. BIEBGH AT 2AA T L7 F 1 (
4. AN—=ZFEEHREE 2 J7 (FF4H)
5. PWMA L/ R—H KT 47 J5 (55 518)
6. PERD AL N—2DOE S (F6H)
7
8
9

ﬂ

E‘Ev

)
331)

H

B SIRa R —2 (FETE)
) @E;!%@%Vz\‘~5f®iﬂiﬁ2ﬁ?lﬁﬂ/£(%8:@)
- BTLWOPWMA LS — S0l (55.938)
10. FLWA v —H a1 )72 (55 1038)
11, D LI HIlfETE (551108 )
12. EEEBE DR L HIAEE (551218 )
13. EEEME O E HIENE (F135)
14, K& &sdlaEs (3 14:8)
15. B EE L (F150)
(#F71E])
2L, TVl 2,
[8EE]
[ —x L7 hn=7 A | BRSF2Mm A—ofh, 8RR AR ) BRFSm 4 —ott
(R AEDEEME Ak & ETEIE B )
BRI THH LW T IEZL R —NMIEED D,
[BEEHE]
N —xTL VA=A B T FEBEL TQNDIE,
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Advanced Magnetics

(B8]
b i (KITATANI Hidetsugu)

(BEEF-ILERE]

R S3042

(BEEXANRUTERBR]

AFEFT, L LT ROl ORGSR NG 57218, £ OIEMEL R DREVER ORISR LR DO AE 2 B
5Lz HIET D,

The aim of this corse is to understand the critical phenomena of magnetic systems.
(BEX—7—F]

AV, FHERRS, BRANELG:, GG, <VZHEE, BT izl —iay,

HERY A X2 —V

spin, phase transition, critical phenomena, mean field theory,

renormalization group, Monte Carlo simulation, finite—size scaling

(BEABRVEES K]

F7T WEOBKHIME LI B DAL OB RABREL | IRIZER % foC*H%ﬁJ:?ﬁ%@%WE’JfE%%%&
o WARIZ, Ei]ﬁ@ﬁﬁﬂ%fﬁ%@ﬁanKﬁﬁb B TNWAILE 2 —Z 32— gl BT A H R A X
A — )/7 BT 5,

We will learn the magnetic properties of spin systems, particularly the basic theory of phase transitions.
Then we will learn the computer simulations and finite—size scaling of spin systems.

Hﬁ%lﬁﬁl

BT NFEOREBEEAY L DOBEEK (basis of quantum mechanics)
2. FRESRBLE D)5 8GR (phase transition and mean field theory)
3. 1RIt, M ORIRITTA Y 7 BT IV DR R
(exact solution of one— and two—dimensional Ising models)
4, {VZHHED FH{E (renormalization group method)
5. VT vnm /\:_'.I/”— T3 (Monte Carlo simulation)
6. 32— gl BIFAFRYAAXRr—V 71 (finite—size scaling)

(&HE]

BrichiREE T M BIILU TH IR T 5,
Hand-out will be distributed to students.

[8EE]

[REPEAROFE RGN DR ETE, MESRE, BiERE
[REAE DM A% & FHEIE B )

LR —MZ L R 21 7,

Evaluation will be based on several reports.
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Physics of Superconductive Devices and Circuits

[B8E]
B 3% (HAMASAKI Katsuyoshi)

(BEEFITERKK]

BRI 3012

Room 301, 2nd building of Electrical Engineering Department
(REBHMERUERBE]

XTI, R8T A ALZOISHEIEOJFEIRIZOWTHT 5. ZAUCdh, a1 R LK & Teld
(REDORREZ BT HLNTED.

In the lectures, the principles of superconductivity underlying its use in devices and circuits will be
presented. Students will understand the fundamentals of both low— and high—Tc superconductivity after
the lectures.

(BEX—7—F]
Wl R OB REE T ORIV R, Josephson®h ., Ginzburg-Landau¥ g
Quasiparticle and Cooper—pair tunneling effects, Josephson effect, Ginzburg-Landau theory
(BREABTRUTIRERE]

FRRENTIL. QBBEHRSOILLE, O)UERL T K T — =%t DR rV B, KON OBEED )G
L ThD. #EITOHPE FHWTIT).

The topics of the lectures include: (a) introduction to superconductivity; (b) tunneling theory of both
quasiparticles and Cooper pairs; (c) applications of superconductors. The lectures will be carried out using
overhead projector.

(€:EICT=D)
FERE B IIRDOS5 O THS.
LB OER
2. VBRI 1 K OV EE DR RIS
3.JosephsonZh
4.Ginzburg-Landau¥
5.JosephsoncdZ 7 Djis FH

The subject is divided into five main sections:
1.History of superconductivity
2.Quasiparticle and Cooper—pair tunneling effects
3.Josephson effects
4.Ginzburg-Landau theory
5.Applications of Josephson junctions

(HHE]
7L
(558]

1.T. van Duzer and C.W. Turner, “Principles of Superconductive devices and circuits”, Elsvier North
Holland Inc. 1981

2.A. Barone and G. Paterno, “Physica and applications of the Josephson effect”, John Wiley and Sons,
Inc., 1982

(BB D FHT 75 3% & ARl IR B )
HUR s IS L AR — R RIS KD HE T D,

Grading will be based on some reports and class participation.

[(BEEHE]
Bzl
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Physics of Semiconductor Devices

€EEE-4=))
2 IR (YASUI Kanji)

(BEEFILERE]

TR 53022, NFRI502
Room 302, 1st Building of Electrical Engineering Department, Ext 9502

(REBHMERUERBE]
BUED L 7hu=0 A4t 2% XX TOL RO SRR D NGRS AZD B EFE IO T
P OTH AN G L TS5, FERESILTOD B R T NA RO E R E A R 5L &b 12k
B BT \71##%{%&7/\4’ ADHE G LI EIR LA B2,
Basic properties of semiconductors and operating principles of semiconductor devices, which support
modern electronic society, will be studied using an English textbook. Students can also understand the
structures and characteristics of general semiconductor devices such as bipolar transistor and field effect
transistor. Special devices using compound semiconductors such as hetero bipolar transistor will be
explained.

(BEF—7—F]
HOER T NA R pnE R F AT —R | SAR—=F TP RS  BFRNFNT DA ACE W HEE R T S A
semiconductor device, pn junction diode, bipolar transistor, ﬁeld effect transistor, compound
semiconductor device

(BREABTRUTIRERE]
HER D FEAR P72 PERCF v U TR I Z OV TR L 72, (RRIV72 B8R T S ADOME & L FERE, +
T@J{’E%iy%x,& oW 3%, iffﬁﬁ%ﬁiTﬂ/fX@%K%LT%épnﬁ/\ _Ob\fuﬁlﬂ)ﬁ"ék}:%
2, pn#ESEIEZ G T DpntE X A4 —R | AR =T T D AZDREREERFEIZ DWW TR 5, kI
=R FF S A RTDHERIN BT VA D ELHEREIC W Tt T2, SHITLA Y 8K ]
W R T SARIZOWTHRA T2,
The structures, functions and operating mechanisms of some typical semiconductor devices will be studied
in this lecture. At first, the structure of pn junction, which is the basic structure of semiconductor
devices, will be studied. The operation mechanisms and the characteristics of pn junction diode, bipolar
transistor and unipolar devices (field effect transistor) will be studied. Further, unique devices such as
heterobipolar transistor using compound semiconductors will be studied.

€ 3-1=D)

L TRIX R R YT E
X U7 R EL G

. pnfES

AR =TT INA A

L =R —=TT RS A

L NT ST NAA

. Energy bands and carrier density
. Carrier transport phenomena

. Pn junction

. Bipolar devices

. Unipolar devices

. Heterojunction devices

[#F8E]
[Semiconductor Device Physics and Technology|S. M. Sze . John Wiley & Sons, Inc.

(AR D FE 75 3% & R IR B )

LR —b250%., HIRT ARDfER250%E L THUGEZ R 5, T ORRABIRLL FOF L TidiEsk
2479, B T60A L, LD R ALIT60 R E L THALZEE T 2,

Evaluation: written examination 50%, report for the exercises included in textbook 50%.
(BEHIHE)

4T ZA RS IZBWTTE M TEEAR T I FOR B 2%l CODIENREELLY,

It is de31rable that students have already attended the lectures such as Solid State Electronics or

Semiconductor Electronics during undergraduate.

OO WNH OO WN
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Semiconductor Devices

(B8]
#RP] TEE (AKAHANE Tadashi)

[(BEEF-I3EKE]
ELHH1 5308 (PHR:9508, e—mail:akahane@vos.nagaokaut.ac.jp)

CGEILo)403 0 4=E:)
F AT UA TS ADEYWEF I RS 570 LT/ . BRI SRR IS, 2 NsBlE
DFART VLT SAAILE D IR S TN IE BT 5= &4 B 05T 5,

The aim of this lecture is to obtain the fundamentals of the optical and electrical properties of materials
used in display devices and to understand how these characteristics are utilized for actual display devices.

(BEABRRVEBERE]
%ﬁ?&ﬁ%gﬁ#ﬂi SEWVE, BRMED IR OWTFE, #E T, TAAT VAT AARIZHDNTE
JIZF 5,

The first half of this lecture deals with the fundamentals of optical and electrical properties of solids, and
the latter half of the lecture deals with display devices.

[B%1EH]
1. ST HEBEE T Y DARRE Gl oL 2 D JL7)
2. RUMVRT L M LD EMAR Ok & Bk
. FERO SRR
CEERO SR )
T ART VAT A A
AR OYIEE R T A AT VA

O Ol W

. Light propagation in an anisotropic medium (fundamentals of crystal optics)

. Description of the electromagnetic wave by means of vector potential and its quantization
. Band theory of solids

. Light absorption in semiconductor

. display devices

. Physical properties of liquid crystals and liquid crystal display

(#%E]
TV N5,

O Ol v LoD =
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Solid State Devices

2

s

3

[B8E]
= H FE (TAKATA Masasuke)

(BEEFILERE]

FER 1 5401 5= (#9509, e—mail : takata@vos.nagaokaut.ac.jp )

(REBMERUERBIF]
RFEHW
YT ADE YN FE T D,
(REX—7—F]
BIIv A, BT, S, TENVT 7 A ATA BAARE, A4 ARE,
M, B, BEVEA, B
(BEABRVEBES K]
BT ADOMERGE, 2 OB T WL L O OREELRELF 5,
(R%X1"E]

L BIFIv I ADES

2. BLRE L L 2 A

3HTTA

4.5 AARER

5.AA AR
HEMN

AL

PER

R

6.5%
7.E
8.1t
9.4
(#F71E])

FRIZHE LW
(€= )

[ETHEFE T30 72 WA, & B, Bl
(R AEDFEM AL & FMEIEE ]

HUE S B L OL R —MMZ k> TRl 5,
[BEEHE]

T TRAREACE R OCH, 1 B LU TIPSR 2B 3L T i L,
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Advanced Device Process

CEEL )|
{4 5 (KAWAI Akira)

[BEZF-ITEKE]
ER 15404 (NH9512,E—mail kawai@vos)

(REBMERUERBIF]
e =g
AEVRREZ A T DIKAE %T/vl’xfébén—:%ﬁ#%ﬁi 31 (LSI) B RO IebiD 7 7 3 AD FEARE 1 F
i@7°mﬁx?§fTT%fﬂ¢nE¢5 FTo, SROIIERENET A ZADIATEICOW TR D, ZHOHRENE
F A ADE RS KT B LB R % FLARI 357 2.

Aims
The aims of this class are to present the principles of semiconductor devices, to provide techniques for
designing memory structure and to introduce basic processes for device fabrication.

Rk H AR

SRIRT SAADER, B EEELA B TXD,
TS AMERLT o 2D L T A B CE D,
- T PESE DO BB )2 BE - R TE D,

Objectives

At the end of the class student should

«understand the device structure and mechanism of electronic devices

*be able to design and minimize memory device structure

*know how to design a simple memory structure

+have a basic understanding of how COMS technology works and what factors limit its speed of operation

(BEX—7—F]
AEY, LSI, Yk, #E, = F 7 CVD, A4 AN VYT T7 10— (S iR
Memory, LSI, semiconductor, silicon, thin film, etching, CVD, ion implantation, lithography, reliability,
cleanness

(REABTRUREARE]

1 #%MKLSI@%ZIK%T
BT NAAOENWELFLHE BIWERFEO Fiiflb ., WFFERH 7 Lo RIE S (MOS Tr. C-VEHE, DRAM,

SRAM EPROM, FRAM 1w 274 —R) .
3. %@7&%%&%@%@%@&5&% (BRfb-PEB AA N R (AR 784, CVD, LU AR
Tut A, Ty F LT SR, v A7V —tay JU— R )
4. Oftﬁ{t'rf\/rx@%K%Wﬁ}:mﬁH(E%aﬁ%'r/vﬁ\ HETIN L IRE ~Ara) )= 7 y)
5. 7 A ABFIC I 57 m e A (R MEMHTOFE L)
6. FATam ST FE S EEHAN

The six subjects will be taught as follows:

1. Introduction of semiconductor LSI

2. Mec};anism of electronic devices (MOS Tr, C-V characteristics, DRAM, SRAM, EEPROM,FRAM, logic
devices

3. Process technologies (oxidation, diffusion, ion—implantation, film formation (sputtering, evaporation,
CVD, resist process, etching, reliability, migration, cleanness )

4. Devices for next generation (quantum devices, single electron Tr, micro-nanomachine)

5. Designing of device structure and optimizing processes.

(€:EICT=D)
. AEVHE 7 & (Device structure of memory)
. CMOSour(CMOS designing)
. Tralli 51 (C — VEFE) (Tr property analysis)
. VB~ o 24835 (Fabrication processes)
. B84t ¥58(Oxidation, diffusion)
L AR R T PR 75 (sputtering, evaporation)
. LY AN aE A(resist process)
. TF 7 (etching process)
. ASHE MR A (reliability)

10. 77— % A(cleanness)
11. JeuT /3 A A(quantum devices)

(#F71E]
2L (FV b, OHPAE 4 5)

Hand made print will be offered to students.

@OO\]@O‘I»-PCO[\D}—*

_27_




(8E&E&]
L
[ RAE D EFAEE 5 ik & EHfIEE ]

WARHEREZ60%, LAR—FM40%E L TrAET 2,
Grade will be based on the following.
60% examination, 40% report
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Advanced Electric Wave Engineering

(B8]
8 — (SEKI Hajime)

(BEEFITERE]
R SH6032
(REBMERTERBIR]
%giﬁ@ﬁﬂﬂ"ﬁ&%%-%ﬁb [E 77 & D RIAZAR T2 DR &2 IR fET 8 DV S AR FHEIC DN T
F5
(BEABRUVEBES K]
FFIEDOEZI7 - EREDOFIEFHHE _ EOR B AREITHOWT, fllEZ LB L THEA TP,
(iR%1/E]

. BB F 1 (FEM : Finite Element Method)

. R BEFEYE (BEM : Boundary Element Method)

. AT NVREIEE (SDM : Supectrum Domain Method)

. & — A (MMM : Mode Matching Method)

. ARy R fE % (FD-TD: Finite Difference—Time Domain Method)
. %fﬂ%iﬂ@@ﬁ@gﬁ (GTD: Geometrical Theory of Diffraction)

A

(HHE]
7L GEZT VMt T5)
(85E]

AR RO SERERITIE | (L T
IR AR D S 1 R

N OO WD —

RHA
F=

e, T RIBES
& T 2

L AT

=
iy

il
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Advanced Topics on Nonlinear Optics

[B8E]
¥TA At (UCHIKI Hisao)

[(BEEF-I3EKE]
ER1 SO0 EHE =, NH#R9527, E-mail: uchiki@nagaokaut.ac.jp

(BXBMRTERBE]
a7 = ANOL—F—% T, EEEOMEIO N RHEOFEEATHIZ b OIEARR 2L —F —Hiffi &
SIHRNE RN TR RS,

Picosecond and femtosecond laser spectroscopic methods are described for the study of optical properties
of materials.

[k HE]
RGOV ADFEED A B4 528

B SV ADREEZBRES 5L

AL IV ADIE IR Z B 52 L

BRI V2% OB FR S ek BT 52 &

To understand principle of generation of ultrashort light pulses

To understand methods of measurement of pulse width of ultrashort light pulses
To understand methods of amplification of ultrashort light pulses

To understand spectroscopic methods with the use of ultrashort light pulses

(i%E+X—7—F]
B a7 = ANOL —H — | LIy

picosecond and femtosecond laser, laser spectroscopy

(BERERBEHE]
BENEE ) 7 = LML — P — & ORI ORI M5 7 L2 ATHICH T, £OREES
FOLARROME ., L4 OE b7 = AMOL —F— S5 WA F 8 5 5,

Generation and pulse-width measurement of ultrashort light pulses and several spectroscopic methods for
the study of fast optical processes in materials are described.

[#23E 73 VR — DTV AT L, E USRS W TR 35,

The lecture is given based on printed synopsis.

[B%15H]
L\l L——DHpgk
oM E—FREMOKE ‘ ‘
3l @D L ARORER (SHG B B, 256 T30tk AN —7 A7)
I NPAVI RS e IR S
5[a] 2OV AFERE
6[m] PRI DK
TIa] Iy eTA
8lal WUy ik
9le] JEPERET-
10[8] Bio etk
L1E] T~ 8ELy e
12 Zt—L > MEER S
13[r] 7#hrroma—
48] ab—L v~ aNeE
15[a] EEER UV AOFAELHE, BRSSO

. Laser fundamental

. Examples of mode—locked lasers

. Measurement of ultrashort light pulses (SHG autocorrelation, two—photon fluorescence, streak camera)
. Effect of propagation on pulse shape

. Pulse compression

. Expansion of wavelength region of light wave
. Photoluminescence spectroscopy

. Absorption spectroscopy

. Transient grating

10. Reflection spectroscopy

11. Raman scattering spectroscopy

OO0 Ul W~
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12. Coherent transient phenomena

13. Photon echo

14. Coherent Raman spectroscopy

15. Generation and measurement of ultrashort electric pulses and observation of fast electronic processes

(HHE]
BL, FV MR D,

No textbook is specified and printed synopsis is distributed.

(8E&E&]
1.”Ultrashort Light Pulses”. S.L. Shapiroifi, Topics in Applied Physics, Vol. 18, (Springer-Verlag)
LR KB
3. IERIE SR L AR FE SRR R R Z—
4.”Optical Electronics in Modern Communications”, A. YarivZ ., Oxford Univ. Press.
[RAE D FFM 5L & FMIIE B ]
HFBLOEIRDOL R —MILOFHE T 5,

Scored on reports

[BRAR—LR—C7 FLX]
http://femto.nagaokaut.ac.jp/
IR e AR — R —
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Advanced Theory of Quantum Electronics

(B8]
Ak FJAE (KAMBAYASHI Toshio)

(BEEFITERKK]
% AU S IR6PE6052E , NfR9531
Office: Room 605, 6th floor, 1st building of Electrical Engineering Department, Extension 9531
E-mail:toshikam@vos.nagaokaut.ac.jp

(REBMERUVERBE]
REHD
%{BZI%J:E%%%I%%WH LTI DT 73 AW, ZOENEFEE, EhERHEZ & % BfE
L. B OB BAEBALEHIC T L P T — gy LR EDOH 55 5,

The principles and characteristics of latest devices in the fields of optical wave
engineering and quantum electronics will be presented. Students acquire the manner of
presentation and discussion.

EERK H AR

X —T =R 2D 72 bb — DR O R O LAY BT 22 THY EFHHRTWDT /S 2D
R, Rl 2 B | %@Jﬁm%fuﬂﬁﬁ R T, AR LB ORI TE B2
Lo SHOIZHEBICH LIEYNIISE TEDTL,

To read a latest paper including one key word at least.
To explain the principle and property of devices used in the paper using proper terms.
To collect the reference papers and reply all questions in a proper way.

(BEX—7—F]
integrated optics, semiconductor laser, LED, optical fiber, optical amplifier, optical modulator, optical
detector, optical circuit, optical resonator, fiber grating, fiber sensor

(BEABRVEBESX]
RENR

B ONT A ADBNEFIL, BRI S DL, 7L T —ar o b

Explain and interpret the principles, characteristics and so on of latest optical devices.
Brush up individual presentation.

e

‘%ﬂ B4 ORFFERE B & B B0 7578 3% — 0 — [ b Al b E B O AT
7”( %@V\]ﬁé}’i’ HoyOMZEE B E OB EA SO T L BT —ar1 5,

£OTLE T = TR S TR 6. B IEH S DL b1

Each student presents his interpretation of a latest paper selected by him.

The paper must include one key word at least and the field near to his research project.
All students must attend the discussion about his presentation.

The lecturer will explain the back ground of the paper and assign home work if necessary.

[IR%1EH]

ARl O4H 2 |2 K51 A DRI
Y Kot%ﬁ LB F—ar
BB INOE SN

HE Ziéﬂ%ﬁﬁ&fﬁ”ﬁ@%%

|

St R
-

1.
2.
3.
4.

1. Explanation of the home work by the last presenter.

2. Presentation by the student.

3. Discussion by all students.

4. Supplementary explanation and Assign of home work by the lecturer.

[ R #E D F M5 % & BHMEiIEE ]
I 40%, T LB T —ar30%, BERIGE 30% CHUE A R T2,
Grade will be based on the following: 40% Preparation for the paper, 30% Presentation and 30% Discussion.

[(BEEHE]
ZEEIINN THEBETE T TFOEBMSEZAL COAEONZEEL,
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It is desirable that the students have fundamental knowledge of optical wave engineering and
quantum electronics.

_33_
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Functional Semiconductor Materials

(B8]
H EF& (UCHITOMI Naotaka)

(BEEF-ILERE]

EA 153052 9505 E-mail:uchitomi@nagaokaut.ac.jp

€& 3):0030% Jo4=E)

ﬁ‘%ﬁé"]

EE - F T 7 S A A DR KL — I FHOE(E DB OF —T A ATHY STED S
BERUIBIE, I (E RO 2R/ A Lt T H A D AR ﬂ:mﬁm%nm\éo AR TIT, ZhbD

7/\42%%523“5{5/\%4%14: ZOWTHEHL , DT SARZL T, 73 A G, £ OET vt

A, TISAADBBUCD N TR D, KIS, A Tl AR ELBRT D500 0ME 0~ A%

L7755 MPEHEI, 7/\42&m0)®m COVTHIIT %, AlRITLD, S 0 2O B OB

ROVLS B OHAFBA AT ST LY, B LA LU COREEED,

TERY B A

BB T A AR E O AT R _Ob\“C@)’EDﬁ’S: O CREREATEN R A TR 2 S iR e 52 B,
C BARI725 S ZBIFEIZ U N CIE S AR & T A A DB e R B d)lﬂfff%ﬁ”ﬁ"é

T A ZBGE AR Y 0)ot%ﬁﬁ*{&fﬁ:}‘o‘ivﬁﬂi%hdé%73% HHNTRE R AR T D,
CHTLWT A AHANEN AAEIR L RER AT NEE E 22 D02 BRAR 3 DR 2R 15289,

High—speed / high—frequency electronic devices and semiconductor photonic devices are the key devices
in information / communication fields. This lecture outlines the progress in compound semiconductor
device technologies and their application fields. The focus of this course is especially the device
technology regarding to GaAs and related compounds. In this lecture, the up—to—date technologies of
high—speed devices and materials are also presented.

[BEx—7—F]
LB HEEART AR BB as ., =B IEER, YEE(E ., 7wk, FET, HEMT, HBT
compound semiconductor materials and devices, ereless communication, high—power amplifire, optical
communication, process technology, FET, HBT, HEMT

(REABTRUREARE]
OHPEHWCH# TS,

[IR%1EEH]
1. 4[:/5\%5!55%{7'#7/\/{7\0) /XTJAFL;)EH (2[H])
t@1n%ﬁ?ﬁ%ﬁ1n \ET j—}:)T/\/I)X@’fL%‘/) ¥
2. E Rl IEREYME  (208]) N
LB B8R D — 72 OV TR 375
3. M-V L &8ssl (2[a])
GaAs, InP7a CT-ViR LA W B8RO MBI DWW TR 95,
4 AL B VB R 75 /S AR
-1 ERBRIT 2K (3A]) )
BRI T 22O, BEREE, ST v A MR
4-2 ~TaEAT /A A (3[E])
EETBENENT A /\TH@A/\/H‘~7F\7//7\§7 _Ob\T%bf’EﬁfE%iLﬁ{f%pﬁﬁﬂfé *
7= HANBAF OFNZIRV I 720305 MEHCT A AEEOFREIZ OV TGR R,
5. WJ@@&T’F@JW (2[A)) i N i .
FATHTLSFSE - BIRE S QOB EIRZ DT SARIZOW T 5, £z, 73 UG A DS ORI
WZDOWTIR R A% OB IOV TEREL TH5HI,
6. LAR—RJEFE
FBUEIZ OV LR—MN L BT —a #2179,

1.Application of compound semiconductor devices to optical and wireless communication systems.
2.0utline of compound semiconductors.

3.Optical and transport properties of GaAs and related compounds.

4 .Device physics and modeling of GaAs MESFET , HEMT, and HBT.

5.Recent progress in high—speed devices including GaN devices.

(€ ¢=E )
RRIZFEE LW
[BEE] \
72z iR, BB -8R T SA AN | AEBSEE, BT 5 meE
(R AEDEEME Ak & ETEIE B )
2 5N IOV LR =ML, ZOVR—MZ oW a— b LB T—a 171, i
HEIILR—FENT0% ., FLEBrT—arN30%ET 5,
—_ 34 —_




Students will be graded on written report and oral presentation, as well as class participation.

[(BEEHE]
ZEEIL [FAAAATRLILIL ZBEL TOAZENEELLY,
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Intensive Course of Electron State in Mesoscopic Materials

[B8E]

7 # # (ISHIGURO Takashi)
[(BEEF-I3EKE]

FERL 5303 8E = (NH19503, e—mail : ishiguro@vos)
(REBMERUVERBE]

WL SV LADAE Y IRIR D D0 | 2 LU0 mUZOW TR (BB F-im) B2 222 ARV L
T 5, ELUTHRIEDBBRL -, 7/ F 2—7 R, BT, E%#F J\I%%mf@xy‘z:t"yﬁi
BHIDWTOE R F 25, BIC, M AT O ah L TR 5,

What is the essential difference between the thin films and the bulk materials!? The aim of this topic is to
understand this question from the view point of solid state physics. We will learn the process of the
mesoscopic structured materials, such as the ultra fine particles, nano—tube, ultra fine thin films, quantum
well, and man—made super lattice. The method and theory of the structure analysis of thin films are also
studied.

/km: AV ZAE I AR Z U THEF & RITTRKAF L IR b IR B DLk & PR,

TS RRE LB E ORI B T O M IR DB 15,
Description and understanding of the electron states of crystals strongly dependent on the dimension, the
mesoscopic size and the electron and lattice system.
Students will acquire the practical knowledge of crystallography including space groups and representative
crystal structures.

”ﬁ%#——q‘— K]
IR, A ATy ZRPE RS IEMEAT N2 CIESEHE B IZRLa o0 H B
Thin films, Mesoscopic structured material, Structure analysis of thin films, and the keywords mentioned
in the item of contents of the lecture.

[(BEABRRUBERZE]
ib&) STEBE DR R TTERES) IZLDMMED =R L BB BN EEIZ /2D A X _ob\f%xé
T SRR 10D 2 R RN RIS L o OB TR B IS R SRS AZ LR 2 5, =10, &

%%@Kﬁﬁ'mlﬁﬂﬁﬁ“éiﬂﬂﬂ}q%L WZDWTIRAD, DL EIZE> T E O JE WIEIE DR %%&EZZ}
BT BT S FIC BT DB R A £ 5 BOELEE R O FLil SRS AT (2 DWW TR D,

Appearance of quantum effect in the different form, different dimension and different size of material will
be discussed. A rigorous introduction based on elementary quantum—mechanics leads to an understanding
of the electron band structure in the crystal which is defined to be the matter with the periodic
arrangement of ions. The origin of the super lattice structure with a long period will be explained by the
instability due to the free electron gas system. Students will understand the essential meaning of the
period in the material. At the latter half of the lecture, the description of the scattering theory based on
the quantum mechanical perturbation theory and the structure analysis of thin films will be presented.

VEIRCU T U MfidAi L, i, OHP% J:D;ﬁ%k%fffo‘?9o

fElA] | GEFME T RIS H ﬁ)uﬁq&fﬁﬁﬁ#bt_k BN ST Z A FLalR L Th bW, R L, SR A
WZBAL TR IEIDFER I TRIREZRIRY 7 4 — R /3w 7 247729,

The lectures will be presented by OHP slides, writing on the blackboard and hands—out if needed. At the

end of every lecture, comments and questions described are collected. The responses will be given at the

beginning of the next lecture.

[IR%1EH]
1. Dﬁik%ﬁé%fi(lﬁﬁ\ 2R IL, 37)@)10) HHEET)
2. AV AIAB IR E G (B H P =R, &)
3. JEHIZAFR (Blochd EH, Kronig-PennyE7 /L, #&1-Lifis 1. HHE WETET IV, T
(ZHRS SN2 E 7 ET V)
4. EAROMEH (aadzﬁf\ﬁféeﬁé?ﬁw)/km:ﬁkf M| Pierls#inf &t JE Hit% )
5. MG anDRIFRIEEFHL RIFRME, RRE, 2 )
6. HELE A (EEham, U1 HGELIN 1)
7. MREAEE AT (XHREIHT, Fi S T B EE)

1. Dimension and density of states (Free electron in the space of 1-dimension, 2—dimension, and 3—
dimension)

2. Mesoscopic quantum three—dimensional structures (Quantum well, Quantum wire, Quantum box)
3. Modulation in the spatial period (Bloch’ s theorem, Kronig-Penny’ s model, Lattice and reciprocal
lattice, Nealy free electron approximation, Tight binding approximation)

4. Period caused by electron system (Electron response function Dimensional dependence of electron
response function, Pierls’s phase transformation and super lattice structure)

5. Symmetry of the crystal and representation (Symmetry, Point group, Space group)

6. Scattering theory (Perturbation theory, Atomic scattering factor)

7. Structure analysis of thin films (X-ray diffraction, Transmission electron microscopy)
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[#F8E]

MBS C TV MR T D,

Hand-out will be distributed to students.
(R AEDFEM AL & FMEIEE ]

TR (40%) | 8 7 —R (20%) . ARREVR —F (40%)

Homework (40%), Learning notebook (20%), Report for offered exercises (40%).
(BEZEIA])

HERPOIANERITEGE 5,

Positive comments and questions are welcomed.
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Optical Materials Engineering

[B8E]
/NP 5] (ONO Hiroshi)

[(BEEF-I3EKE]
ER 1 SHE0THE = (PNH#£9528, e—mail:onoh@vos.nagaokaut.ac.jp)

CEIE 20 DL ‘
SEFREL, P T NAR R FBG E SEICBE T 55 B OV CO AT OUEERE ), LB T
LAV N R ESED,

(Improve)ment of the ability in the presentation for the optical material, optical device, optical phenomena
and etc.

[BExX—7—F]
W, T A AL KW,

(optics, device, optical material physics)

(BEABRVEBESX]

% H TDE®T~’?75 L OO ERDY, EOHMAREZRHEL, LB T —ar w2, FrEUT
—a NIBIE 2R COBRINEEITIEEBIC, BEDRHT D,

(Studer)lt selects one of the preferable subject shown in the followings and perform the presentation in
public

(1) AurZ L2055 RE (Classification and characteristics of the hologram)

)7 HRNIT7F 0T 47 BRI L AR S T LA (Hologram generation by photorefractive effect)

(3) S B 7 AR LR Y D 154% (Polarized optical wave in the anisotropic materials)

(4) @Fi‘é% TR (R v AZh R BRI —%h5) (Electro—optic effect, Pockels and Kerr effects)
(5) B TR b & (Optics in the polymer liquid crystals)

(6) %b’%@ﬂﬁ'ﬂ%ﬁ%k%ﬁfﬁ SR (Poled polymer and light intensity modulation device)

(7) W& s S A LB A (Alignment treatment for liquid crystal)

(8) YT 4 Ay OFEFAL FL &k - FFEJRH (Classification of the optical memory desks and a principle of the
recording and reading)

(9) ?{ﬁags%ﬁ:}?rfﬁﬁ/\ﬁi (PDLC) &F R 4fr (Information display by use of the polymer dispersed liquid
crystals

(10) VE;*‘/X‘@&’M%&&%T%#E{ZF (Characterization of the anisotropic materials by means of the Jones
analysis

(11) f& % R EE L FOEMEFREE (Principle of the polarizing optical devices)

(12) fi % q:/fnJF@)ﬁfik%@%nﬂE' ~D )i A (Optical measurements by means of the optical
interferometers)

(13) [EHT#8 T2 =45 Y57 & 43 iR BE Spectroscopic analysis by use of the gratings)

(14) Y FE MO FHRE I (Measurements for the photocurrents)

(15) MR U 1R & LA AR & D F A= (Optical phase conjugation by degenerate four wave mixing)
(16) %ﬁ{ﬁT/\ﬁxkiﬁﬂﬁ ﬁa’ﬁf\@ﬁﬁﬁﬁ (Optical deflection by means of surface wave device)

(17) I LA SR B IE RO JFHE (Preventation of the surface reflection by optical thin films)

(18) R AR E DM & H 9t (Experimental methods for determination of the electrooptic coefficients)
(19) B ARBAE A5 7 — (Image collilation by holography)

(20) Ao ViR 7 12 LD AR 2 fiBAT (Stress analysis by holographic and speckle interferometry)
(21) W7 4 A7 L4 H4f7 (Flat panel display)

(22) =V 7Y AN —DJFEE LG (Principle of the elipsometry)

(23) Bragglﬁlﬁ&Raman Nath[E[#T (Bragg and Raman-Nath diffraction)

(24) & BT BT DS EJEPT (Reflection and refraction at the metal surface)

(25) /\@ﬁ%ﬁf@7 F A (Plasmon reflection at the metal surface)

(26) VAL —H —DFE 2 OFRIFER (Principle of the short pulse laser)

(27) DLTSIEIZ LB L EBARDIFENARH HENL D [EE (Characterization of the deep level in the
semiconductor by DLTS)

(28) BHEELZ+ (Organic electroluminescence device)

(29))%55?;1420)%% P &2 (KL —3— (Optical material physics in the semiconductor and semiconductor
laser

(30) prAH T & # D) (Optical interferometer by use of the phase conjugated light)

(31) HHEM %ﬁﬂﬁ@i‘ﬁﬁ%ﬂﬁﬂ (Orientation of the organic molecules by polarized light)

(32) s ERFE AL O A (Optics in the ferroelectric crystals)

(33) fli & @,_\%Mﬂéﬁmy Z Ltk (Photosensitive materials used in holography)

(34) 7~ 5D HEfELZF DA (Principle of the Raman spectroscopy)

[B%15H]
(D) BHELICEDT LT —2 a0 (3055 F-E) (presentation, about 30 min)
(2) BINE LB ENE (questions and answers)
(3) #'E o LA (lecture by the teacher)

(&#HE]
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oL
(58]
7L
[ RAE D EFAEE 5 ik & EHfIEE ]
(1) FAENE (40 5 FEFE) (contents of the investigation)

2) 7V BT —ar (208 F) (presentation)
(3) B85 (40 5 FREE) (questions and answers)
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Instrumental Analysis for Electronic Materials

€EEE-4=))
Ak F2BL(KIMURA Munehiro)

(BEEF = ILERE]

Room 607, 1st building of Electrical Engineering Department, phone#f 9540,
E-mail: kimura@alcllan.nagaokaut.ac.jp

(BEEXENRUVERBR]

The lectures will cover the principles and applications of analytical instrumentation for electronic
materials. The objectives are to give you (1) an in—depth understanding of the most frequently used
analytical methods (e. g. scanning probe microscopy, ellipsometry, spectroscopy), (2) an overview to help
you choose an appropriate analytical technique for a specific problem.

(BEX—7—F]
instrumental analysis, scanning probe microscopy, ellipsometry, spectroscopy, resonance, second
harmonic generation

(BEABRUVEBESX]

First, an overview of the instrumental analysis for electronic materials will be lectured. Then, each student
will prepare a literature research paper (ca. 10 pages) based on a current topic in instrumental analysis in
an area of their choosing. Finally, presentation using PC projector, 10-15 minutes in length, will be given
by the student. In either case, a rough draft is to be submitted. The language in class is English.

(RXHE]

Classification of analytical methods and the types of instrumental methods
Electrical measurement (CV, time—flight method, etc.)

Scanning probe microscopy (STM, AFM, etc.)

Caloriometry

Ellipsometry

X-ray diffraction

Second Harmonic Generation

Spectroscopy (FT-IR, ESCA, etc.)

Resonance (ESR, NMR, etc.)

(#&FE]
Text will be handed in the lecture.
[55E]
Instrumental methods of chemical analysis / Galen W. Ewing. — 5th ed. — McGraw—Hill, 1985.
[RAE D EFAE 5 ik & EHfIE E ]
Attendance in lecture and class participation is required. Because class discussions are a major part of the
class, attendance is required and record will be taken.
40% Literature research
40% Oral presentation (incl. rough draft)
20% Attendance in lecture, participation in discussion

[BBAR—LR—UF7 FLX]

http://www.alcllan.nagaokaut.ac.jp/” kimura/lecture/iaem/index.html
Instrumental Analysis for Electronic Materials
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Theory of Logic Gircuits

(B8]
AR BE— (HANAKI Shin—ichi)

(BEEF-ILERE]

A1 5085

(REBMERUVERBE]
ELR 7R BUAR L BRGR 1 T 7 0 — T IS S e BB B~ OB 2 SLE I, B B 2 (AR 1 L S B i T 7> D 2
fiE s, NAFFEIBE O E, AR TFEEZBEIED. DI SE/ 4 —h~h 2l ODEP’CIIIET”IEIE%?D#
ﬁ/XTAOD%ZKEﬁf&%T/DT“&)é?;_)/?JFA%WZ@Q%O FAREAEL, nJrﬁs/zTM_ob\'CO) BEHY
TR EfRATRD SHD.

Based on both intuitive and theoretical approaches to logic functions, theory of sequential circuits is
discussed including their decomposition and synthesis techniques. Furthermore, sequential circuits and
Turing—machine, a basic model for computing system, are discussed in the context of formal language and
automata theory. Thus, the lecture helps for students to gain a better comprehension of computing
systems.

Hﬁ%# 7—F]
am ELPE AL, A A-ERmER RIS, NEFFRIE, S5, A —h~br, Fa—Dr 7K

logical function, combinatorial circuit, sequential circuit, formal language, automaton, Turing—machine

(REABTRUREARE]
B 72 FRAR A8 L CimERRE A ~ D FR AR, BRI T RERR B BIBA B B GRA0 7 7 —F Oz L
7-%%, ;E'T/l/ﬂﬁbtl”,@f_@f't& IZOUNT, ZDFB, ARRED T ME & ~7 V0D Bl 244 38 L CIEFE RIS 0> B
FEESFS, WRITH /\IIEI“EW@B HIONEFFEI IR AR5 T 1A 5. é% AR S R
PALRI d)\b\f%v BHO G HLA — b ORERE, TNHOHF TONFEIFCTF 2—V 2 7 Hik
DOALEDT ZEfET 5.

The lecture starts with an intuitive approach to logic functions in order to give students a better
comprehension, and then introduces a theoretical approach to them, employing the theory about universal
logic functions as an example. Then, expressions of modeled sequential circuits are given, which are used
to realize a simplified sequential circuit based on state—equivalence or compatible set. The theory on
formal language is introduced, which explains relations between formal languages and corresponding
automata. Sequential circuits and Turing—machine are discussed in automaton—classes.

[B%1EH]
1. FmBERR SR D ‘M\E’Jfocf_ﬂiﬁﬁpk mEL R DR E
2. FmBERAEL D 4y fiF - Ejz&,ﬂ/\bﬁélﬁlfwﬁ*ﬁfh
3. ﬁEaﬁﬂF&%é&%/\ODfi o
4, R EIEE D FEEL LR EE @é‘;{ﬂﬁri W SEPE I O BAL
5. B [E]#E D 43 fif L5 NA B BB D A Rk
6. JEF A1 XS FE O B
7. AREIE SCEL T 2 — ) U TR

1.Intuitive description of logic functions and their characteristics,

2.Decompositon and synthesis of logic functions and simplification of combinatorial circuits,
3.Theory of universal logic function,

4.Realization of logic circuits and their simplification based on state—equivalence or compatible set.
5.Decompositon of sequential circuits and synthesis from partial units,

6.Relation between sequential circuits and formal language, and

7.Phrase structure grammar and Turing—machine.

(BHE]

WRREILE [ Ay TF 7 B R G a4
D A rN P o Ll iéﬂ%ﬁﬂﬂ‘ﬁ’&é

(558]
B AR KIENE A — v - SEE ] ARALH R
(BB D FHT 75 3% & ARl IR B )

hHEER, WIREER, B &2 E L CRHiid 2.

Evaluation of learning results will be made in consideration of the achievements in midterm and semester
final exam together with exercises.
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Advanced Pattern Recognhition

(B8]
¥yE H— (MATSUDA Jin-ichi)
[(BEEF -1 EKE]
ER 16045
(REBMERUVERBE]
R IR T DR A R AL . O FRAY LA 2 D,
[(BEABRUBERZE]
@%@g%ﬂza:%@%iﬁ%@ﬁf%@%u EBIC, RRABFRUFLD A =R L, =2—F )V Ry bOBH/R L%
=] °
[B%15H]
1. EHEERFEOECFE I S
. R AO R LR oD B
. BLE TS SRALER D AH =X I
. ==y hOHFE

[N ]

(BE=ER]
PP — R LD BER L UG TR OB EELL,
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Advanced Theory of Electronic Gircuits

(B8]
AR f0 35 (KAMBAYASHI Noriyoshi)

(BEEFILERE]

BRI EHG05%  NFR9521
E-mail : nkamb@vos.nagaokaut.ac.jp

(REBMERUVERBE]
BEEW
I (A B O RE TR ] S < 7‘2.’)7*7“&7{n FAERD L EIIRELS, BT Far 7 VX L EE AR
RO —DOTH%. _TIEIERI%% G CIE T ANV DR R 2 SE R AL 2L — 25 VW T
@%ggﬁﬁ%ﬁb\ J:D%ﬁﬁé!’]ét@?t%x#?@%f%&_&%ﬁ E’J&?“Z)

. LU B K O 1k B B O PEE SR L2 B AR 35,

. [BIEE L EMERR M O BR A TR A,

. FRET RO B A ER RSB,

. a&uaﬂi‘ﬁa%%zﬁ (NRH—T—Z, Fx=t =7, TUTT 47 UL)

- B EIC B O THEZR O R, HF TRV TES

ﬁE%ﬂJ7wl/5’§)’%§+£ﬁ¥Eﬁa%f_ﬂiﬁ¢Té

. PspicelZ& Ml ol —ta 221595 X

BORIE R Z AT TS T A XV T 4 N DR T 5

OO\]@O‘I»&OJ[\'H—‘

General aim: Electric filters are very important element in the field of high—frequency application and
power supply. The aim is to understand the theory and design of electric filters. ;to understand the
caracteristics of one—port and two—port networks.;to review two—port network parameters including
scattering parameters.;to examine the principles of applications of filter synthesis based on
realisability,approximation theory ,and passive network synthesis.;to include single and double terminated
filters and an introduction to active and digital filters.

(BEF—7—F]
197 RFEIES, 20 7% RIS, LCTA/VF, T as (G5B, N2 —0 =25k, F=b =7 Kk, 151
Rk, BRUE, BB 7 4V 4, Pspice, T AT XV T A VH
one—port network, two—port network, LC filter, analog signal processing, Butterworth, Tchebychev,
elliptic, sensitivity, active filter, Pspice, Digital filter

Hﬁ%lﬁlé&lﬁ?ﬁ%ﬁ}f]

TN - il 1. i
if_, ﬁﬂ74/1/5ux.:ﬂ§i§ B LR (LA —R) 23,

(#%188])

L. —vf-ef[El s (IESEEAEL, — b -6 B E O ZEH)

2. -t EIES (V7 7 A A2k -5kt Bl B 0> SEH)
- AR O BWEREE (B ), BGELATAN) B
PR (RNZ =T =R Feb T AEH | BT L2 OIS ERER)
) %i’@ﬂ&fﬂﬁ@i@7wb&0)%ﬁkkﬂ{EZ%I’T&%(LPF HPF, BPF , BRF and APF)
L TANAERIC R AR E A (R 0Bk, R
Egh 7 (4
. Pspicev Ral—yal
TATEINT ANH

OO0 Ul W

Topic areas:

1. One—port network( positive real function,circuit realization)

2. Two—port network( circuit realization, scattering parameters)

3. Approximation theory (Butterworth, Tchebychev, elliptic, delay flat)
4. Realization of cannonical low—pass filters and frequency transform
5. Effect on element loss and sensitivity

6. Active filter

7. Pspice simulation

8. Digital filter

(#&FE]

7V b
(BEE]

IR, AR 7 0 L2 DO BEGR & R% G FKEE HIRR
[ FfE D BT 5 ik & SRR E ]

AR (80.41) ELR—1 (2045) DA
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Assessment: exam(80%);laboratory exercises(20%)

(BE=E]
SRR RIS, TR, R OMCF AT TOBT L.

Prerequisites: Electric circuit, Electronic circuit and Mathematics
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Adaptive System Engineering

(B8]
B 1EJE (SHIMADA Shoiji)

(BEEFITERKK]
JEEE AR S HRBES022 , #9518
Room:502, first Building of Electrical Engineering Department, Extension 9518
Email:shimada@vos.nagaokaut.ac.jp

(REBHMERUERBE]
BRERD: FHEGb, TERER, WS DT X AG BV B IR D> 72\ il i 5 L BR I
DN, T AT LORERR T, BICHERE G E RS 5 COMISERG, #I57 /LT Y X LEZDRERR
EIZOWTES T2, AR B IXEE B HET 5,

To present the field of Adaptive Signal Processing, which is the key to digital signal processing
technologies such as Speech Coder Technology, Acoustical Equipment Technology, and Image Processing
Technology, the students will learn the configurations and kinds of adaptive systems, the adaptive linear
combiner, the theory of adaptation with stationary signals, the adaptive algorithms/structure , and so on.
This lecture will deepen the student’s understanding of adaptive signal processing, and contribute to the
achievement of the 9th education goal.

=A% B A2 (Achievement targets):
1. WIS AT AOREIZ DWW TEE 5,
A clear understanding of the configurations possible for adaptive systems.
2. BIEAE A RO A L i/ N AL PR 5,
A clear understanding of the operation of the adaptive linear combiner and
the minimum mean—square errors.
3. ﬁ&%@iﬂﬂﬁOD%@k%?fﬁi AECHEEIEZBRAEL | 457 VTV X AOFHS AL
/G‘ o
A clear understanding of the properties of the quadratic performance surface,
how to search the performance surface, and how to perform gradient
estimation. The features of several algorithms used in adaptive processing
methods will be explained.
4. IMST VYR AOE LS8 MR FHR T 5
Comprehension of the derivation and calculation of the learning curve of the
LMS Algorithm.
5. 78 a3 G E LB L OB AR 5,
A clear understanding of the role of the z—transform in adaptive signal processing.
(BEX—7—F]
(Keywords): Adaptive system, Prediction, Identification, Equalization, Interference canceling, Adaptive
linear combiner, Transversal filter, Mean—Square Error, Eigenvectors and Eigenvalue, Performance

Surface, Gradient Search Algorithm, Newton’s Method, Steepest Descent Method, Learning Curves,
Gradient Estimation, LMS Algorithm, Z—transform

(BREABTRUTIRERE]
LR HIT o I T S QB3 OB 72 L SIS B B D %
o HARHNZIEL, TOFAERER TR Y DI B A i hOFAEDPNHD IR ATV ZR TRl T
HORUZHOWTEN ATV, B ED D, A Tl 52OV B EL AT 228130, FER Y
HLLEZR S TRFEEL  FAEE RIS DN E BB A2 75 55,

The students will study the fundaments of adaptive signal processing by reading and understanding
famous English reference sources that will span the field from basic knowledge to application technologies.
Concretely speaking, the students will be required to read the English source and then make an intelligible
presentation on the source’s contents to the other students from the platform. Next, the student will
derive the equations in the textbook which will deepen the student’s comprehension. In this lecture, the
students will solve exercises and debate the correctness of the solutions with each; emphasis will be
placed on learning adaptive signal processing so as to put it into practical use.

€ 3-1=D)
(Lecture apportionment):
1. W AT A L A (208])
General introduction and application of Adaptive systems (2 classes)
- B OERERS S (2[E])
The Adaptive Linear Combiner (2 classes)
- 2 R (218])
The properties of the Quadratic performance surface (2 classes)
. PEREdh RO ZRSE (3A])
Searching the Performance Surface (3 classes)
. AIEHEE L DN (2]8])
Gradient and its Effects on Adaptation (3 classes)

o bk wN
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6. LMS7 /LAY R L (2[A])

The LMS Algorithm (2 classes)
7. WIGE H A COZE R (2]A])

The z-transform in Adaptive Signal Processing (2 classes)
8. AR (1[8])

The final examination (1 class)
(#FE]

(The textbook):
” Adaptive Signal Processing”B.Widrow, S.D.Stearns, Prentice—Hall, ISBN 0-13-004029

(85&]
(Reference books):
”Adaptive Filters” C.F.N. Cowan, P.M.Grant, Prentice—Hall, ISBN 0-13-004037-1,
”Adaptive Filter Theory”, S.Haykin. Prentice—Hall, ISBN 0-13-005513-1,
M5 ST L AT AEE ], PiEmAf, 2m )t ISBN 4-339-03081-3,
(BRI S A LB | B T 4 2 UG 5 AU el — | HL35, ISBN 4-621-03468-5,
/N —RIEOMEREZ OIS ] B Efe - /NECRE, IRPEESE | ISBN 4-88595-048-1, [ iiiE 5/ |
HHE ., B A, ISBN 4-7856-2011-0
[ AfE D EFAM 5 ik & SRR E ]
TOEN Y THFTZEEN DN TIEREAT o7 [AIEE T B RO L 7R — M2 H B 7 RL(20%) & 72 L
FHAERER A S (80%) & O T BickEREA &2,
The overall assessment is determined by assigning 20% of the points to the in—class evaluations while the
remaining 80% is assigned to the final examination.

The points of in—class evaluation are proportional to the numbers of submitting the reports and making
the presentation.

(BEHIHE)
KFRIT D72 EB T F2 D7 T 4 DX AT B DIES A HiTE L 5,
The students must have passed, as a minimum, the examination of fundamental digital signal processing in
the second term of third year of the university course.
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Theory of Random Signal

(B8]
R F 4 (OGIWARA Haruo)

(BEEFITERKK]
155032
Electrical Engineering Building Room 503

(REBHMERUERBE]
BEHD
%%@H#Faﬁé’ﬂ%{ MR CBLUE SNARBLENE 5 O RO RBLE TH OB L TR MV
O EZ OF AR BEL , #UF RIS IZ LD ENOD LT O IEZ BREL, Z b0 FERAVHEE
g@%‘gg BN, ENHLDOERIZIESE, HEF DR ST HANE B OBTESH DI R OMEOHEETE
EST5.

Objective of the lecture

(1) Understand the relation of the correlation functuon and the power spectral density those are one of
characteristics of random signals. (2) Understand the change of the correlation function and the power
spectral density through a linear system. (3) Understand estimation methods of the correlation function
and the peower spectaral density. (3) Understand the estimation mehtod of random signal corrupted with
noise and a prediction method of the future value of a random signal.

PERK B A

. AHBE BB OB A B2, ‘

. BRI D ATIMEFE 15 5 O EAHBIBEE L R DA L 7 IV AR O BIRE B2,
. /i’?z&%w%[@:*a BRSO BAGR., /ST AT VI FE DHETE IR A BT D,
CRTHIHERE DB 2 & PR 5, \

- BQEIFET IV (ARET V) L2037 A— 2 f{E @ LA PR T 5,

LTIV T VR ERLS T VY X ADE R AR5,

Uk W=

Expected achivement

1. Understand the concept of correlation functions.

2. Understand the relation between the impulse response of a linear system and the crosscorelation
function between a input signal and the output signal.

3. Understand the relation between power spectral density and the correaltion function and understand
power spectral estimation methods.

4. Understand the concept of stochastic estimation mehtod.

5. Understand the auto-regressive model (AR model) and an estimation method of the model parameters.
6. Understand Kalamn filter algorithm and recursive least square (RLS) algorithm.

(BEX—7—F]
THLANEFR, FERARISL, RURSTIVEBE, LE VY TV R L, =TV F, RLST LAY R A
Keywords: random signal, correlation function, power spectral density, Levinson algorithm, Kalman filter,
RLS algorithm

[BERERTBERE]
B DB DGR YRR T BV HE R RO BB SV TR L, N A R RS TR L T e SiBRe
DR IEIC SV TER 5, AT, M TSI BOHE, AR &350 B0
RDED TMTFEE 5, )
BERFEE A S BV T T 10T AR LB LA — N,

Contents of the lecture

(1) Review of elementary probability theory. (2) Extension of the probability theory to stochastic time
series theory. (3) Study of estimation method of random signal corrupted with noise. (4) Study of
prediction method of future random signal value.

[IR%1EH]
RS Bham (BB KR, B R SR AN, ®lgEE) i i
1. 1 AHRANE B &k, MBI, BRIE Ramia I LA M B £ D 28 b (R 1R 75 331)
1. 2 XU —2Z_F VB, BB RBIBIZLDNURSRINVEE O, XU —ZT 8V FEOHEE (
1) (5438, 53) ) e
1. 3 RHANE S BEROISH ORI A 7 IV ASEDOHEE,  HEE TG IVE 5O/, BT v
~OWEBDOFE, FHAEZOTHI(1) (561H)

oW Fam (BORHEIRE, i, Kir FEAABIORELISN”, ARHR)

2. 1 WG R AT BIRL, HesRm FERIEK, SRAFAT SR, BT, 8i) i

2. 2 FULMBIRERL W THOME, FEHAOIMAL, ~/La 7@, A A (£ 9iE. 103E)

2. 3 /NURARIINVIEEFEOHREE (2) . (BF11:8)

2. 4 ACFEFER (ARTT /L) DM HEEREOTT L, ARSTA—ZOHETE (LEL Vo TATYR N
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) (B51238, 133) .
2. 5 FHARBREO TR (2) v~ T 4%, RLST/LVITYX L (#1438, 15H)

Lecture schedule

Part 1: Overview of random signal theory:

1.1 What is random signal? Change of a correlation function through linear sytem.(1 to 3 weeks)

1.2 Power spectral density. Change of power spectral density through linear system. Estimation for power
spectral density (1). (4 to 5 weeks)

1.3 Introduction of some application of random signal theory: estimation of an impulse response, detection
of signals corrupted with noise, estimation of interference to a neighbaring channel. (6 week)

Part 2: Detailed discussion

2.1 revi<)ew of probability theory: probability distribution, probability density, conditional probability. (7 to
8 weeks

2.2 Central limit theory, Lenma of matrics inversion, stochastic independense, Markov process, Gausssian
process. (9 to 10 weeks)

2.3 Estimation of power spectral density (2). (11 week)

2.4 Model of time discreet random process such as auto-regressive model (AR model), estimation of AR
parameters (Levinson algorithm). (12 to 13 weeks)

2.5 Pr)ediction of future value of random process (2): Kalman filter algorithm, RLS algorithm. (14 to 15
weeks

(&7HEF]

(5 SRR AP BRI, A LA )
5 BALBRD KR LG ) VR i, HS RO

(55E]

il s i T BT &3 AT AR E | a4k
“Random Signals” K. Sam Shanmugan and A. M. Breipohl, JohnWiley & Sons.

(REHR D FHT 75 3% & ARl IR B )

LAR— DRI £, REEH OV AR —ME, MEHMED AU E LW R ORI AL T D,
Achivement is checked based on reports. Achievement point of unsubmitted report is negative of full
point.

(BE=E]

AR IO TRIEAR 52 | [ 74 P25 AL EEHE | (S HERET D,

[BBER—LR—TF7 FLX]

http://comm.nagaokaut.ac.jp
FRIFIFSEE
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Information Processing and Their Applications

(B8]
)1 # 8l (YOSHIKAWA Toshinori)

(BEEFITERKK]
FER 1SS ME5102E (PNHR:19526, e—mail:tyoshi@nagaokaut.ac.jp)
Electrical Engineering Building 510 (ext. 9526)
(REBHMERUERBE]
THRALFLEE BRI BIE T 2V OO R &S I DWW TERfE 35,
The lecture about some theories is presented in the fields of Information and Signal Processing.
[BEE—7—F] \
B — ) = 2548 HGm, T AT 2 UG BALER
Discrete Fourier Transform, Number Theory, Digital Signal Processing
[(BERBRVEBEALE]
F LTI T AP HIE BT BT DEGH NSOV TN, T D HARN) 72 5m PR L i F#H 2 B AR 42,
The lecture is focused on “The Number Theory in Digital Signal Processing”, and is presented about the
basic theories and the scope to be applied of them.

[IR%1EEH]

. Bt — Y =25 L[] 7 7 P A Fr

- ZIRTTAE i L 25
HGROIEREL T — ) =

AR B A~DEuler DEFDISH

L TAVENAZ BAERI T AR, B K

Ol v L DN —

. Discrete Fourier Transform and Circular Convolution
. Multidimensional Signals and Transforms

. Basic Number Theory and Discrete Fourier Transform
. Application of Euler’s Theorem for Signal Processing

. Groups, Rings and Fields in Digital Signal Processing

(€ ¢=E )
Briz7el,

None specified.

(BEE]

James H. McClellan and Charles M. Rader, Number Theory in Digital Signal Processing, Prentice—Hall, Inc.
[RAE D EFAE 5 ik & EHfIE E ]

ELLT, VR—FORNEEFTHIR G ET D,

The grade will be mainly based on the reports for exercises.
(BEFIHE)

7= BWO IR NE L BREL TODIENZEEL,

It is desirable to have the basic knowledge of Fourier transform.

O > WO DN —
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Mathematical Methods in Science and Engineering

(B8]

1] [E5L (NAKAGAWA Masahiro)
[BEZF-ITEKE]

ER 1516095

(BEEXENRUVERBR]
;‘%“\7;‘;:%?471, NAA, 77750 K OZ O BT 58 T 2O LE~O I I B 5 5%
L BUNE R

[EERR H R

1. P V=TI =a—F N F NI — I O IEREE BT 5.

2. HAADIEEL A A= 2 —a L TF IOV CESfRT 5.

3. WAA=2—=T )V Fy b PO BIRAE) L2 D FEARRHEIC OV TERGT 2.

4, HFAARZAFITADVT 7 )7 AT IR OWTERR T 5.

5. 777 a ) VR BRI OV TR 2.

6. 1/HFELE LT Z 72 NAEO BRI OV TR 2.

7. 7 IHNRTDOE BT EEBET 5.

8. UT 7 )7 RTTN LD I A AL T T 7 2N DRI HOWTCHEYET 5.

9. 7 IHNF T LEDOEE L BRI OV TEET 3.

10. SRRy 0T EE DGOV THEET 5.
[BELX—7—F]

T A A

%

=2 —J/LFyh

I T4 IR

757N

BAA=Z2—1

TR AT
(REABTRUREARE]

F9°, Haken |ZEVRESNIZS T V=T 47 ADFGRIZHSS Top Down D =a—ma o —7 47
DIEBEERL, EBIZ, =a—aI Ea—T AU T IZBIT DA AL AT IV AD VBN L Lyapunov AT
IZEDFDEEAIZET5FIEELS5. £7-, Fractional Calculus (2R3 5354578 L, Newton DR
OISV TEIEEIGE OWHRE 3 503, W —RAGSND DN E R 5L Lb18, 7T 72V B ~D
aa—74 4. X512, Fractional Differential Equation ZHt0& 1, —fi%{k Brownian Btz D757 %
IAEIZDWTEE L, Self-Similar & Self-Affine DEFHEITVY, TDEERIZHOWTES, FZTIE, BIRE
RIGHELT, BEEBEREOT7I72 N0 EBILTIE, 725 WNS, Hausdorff ZERIZIS1T B/ NEAR O FpkL
Collage EHA{ES L, BarnsleylZ IR LRIHU7~ Tterated Function System FRim & WG EiE~D I iz
I/\“Cﬂ%iig—g %12, Kaplan—Yorke OEFL)D, Lyapunovik oA EE, HAAET7T5 72V O HEHRIZ
DWTEiES 5.

[IR%1EH]

LTV T Ay ma—TF VR NT—7

T AR I A= a—a T

AAAZ2 =T N Ay W B AT
HFAREAFITADVT T )7 fFHT

. 757 a ) VG Sy & Bm
C1/HESE LTS RV

LTI EVIRTEDE BAL Tk

T T ITRITCN KD AAET T 02D %
. T IURNET-LF OREYE LB
10. JRSTRR 53 o3BT &2 DI

[#F8E]
RrlziaL
(BFE]

Chaos and Fractals in Engineering ~ Masahiro Nakagawa (World Scientific Inc. 1999)
AFAA=a—narta—7 47 PINEIL GRILHAR, 2003, HAR T E)

(BB D FHT 75 3% & ARl IR B )
[Eﬂ%ﬁiﬁ H]

i
LAR—h(5[H])
i/ — 1

OO Uk WwN =
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ROTHIE H O R LA ORI AL, R AT S,

(2E%m]
RS EREE, FEHEBHOBE CHIOT, BELRHT IR B EISNOZLEEL
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Information Transmission Engineering

(B8]
KT 12— (TACHIKAWA Shin’ichi)

(BEEF = ILERE]

TBRLEH, 5015, NHRRI517
Room 501, 1st building of Electrical Engineering Department, Extension 9517.

(REBHMERUERBE]

A TIL, BT 402V ilME 3, 2R3 R8N, Fm Bl e, L Tl %< OIEEHIRN
IASTRD [ AT NV REAT | 25 975 . AT MUVPRE A, 7550 812 e O I ELL IS 2O T
RS HHZ LR HET 5.

In the lecture, spread spectrum techniques which include “basic digital communication theory”, “binary
sequence techniques”, “code tracking and acquisition” and other communication techniques will be
presented. Students can understand principles and applications of these spread spectrum techniques and
code division multiple access communication systems.
(BEX—7—F]
A VLB, 5559 B % TEHERECDMA, 752001, 15 5005, 75 it
spread spectrum techniques, code division multiple access, code sequence, code tracking, code acquisition
(BREABTRUTIRERE]
R, R EN OB E RN LD B,
The lectures will be presented with the textbook and prints.
€ 3=1=D)
Ay AL R (E B (1)
- YEECRAE R (4]E])
. YERA 7 (B[E])
. [E39] (3[=1)
TR (2E)
- AT NVIEEGEE OIS (11E])
. WREBR (11R])

. Spread Spectrum Communication Concepts (1)

. Modulation and Demodulation of Spread Spectrum (4)
. Code Sequence of Spread Spectrum (3)

. Synchronization (3)

. Interference Cancellation (2)

. Applications of Spread Spectrum Communications (1)
. Examination (1)

(#FE]
[ A ML BCEIE &2 O A AUbkoe, H)ITERE, ErfE — 2, ottt
”Spread spectrum communication and its applications”, G. Marubayashi, M. Nakagawa and R. Kohno,
Corona.

(8E&E&]
”42/\‘37]\/1/%%(@%]\\?%” R. L. Peterson, R. E. Ziemer and D. E. Borth, SR Supkon, BAREEE], KT
f—, Ex REG, BB R
“Introduction to spread spectrum communications”, R. L. Peterson, R. E. Ziemer and D. E. Borth,
PRINTICE HALL.

[ R #E D F M5 % & BHMEiIEE ]

ERE I, HRRBREL AR —N TR T 5.

Students will be evaluated the test and reports for offered exercises.
[(BBAR—LR—CF7 FLR]

http://tachl.nagaokaut.ac.jp/
KIINFFE=E

NO Ok wNo =

N OO WD —
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Advanced Neural Network Theory

[B8E]
Fn 22545 (WADA Yasuhiro)

(BEEFITERKK]
JE=E (i) #1516 RE6084, #9534
Electrical Engineering Building Room 608
E-mail:ywada@nagaokaut.ac.jp

(REEHETERBR]
NIRRT A TEN TARRIE MO S A X7 A2 LDF LRI EG, DFED, ZOFHRAN =R A
FEAN = AN, HERED AN = X LOfRIIO72dIZ HELTh 5, A7 Tl EROEBHI#EZ i,
FHEREY Y 7 m— Ao T, OB B3 2 F - A - SOV GEIR D,

Objective of the lecture

An artificial neural network (ANN) is an information—processing paradigm inspired by the parallel
structure of the human brain information processing. The key elements of the ANN paradigm are the novel
information processing system, the learning system and they are
important to research the brain function. The course aims at introducing human motor planning, motor
control and motor learning.

- BHEERINT T —TF 2R T,

- BHOBERE R TE 2 EAR 35,

© Sa—u ORERE T VRIS,

- WLEFE O R E AR 2 BUE D, i

CHEEN AR OBSEZEAEL | FET VTV XLEEGT D,
- NEET MCHOWTESRT S,

Achievement targets:

+Understanding of the computational approach

+Understanding of the brain functional localization

+Understanding of the mathematical model of neurons

«Understanding of the computational theory for trajectory planning
«Understanding of the motor learning theory and the learning algorithm
*Understanding of the internal model

(BEX—7—F]
I, BHRERAYT 7 r—F | =a—u 7L EBNIE, T L, BEE R BoE Rk, BT, R

Keyword
brain, computational approach, neuron model, motor control, internal model, trajectory planning,
trajectory formation, bi—direction, perception

[(BEABRRUBERZE]
R ZE DT 7 a—F THOHF MM T IEL LB L =a—ur BLOChO A REBIHIEE 5, KIC, +
(ZENZ SR E LT, BB - GOl - AR RO A EBLT AR R T U oW TR
5, HFRIL, BATERE ISR > T2,

Contents of the lecture

The computational approach for neuroscience, neuron models and human motor system will be
presented. Next, the students will learn human motor control, motor planning and motor learning, then
they will learn the neural network model for the motor system.

(€:EICT=D)
1 3HEGR T 7 r—F
2 —a—nrOFIET L
() Bh=a—mrE7 L
(2) Hodgkin—-Huxley&7 /L
3 WD A= (RSB 4811 T
4 SEEHIE O G R
(1) REBEME
(2) (AR BAE il SRR
5 BLIE F I oD F R B A )
6 #IE A B O FHRE Rl EHE T 7 v
T RO ‘
8 BN E (DY E AR LFH)
9 NHERET VARG
10 FEEBEFBH - a2 =l —Ta
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Lecture schedule
1 The Computational theory
2 The Model of neurons
(1) Mathematical model of neurons
(2) Hodgkin—Huxley model
3 The Motor system in the brain
4 The computational theory for the motor control
(1) The ill-posed problems
(2) The virtual trajectory control hypothesis
5 The computational theory for the trajectory planning
6 Neural network models for trajectory formation
7 The bi—directional theory
8 The motor learning ( Supervised learning and Non-Supervised learning)
9 The internal model hypothesis
10 Trajectory formation and perception, communication

(#FIE]

R EITEELRV,

None specified.
(85&]

(OSSR HGS | PEEXE IO %E

TIMEL P R J a5 HRME— AN L iRAE

“The handbook of brain theory and neural networks”, M. A. Aribib Ed. The MIT press

(R AE D FFM AL & S B ]

HfiE S L AR — MM Lo TR 5,

The grade will be mainly based on the reports and class participation.
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Information Network Engineering

(Es%A)

HIT s (NAKAGAWA Keniji)

(BEEFILERE]

JE R AR S ERES07E, NFRI523,
Room:507, Ext.9523
E-mail nakagawa@vos.nagaokaut.ac.jp

(BEEXANRUTERBR]

B H Y
TR R — 2 DR SRR T B L ATHIIC SV TS5, 29, HB 1Tl ~0E i
AR VT, AR T FE LR —E RIS CRELL 2 OM AT, 11T
AL ATHIRHT I B e~ L 7SRO — ML BT > U Ol %, 2 BT RS 7, BRI, <
T L DARIEDHERET B2 i SR 4R BB iS5 AR A A S C, AT BV CE A1
B L, MM/ BATAIO RN SO RS, THIRPIAEL, TR AR S e
BT 5, SOICEE % 7ot B A TR DRRNTEA 19,

EERK H A5

RTINS DR AR R TE5T L,

AFOATBNORENTO B THD RN EEO L RHESR, FERNEL, FERNER O & R 2 8% 35,
AFDATHNDIEIT DT, AT DO TTRRATER T ZENTEDTL,

- JENTIC LB e ) TR AR B L

NI DS Tl HAe~ L3 7B O A TE 5L,

- BEEIBNDER 2 A DATHIDOREZFHIIL,, TNOD N TEHTL,

- BERURE [~ Lo 7S O AR A PR 5 2k,

BNTI2H- T, flj e~ a7 B ORIT A TE 5L,

OOk W+

Purpose of Study

Lecture is given about the queueing theory, which is a basic theory for the performance analysis of
information networks. First, arrival process and service process are described then fundamental process,
Poisson process and exponential service process are investigated in detail. Next, general properties of
Markov process are presented, which are necessary for the analysis of a queue. About the M/M/1 queue,
the performance measure such as the stationary probabilities of customers in system, the average number
of customers, and average sojourn time are evaluated. Moreover, analysis of various kind of queues are
demonstrated.

(BEX—T7—F]

TV, FH—E A, ~ a7, M/MAOGHITH, P AT ANERL, SFTFBRERH, 7
—Z>OB,CAK, /a7, M/ D,/ 15175

Key Words
Poisson arrival, Exponential service, Markov process, M/M/1 queue, average number of customers,
average sojourn time, Erlang B,C formula, Markov chain, M/D/1 queue

(BEABTRUEES K]

FRELTLBR E SR> GERZTT), £72, HIRABREZIT),

Method of lecture
Lecture is given along the contents of the designated textbook. A term—end examination will be done.

€25 282D

1. BE LY —E
2. TV B LR —E A

3. L7 OfENT

4. AT O B K

5. M/M/145B4741(1)

6. M/M/14554751(2)

7. M/M/1/KFFHATH

8. M/M/SHFHATAI

9. 7—7B,C

10. =/La7 e CREDLZDOMOFFHATSI
11. =/La7EgHIZ DUV

12. M/D/ 145 HATHN DO fEAT 3

13. FFHATHIRATICBE 32 % IR A RERE

14. 1 HATHIEATIZBE 32 58 BR ARG E

15. BIAGAER

Terms of lecture
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1. Arrival and service

2. Poisson arrival and exponential service
3. Markov process

4. Purpose of queueing analysis

5. M/M/1 queue (1)

6. M/M/1 queue (2)

7. M/M/1/K queue

8. M/M/S queue

9. Erlang B,C formula

10. Other queues

11. Markov chain

12. M/D/1 queue

13, 14. Recent topics on queueing analysis
15. Term—end examination

(HHE]
M o E Bam L R, NI, SRR

Textbook
“Theory of Information Transmission 1”7 H.Ogiwara,K.Nakagawa, Morikita

(&E8&]
MEDATHNS AT DB | 7T ay 7%, <7 ay )L afitt

Reference book
“Queueing Systems” L.Kleinrock, John Wiley & Sons

[ RAE D EFAEE 5 ik & EHfIEE ]
PRI FE N T DI RO AUHE I K> THNLZRE T D,
Evaluation
Credit is given according to the result of the term—end examination
(BEFIHE)

A7y SRR, SRR O FR e L EET D,

Fundamental knowledge of differential equation and linear algebra is required.
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Advanced Software Engineering

[B8E]
Bl & (YUKAWA Takashi)

(BEEFITERKK]
JEE: BRI S HH6ME6065, NARI532,
E-mail: yukawa@vos.nagaokaut.ac.jp

(REBMERUVERBE]
BEEM
T%%M@yz%A%%ﬁfﬁéy7brﬁ?%, N ORRERSCEIE SV -T2 )8 AVEICHES I, B, &L
(ZBR - f’sfia“é EERETTY 7 =T T2 ICOWT, £DE 27 EFEICET e Esm15.
T2 T T HRER T Ch O LR B LU P MR 0 2 HAEREL, 21
SIZAWSNAE A DXIEEHIZOTS.

PEAK B AR
Oj‘%iﬁfl:umﬂ':/ﬁ%f%brb AR DS LR BN TEDAZE. BRAIZIZLL TN TEB L

GRS Erz%zhf_ﬁ%e Iz, *%L{l:mﬂ':(f ZEVER S ﬁ’ﬁ:ﬁb"r—57m—§'4’ﬂ777—& FRF 4
2 VA ik TE AT ]

BUROHT OGS _%ou\f/X7Apxﬂ+>& 1TV, BRI Z LR CED L.

VAT LRFHIEESNWTT B T LRET ATV, HCPF Y — MRl TEH L. )
Oﬂ‘7217%?§ﬁnx FHREAHML, SREICH L TH T Ve MR EITWE— T T V7 EFEUML
&Ziéi‘%ﬁﬂﬁij@’a‘é & BARPIZIZ L TN TEDT L. )
é;g%i;hf:ﬁ%ﬁ BUZXL, A7 P MERIOITEI T CTERET NV EEEL, 2— A7 —AKEL TR T
CFERET SO TOWET AV BIOREGET VOEELITW, JT7AK, VAT L — AKX, &
AT LN — 7 AR E L CREh TEDHIE.

Course Description

This course is indented to develop an understanding of the problems associated with the development of
significant computing systems (that is, systems that are too large to be designed and developed by a single
person, and are designed to be used by many users). It is also intended to learn the techniques including
”structured design technique’ and ’object—oriented design technique’’, and tools for the techniques
necessary to develop such systems efficiently.

Objectives
On completion of this course, the student will have following:

1. the knowledge and skill to apply a structured approach to the development of a solution to a problem.
1-1. the ability to analyze the problem and to describe it into the data flow diagram and data dictionary.
1-2. the ability to design the system following the structured design manner and to describe it as the

hierarchical structured chart.
1-3. the ability to design the program following the structured programming manner and to describe it as
HCP chart.

2. the knowledge and skill to apply an object—oriented approach to the development of a solution to a

problem.

2-1. the ability to model the problem and to describe it as the use case diagram.

2-2. the ability to design the system and program following the object—oriented design manner and to

describe them into the class diagrams and sequence diagrams.

[BEx—7— K] \
VIR =T T, LG, HCPF v —h, A7 V= MR, $i—E7 V7 S7E(UML)
Software Engineering, Structure Design, HCP chart, Object—Oriented Design, Unified Modeling
Language(UML)

(BEABRUVEESE]
?—5{-7°m°}175'75fﬁﬁb\@ﬂ%ﬁx?U~V@CT%%LT§§%%@&')6 TNENOBETTFHEICONT, %41
2T TRARRIZRR G LU K DK FE R Z8IC8Y, FHEO BN ERZ et T 5.

A data projector is used for the lecture.

[IR%1EH]
RIANTEAY N

. /7}\'7::77]:%

L BUREFRBE

. ‘.\/X%JAPXLA'Ti/f(l)

. “/()X?Amﬁr&{zé@)
n77 i FIEAA(L)
. ar T BEREHEQ)
AEE R R TIEEED

CO O Ul Wb —
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9. &7 VI MEMER T FIE

10. ZRET L ORER

L1 HHFE 7 L ORSE

12. an+;E‘7*/l/®*%%(l)

13. an+;E‘7*/l/®*%%(2)

14. &7V MERRHFIESTED
15. I AN —L-TarI3I7

1. What is software

2. Introduction to Software Engineering

3. Requirement Analysis

4. Structured System Design (1)

5. Structured System Design (2)

6. Structured Programming (1)

7. Structured Programming (2)

8. Summary of Structured Design Technique
9. Object—Oriented Design Concepts

10. Object—Oriented Analysis

11. Object—Oriented Model

12. Object—Oriented Programming (1)

13. Object—Oriented Programming (2)

14. Summary of Object—Oriented Design Technique
15. Extreme Programming

(&HE]
HARR 22 EBR E IR TR 172,

To be announced in the class

(AR D FE 75 3% & R IR B )

i, RISV —REFRL. FNENDOLR—M50 80w AL THE R AL CGHEi35. HRELAR—h
i’f%a:{l:p)zuﬂ':& R oS, IRV AR —MIA T V= MEREREFIEICE T oMEE 5 &, EKE
EICR U A TE B S TRR AT 5.

The final grade will be based on a midterm project and a final project. The midterm project concerns
structured design technique and the final project concerns object—oriented design.

[BEEHE]
Ei%%i%*ﬂrciwww&:fﬁﬁﬁa“ék&), FBEEDOT-HICWWWIZT VB A TEXAREA 2 Ti<Zeng
LU,

The course handouts will be taken via WWW. The students are recommended to have an access to WWW.
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ESREITFRR MR 2 2%H

Signal Processing Theory

CEEL )|
9% 8 (ZHANG Xi)

(BEEF-ILERE]

A1 5065
(REBMERUVERBE]

TATH G B EEHGALE B A G S AR 35,
[(BERBRUVEBERE]

BEOT 1280k, BT —Y T, R ED LB, TAVAME B LI AT DB
Fik, TAVINTA NI DBRGHERERGT D, SHIZ, vATFL—ME BB, TANGN T, Tz=T by
A, K OB AF 5 Ab72 8 ~DISFIZ W TR 5,

[IR%1EEH]

AR FOT A H ML (BEARAL, & T1b)

=

. ISR

L TATEIT A IVE

. IV FL—ME B ALEL

L TANAIN

. x—7 Ly e

RNTHTEE JREY 7]

(#F71E])

ezl
[REAE DR A% & FHEIE B )

WIRL AR —MMZ X045,
[(BEEHE]

Zj‘;ﬁ&/l/%%@ﬁ%%&@@I?—%)@ﬂéb, 7=V, 2B D SR e N ZBRL TWOHIED
== l/ \o

N O OO WM~
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Advanced Gourse of Digital Image Processing

(B8]
G BrZE IWAHASHI Masahiro)

(BEEF-ITERKE]
BRI SH5042 (FR£9520)
Room 504, Building 1, Electrical Engineering, Ext.9520

(REBHMERUERBE]
1B EHEITO R ThH DT 4 VX AG B AVERIZ BE 32 EpE 0072 AT 13 L OUE FHEAIZ DUV T g
T AL PR A LI R RC 5D,
The students systematically study analytical methods and applications on digital signal processing focusing
on digital image processing and coding.

(BEX—7—F]
JEfE, V=—7 Ly b, BERZE#, JPEG, MPEG
compression, wavelet, orthogonal transform, JPEG, MPEG

(BEABRRVEBERE]
BLATZEMR, 77— TR, 2R L D0, TG B, TAVBN T4V 2L FL—ME
B e — T L N BRI /N E R EZIC W T JPEGOMPEG 7 8 CH| S A 5
JEAEO RS B Z 8L THE 35,
The lecture focuses on “digital signal processing”, “digital filter”, “multi-rate signal processing”, “wavelet

transform”, “orthogonal transform”, “mean square method” reviewing “Fourier transform” and “z—
A L, )
transform” via “image compression” techniques.

€25 202D

1-2. Overview of the compression techniques
3-4. Predictive coding and z transform

5-7. Orthogonal transform coding.

8. Examination (1)

9-10. Spectrum analysis

11-13. Multi-rate signal processing

14. International standards

15. Examination (2)

(#&FE]
EP TG BB T 5,
“Text” will be provided in the class.
(58] |
BFEOE~ VT AT AT HEAROIEHE DCTAM I CQIIAR, JEim B D FIEE &Y — X THEHG 1 UL |
TLEVarye AREUEE - EROT 2V | FEEXE, O
[ AfE D EFAM 5 ik & SRR E ]
R AN (50.48) EHIZRT AN (50.48) ORREFHILVFHLT5,
total score = { examination(1) + examination(2) } /2
(BEHIHE)
TV W T AV B BB A BRI E R L WA e AR L TIREAED D,
The stu.der}’ts are supposed to have studied “Fourier transform”, “z—transform” and ”“digital signal
processing”.

[BBRHA—LR—CF7 FLX]
http://tech.nagaokaut.ac.jp/lecturenote/lecture.html
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Natural Language Processing

(B8]
A Figs (YAMAMOTO Kazuhide)

(BEEFITERKK]
ER 1540552 (NHR9513, e—mail: ykaz@nagaokaut.ac.jp)
Elec. Dept. No.1 Bldg., Room 405 (ext.9513, e-mail:ykaz@nagaokaut.ac.jp)

(REBHMERUERBE]
FHBITBN TR KENOEERIGR THDSBIGMICKL T, EDOIIIIFHHRME T AT
DNTHES, AFDBHAWS SR RS FIEEECH 5 L3RR, HOWHHEIC CBUNC H R A
PEUDRFZ 722 | ZE R T ﬁﬂﬁ#é@biﬁ%ﬂim\o SBOFFOZ DO LR A B LT |
T, INEWERT BT DV OND FERER 727 VTV X D% UL BiRE 2RO D,
Computer processing of natural language, or language that is used by human communication is learned.
Natural language is the largest in amount in our daily life, the most informative information source, and the
least recognizable patterns than other media such as speech and vision. In this lecture, the participants
will notice several features of natural language, and learn some basic and typical algorithms for handling
them by computer.

(REX—7—F]
TERESRARAT | A SCRRAT . EORARAT . BRAREIAR , 7 0 ARZER, TR, 2 SRR

part—of-speech tagging, parsing, semantic analysis, machine translation(MT), text summarization,
information retrieval(IR), multilingual processing

(BREABRUVERESE]
u%a%%ﬁﬁ# (IR TR > TEREITR). R E BB RS IR E RN SV St

The lecture follows the printing material that is provided at each class.

€% 30D

. AR SR B OB o i
JERESRMRAT : R FARHR, BERHRY S RRE T M RE
ESCIEAT - CYKYE, Tr—MERLE

- EEBRAENT - SCIE B N — 70l
.X}jﬁ?ﬂ%ﬁ K REARAT . USHENT 72 &

B — A R S

SN AVTRE

- HEAREHRR & A RHER  FHBURIGR . SR TRIER 2L
Tﬂ‘rxh%fﬁ HE R .

0. 2D DB 54 : MR, £ 5 B0y

i

l—‘(DOO\]CT)CﬂHkOJ[\.'Jr—‘

. outline of natural language processing

. sentence segmentation and part—of-speech tagging

. some parsing techniques

. semantic analysis and word sense disambiguation

. contexual analysis

. language resources

. text generation

. machine translation and spoken language translation

. text summarization

10. other topics such as information retrieval and multiligual processing

(#HE]
EREIET B RS RO JLRE | YA = A4k
None is specified for English lecture; the participants can have the handouts at each class.

(&E8&]

ZR— L=V B WDL,

See the Web page below for list of reference books.
[ R #E D F M5 % & BHMEiIEE ]

WIRABR DS S L > Tl 2R 35,

The overall assessment will be assigned according to the result of the final examination at the last class.ast
class.

[BBER—LR—TF7 FLX]

http://nlp.nagaokaut.ac.jp/
H RS FELEEIFZE 2 (Natural Language Processing Laboratory)

OO0 O Ul Wb —
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Oral Presentation BE 2B 1%°Hf
Oral Presentation

(Es%A)

Mark Surma,{FiEZZE(to Yoshiro), FfEANF(hara Ikuo), B8 I 1E A (Aketagawa Masato), ] 3 HE — BA
(Abe Masajiro)

(BEEE I ERE]
FEH kAT (Surma)
Abe Masajiro (Room 504, Mechanical Engineering Build., ext. 9721)

(BEEXANRUTERBR]

This skills—based unit uses a number of practical activities to allow students to achieve oral presentation
skills. Students will be given techniques and strategies to manage communication comprehension, think
critically, research, prepare and deliver effective persuasive messages, understand cultural and gender
differences, become effective listeners and work effectively individually as well as in a group.

(BEABRVEES K]

Class time will focus on developing speech ideas in groups, discussing effective methods for preparation
and delivery of public speeches, and giving brief speeches. Students will also learn how select, prepare and
present an academic paper at a conference, and take active participation in discussion and debate.
Therefore, students will be required to select an academic paper in their own area of research as the basis
for their oral presentation.

€25 202D

The following topics will be covered in the unit:
1) Communication.

2) Communication Apprehension

3) Non— verbal Communication

4) Speech Making

5) Message Delivery

6) Team Presentation

7) Listening Strategies

8) Discussion and Debate

[RAE D EFEE 5 ik & EHfIEE ]
Grades will be based on the following:
30% Participation
20% Speech Manuscript and Content
40% Oral Presentation
10% Portfolio(Student reflections)

(BE=HE]

Class size will be limited to 16 students only. Therefore, before enrolling in the unit each student will be
required to pass a short interview.
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Valerie. McGown *%5)1l & (YUKAWA Takashi)

(BEEF = ILERE]

Valerie. McGown (Room 404, Chemistry Engineering Build., ext. 9363)
YUKAWA Takashi (Room 606, Electrical Engineering Build., ext. 9532)

(BEEXENRUVERBR]

The focus will be on preparation and presentation of academic papers for international conferences and
active participation in discussion and debate. This class will teach the framework and necessary skills for
delivering effective speeches. In principle, this subject is available only to students who demonstrate a
reasonable fluency in reading and speaking English.

(BEABRUVEBES K]

Class time will include giving brief speeches, developing speech ideas in groups, discussing effective
preparation and delivery of public speeches, and learning how to participate in discussion and debate.

Students will be required to select an academic paper in their own area of research as the basis for their
oral presentations.

(RXHE]

We will discuss such factors as 1) constructing the basic Introduction/Body/Conclusion of a speech 2)
gaining and maintaining audience attention and rapport 4) developing audio—visual aids, and 5)
researching sources of information.

(AR D FE 75 3% & Rl IR B )

Grades will be based on the following: 25% Attendance and Participation, 35% Speech Manuscripts and
Content, 40% Speech Presentations

(BE=HE]

Class size will be limited to 14 maximum based on an interview and a reading exercise conducted during
the first two classes with the teachers.

Students taking the Oral Presentation class are expected to attend all class periods (I1st and 2nd period
on Friday). Written Presentation cannot be taken at the same time.
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Written Presentation BE O 1BfAL 258
Written Presentation

(Es%A)

Mark Surma. Kazunori Sato

(BEEFITERE]
FEH Ehhl (Surma) BRBE S AT L5692 (127K)
(REBMERUERBIF]

No matter what your natural abilities or talents are. No matter how good you may be in certain areas. If
your writing skills are poor to average, it might be embarrassing to you and your associates who are
frequently exposed to your mistakes. Therefore, it is essential to have good written communication skills,
as your image and credibility may rest up on it. For this reason in this course you will learn steps and
processes involved in writing an academic paper, and gain a better understanding of formal writing in
general.

(BEABRVEES K]

The unit will include various exercises, individual assignments and group work. By the end of the unit each
student will need to submit a report of about 1500 words on a selected topic.

(RXHE]

The following topics will be covered in the unit:
1) Introduction to Academic Writing

2) Writing Apprehension

3) Report Writing

4) Writing Essays

5) The Structure of a Research Paper

6) Referencing

[ RAE D EFAEE 5 ik & EHfIEE ]
FSAE DR 7 1 LRI B
Grades will be based on the following:
10% Participation
30% Portfolio (Student reflection)
60% Assignment

(BE=HE]

Class size will be limited to approximately 16 students only. Therefore, before enrolling in the unit each
student will be required to pass a short written task.
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Abstract Writing RE 1B 152H
Abstract Writing

(B8]
Py B+ (NOSAKA Atsuko)

(BEEFITERKK]
HH BRI
{55 & I EARE27 B2 aynosaka@chem.nagaokaut.ac. jp
(X EHMERUERBE]
Bk % 723 B OBV FHEEE DT DOy AT BT G B CHIME R S SRR 1) 2 2L | 18 &
DR S Z LA KRR S R R T D RE 122 D,

(BEX—7—F]
FHFSERE, FiiR ), BERIREIER . R ER A € SCHE AR
(BEABRUVEBES K]

RO T EARIZ2 B, - 5 DI T T IEBF AT D, e LSRR IEARLL | i B/ 0 LB D
BEATH, ZORIETIT, B U FE7r | S03E CHED I RO HLI LR S DI A HOfE | @
HEDMEZL, T T MRIEDNS HERR BTN L 20 ST, THF AN T, BT
DI VD BRSO S ED DR E F 7B OB E1T, ] N
20 NI DSZHE DR ELOD T, BN SV E 1, MIENSERSGARETT,

(RXHE]
1. B PRSI OB A AL FOFLfF
2. iLFO B, R, M, THSOKBIIEE
3. 1. 2, \THS<ERIOERH
4. B NDMERLLT=ZRKIOFRH]

(#F71E])
Bt 7V M 95, KR8 D5 B O & B ik A ML AL O 7R,
(€= )

1. 1ZLH TOREJeERR 3L Robert A.Day/ [F] LA/ AR FLE,

2. BYAIGEG LT T H AW BRI, )

3. BHEvaham LD I EE ~ A v ] T /35 RO/ AR R, ‘

4. FHEYERm L DOEES ST B L OB AR O /N — /AN — /35 AR/ BUR LA
(REDFME 7 % & FHEEE )

P AL TR B K ORRBRIC KoK A R
(BESFEH]

Friz7el
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