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Seminar on Electrical, Electronics and Information Engineering 1A
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Seminar on Electrical, Electronics and Information Engineering 1B
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Seminar on Electrical, Electronics and Information Engineering 2A
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Seminar on Electrical, Electronics and Information Engineering 2B
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Seminar on Electrical, Electronics and Information Engineering 3A
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Seminar on Electrical, Electronics and Information Engineering 3B

CEET4-)
BB (Staf)
CLELIAES LT
(% H B ORHE 5B
(8% B MR UER B1E)
(1) FEHIBIZ S AT A TZEC ST AEETORIIC BT 2 EM S B O BR A B, FF7E2 D 57-0
(Z LB P S ) ok D 0] _EA X5,
©2) ELETOMFENFICEL TOHmmEEL THEMEB L O -y RBuEE Ry, B Ooh 58125
DNE T RS NRIITTTD T, o
(3) O 5. . BIRLOH EaEs BISL. ISR EOSE0 T, B RN TIcET5
(4) B2 HP 45 B D2 R SC O TR 18] S, Bk B A AT B,
[Bgs—7— F]
IF— WFTERE SO
(BENBRVEBES ]
KAISEHE O T2, [ENAO S E R SO, NI BT AR E . #inelT.
[fBgEE]
REHEN R RT D,
[%FE]
HEE TR,
[BEE]
WEEIZISU . FREH BN R R E BT 5,
[RRAEDEME A & FHEEE
T COMIENAICET DR ENA LD, FEl S E D A i A 2L 5,
[BE=IE]
BEHERAE Y - £ B OV R B B R NICH RS TUVHIED T , 540 |11 L2511 C B
T3, 708, BIEHELEER - FHI LIS O BIEIZ W TIE, TAX A THIAT 5,




BESREFHBRIFEIF—IVA T L

Seminar on Electrical, Electronics and Information Engineering 4A
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Seminar on Electrical, Electronics and Information Engineering 4B
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Advanced Experiments of Electrical, Electronics and Information Engineering A
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Advanced Experiments of Electrical, Electronics and Information Engineering B
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Advanced Engineering on Electromagnetic Energy
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Fundamental knowledge on pulsed power technology and applications.
1) Principle of pulsed power generation.
2) Principle of magnetic pulse compression.
3) Characteristics of power semiconductor switches.
4) Basics on charged particle beam and plasma.
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pulsed power, laser, plasma, particle beam, high energy density
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The lecture will ﬁrst cover the basic knowledge ralated to pulsed power technologies. It will be followed
by explanations on electromagnetic energy storage, compression, and measurement, with emphasis on
magnetic pulse compression and semiconductor switches. Finally, the lecture will go through some typical
applications on particle beams and plasmas.
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1) Basics of pulsed power technology
2) Storage of electromagnetic energy
3) Technologies of pulse compresswn
4) Magnetic pulsed compression
5) Semiconductor switches
6) Applications of pulsed power technologies
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Power Electronics 1
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Magnetohydrodynamics
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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.
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Magnetohydrodynamics, fluid dynamics, electro—magnetics, magnetic induction, Lorentz force, numerical
analysis, MHD propulsion, MHD rocket
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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.
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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
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Provide pronted matter if required.
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[Magnetohydrodynamic Energy Conversion | McGraw—Hill
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Electric Machine System Control
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(€::E J=1:0) X084 4=k )
FESER UL, FA(TZ 77N A— R A= a ) B a3 B2 <o QD BITEDOFARERDT 7/ F 2o —H T
X, ZDIREAERE—FEXT OREERICLDEMK L AT A THD, FABEDIRENRLOEL TEEHa
RN = al — ¥ DT — g HIEEIC ST, Adise it 5, AT, MRy = al—
B DIEEBF (FR~T AV A) &@Jﬁ? (FAFIVR) ZiBALC, HfiEL T, Ry h~=E 2l —FZDF—
al kL LT, AVELA T N, m SR NIE E FFEEIZ OV TEREL , iERmL7R BB ER LT,
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 motion control method of industrial robot
manipulator, which is the typical FA system. In this subject “Electric Machine System Control”, the items
“Kinematics”, “Dynamics”, “Disturbance observer” and “Robust acceleration control” are summarized
discussed.

[(BREX—7—F]
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Robot manipulator, Kinematics, Dynamics, Lagrange method, Disturbance observer,
Robust acceleration control
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This subject “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.
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1. JEFE D FEIR & 25 # (Spatial Descriptions and Transformations)

2. TEBE)ZLESR) S (Kinematics and Inverse Kinematics)

3. Yo 7 @) 712~ (Jacobians and Dynamics)
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(Linear Control and Non-Linear Control of Manipulator)

5. AMELA 7Y — 3 (Disturbance Observer)
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(Force Control and Robust Acceleration Control of Manipulator)
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“Robotics —Mechanics and Control—"J.J.Craig, Addison—Wesley Publishing Company
(85&]
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“Introduction to Robot Control ” T. Mita and K. Osuka, Corona Publishing Company
[ AfE D EFAM 5 ik & SRR E ]
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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.
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Power Electronics 2
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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.
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Motor control technologies, and power conversion technologies
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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.
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AW~ 55 511 : A2 i FEENFE O tilE GE TR ETR A, ~yv s R EE B bl i)
61~ 8 : MR ERAEUEEAL DB KL D EBLE (RZEFEUC I DR, ML ~7 ML, &
AN )
565918 ~ 55 101 : & DA > EEIHE I 1E 1A
11~ 51200 aﬁ%ﬂ%ﬁ/w% ZD[RE LY L A
1318 : BRI L DR & D E Ll AEE
551400 : 75 ) S HAAR O il L ER BRI N — (R L7 o 7 Tk
55153 : BT O HAT I G
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
fleld—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

(#HE]
R EITREELRD,
No textbooks specified

(&E8&]
7L,
No reference books specified
[ R #E D F M5 % & BHMEiIEE ]
NIRRT i A F S HIRARIZ - T
R 2.
Grade will be determined by evaluating several reports (assignments) and a final
examination.

(BE=EIE]
2L,
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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

(#HE]
Rzl
(58]
ERRAE RO | NEFREDL ., BT TR, S — BB B R AR
[ R #E D F M5 % & BHMEiIEE ]
LAR—MZ X35,
[BBEAR—LR—TF7 FLX]
http://etigo.nagaokaut.ac.jp/suematsu/

CTJO‘I»-BOJM
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Energy Conversion and Gontrol Engineering

¢EEE:4-))
G s —
[(BEEF-I3EKE]
FELRML 407 NHRI533  itoh@vos.nagaokaut.ac.jp

(REBMERUVERBE]
BT D YR EE 1RO BN - BB O FERZ N ZNHNEDINF S TWDD, HiliE 0 J5
EIXEINREMBEE BT D,

[BEX—7—F]
A N—% PWMEE s, —7R, TIT 4T 74V H

[(BEABRRUBERZE]
EPEEARF T OB  BUR, SO | A2/ —25 - PWMEE AT O[] 7 3070 & 0 FLRRE ) 70
REFE T D, FIETE VI L7 BB A A O, Rl e O I, I 7 8 O RS 7t
DETIT,

[B%15H]

1. BRGSO R ELL R~ ORI, &1

2. AL S—ZEMIFELHIETE

3. PWMEE 7SR 3 1] 1% & 6 AR \
4. BIREOBIEO FEEEUPLH AL N =4, RTNLA L N—H | H—7R)
5. B RFEHIEI D ERS(UPS,SPS, 77747 7 4/VZ728)

(#F71E])
L, TV MR35,
[8EE]
[T —xL 7 ha=7 A | BRF S A — D FE
[ERE A HLRE | BRTFRm A— o4t
(R AEDEEME Ak & ETEIE B )
FRAERER B L OWIRL R — M LI 35,
[BEEHE]

NY—xLIha= A BRERTF2BEL THDTL,
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Advanced Magnetics

(B8]
b i (KITATANI Hidetsugu)

(BEEF = ILERE]

ER 153047 2 = (PN#£9504,e—mail:kitatani@vos.nagaokaut.ac.jp)

(REBHMERVERBE]
AGERIT, WAL B OREIS IS T 27212, & D IEREL 72 DRMEIROFHIRE BIR DO AR % B
o2 BRIET S,
The aim of this corse is to understand the critical phenomena of magnetic systems.
(BEX—7—F]
AE s, AHEER, BB, 5, SOZHRE, BT hniialb—ial,
HERY A X2 —V
spin, phase transition, critical phenomena, mean field theory,
renormalization group, Monte Carlo simulation, finite—size scaling

[(BERBRVEBEALZE]
FT . WEOBSKHINEEZHEIE F OAL L ORI RZBEL | RITER % 2RI BL5 O SRR Blia 457 5
o BRI, BOR OB B LD I AL TN DAL Ea—2 2l —a BT HF R A X
A=Y P IEE R T D,
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.

(RXEE]
1

BT NFEOREBEEAY L DOBEEK (basis of quantum mechanics)
2. FRESREBLR O Y58 (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. BT hnmiIalb—a2 (Monte Carlo simulation)
6. P32l —alilBIFAHARITARARr—V 71 (finite-size scaling)

(&HE]

KRR EY T, LG TV M5,
Hand-out will be distributed to students.

(BEE]

TREMER ORI R /N DRSS RS2, R
[ AR S i & TR )

LR — M RO 2175,

Evaluation will be based on several reports.

_18_
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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]
M I BRE T A AL Z OISR OFIIC W THIT 5. ZIUCED, S KK O To
(B D PR D LN TED.
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]
HERT T M OVBIREE T DR RV H, Josephson®hH:, Ginzburg-LandauF g
Quasiparticle and Cooper—pair tunneling effects, Josephson effect, Ginzburg-Landau theory
[(BERBRVEBEALZE]
TR ENFTL, @QBEEHGOIEE, O)UERL - L OV — =% DR VB, & OoO)BRE DG
. ThD. #FITOHPE HWTITH.
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.

(#%188])

FRHREHITIRO5DOTHS.
LB DRE
2. 1BRL - M OVBURIEE - Db RV R
3.JosephsonZh
4.Ginzburg-Landau¥ &
5.JosephsoncdZ 7D jis 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]
L
(85E]

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 )
HR s I ONZ L AR — R RIS KD HE T D,

Grading will be based on some reports and class participation.

[(BEEHE]
SN
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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)

(REBHMERVERBE]
TART VAT A ADEWEIR I 2 B D7 O I BEICVE | B RWPED BB | 2 Bl
DT AART VAT INARZE DINIENIIV WD EEIRTHZ L2 HE T 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.

(BEABRRVBERE]
%K?éﬁigW#ﬂi SEWE, BRMEDIEFEZOWTFE, T, TAAT VAT AARIZHONTE
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.

€ 3-1=D)
1. BFHBEE h o Y DRRE (i S50 HA8)
2. XUWVIRT v v A K DR Otk & &1k
. [ERO SR BEGR
R L
| FARTUAT A AR
R DML T A AT LA
. 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,

OO U WD — O Ol W
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FEEREFIPRERIII EE 2B
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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FINA R T At X T2 EE 2B 2%
Advanced Device Process

CEEL )|
{4 5 (KAWAI Akira)

(BEEF = ILERE]

Room 404, 1st building of Electrical Engineering Department, Extension 9512.(E-mail, kawai@vos)

(REBHMERVERBE]
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.

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

[(BREX—7—F]
Memory, LSI, semiconductor, silicon, thin film, etching, CVD, ion implantation, lithography, reliability,
cleanness

(BEABRVEES K]

The six subjects will be taught as follows:

1. Introduction of semiconductor LSI

2. Mecl;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.

6. Technical paper introduction

(RXHE]

. Device structure of memory
. CMOS designing

. Tr property analysis

. Fabrication processes

. Oxidation, diffusion

. Sputtering, evaporation
. Resist process

. Etching process

9. Reliability

10. Cleanness

11. Quantum devices

(%78
Hand made print will be offered to students.
[ A #E D FTM 5% & SR E ]

Grade will be based on the following.
60% examination, 40% report

(BE=HE]

The language in this class is English.
[(BBAR—LR—CF7 FLZX]

http://kawai.nagaokaut.ac.jp
Device Process Laboratory

[ColaNNe N RIANNJVR O

_23_




BRI MR 2 2%H

Advanced Electric Wave Engineering

(B8]
8 — (SEKI Hajime)

(BEEF-ILERE]

R SH6032

(REBMERTERBIR]
%giﬁ@ﬁ@ﬂ“ BRI « L - [T 72 & DR AR T8 O 2 22T B8 DT EUE R FHECOWT
% o

[(RERNBRUEESE]
HFEOBZT7 - ERALO FIR-FHH EORERR2LITONT, flZLBLTEA TS,

[B%15H]

. 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 —

FEEE, BT
i A

RHA
F=
2o A
=

=
iy

il

(BE=E]
TRRISHEEE I, BARRL 22\,
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Advanced Topics on Nonlinear Optics

[B8E]
¥TA At (UCHIKI Hisao)

(BEEF = ILERE]

ER1SH601EH R =, NHFR9527, E-mail: uchiki@nagaokaut.ac.jp

(REBHMERVERBE]
(B ] ) ) ~ . B}
E=R) - 7 o AMIL —HF— 2 VT, EROM RO DTS4 72 D AL —F — Hefi &
S IBE AT DT,
Picosecond and femtosecond laser spectroscopic methods are described for the study of optical properties
of materials.
[Enk B i)
IS IV ADRAD JFHEAHER T HZ L
IS VAR A TR 7~
DGV AD R EZ BR 52 L
FEHEL SV A% W By B A BT 52 8
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

(BEXx—T7—F]
Eafb 7w AL —F— | L—F sy
picosecond and femtosecond laser, laser spectroscopy

(BEABRRVEBERE]
[(ENR]ICF 7 = LML —F —ZHEOMEIOWFFEIAE ] 2L 2RIV T, ZDOFAEIER
AV ANEDREVE, BEOFE A O« 7 = AL —F — 03 1A 28 32,
Generation and pulse-width measurement of ultrashort light pulses and several spectroscopic methods for
the study of fast optical processes in materials are described.
(B2 7L — DTV MNeEAR L, Z AU EE DSV TR T2,

The lecture is given based on printed synopsis.

€ 3-1=D)
1A L—H —DFLp
2\ E—REHDO IR
3[E] HEDE VAR ORNE L (SHG B CAEBIVE, 29678 ik AN —2T A7)
4[] SRR R
5E 2OV AEHE
s Tt SN
Tlal FESEoyETE
8l WISy ik
9] JEPEFS T
10[8] B4y ek
11[a] F~ 8Ly ek
125 ae—L o MEEHRS
13[F] 7hrrma—
14 ae—L b~ 4tk
15 EHER VLV ADFRAELRE, SRS OB
1. 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
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]
BEL, FV MR D,

NoNe RN NepNd) FIENNJOR ]
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No textbook is specified and printed synopsis is distributed.

(BFE]
1.”Ultrashort Light Pulses”. S.L. Shapiroffi. Topics in Applied Physics, Vol. 18, (Springer-Verlag)
S KR L
3. IERIE SR L AR FE SR R R Z—
4.” Optical Electronics in Modern Communications”. A. YarivZ# . Oxford Univ. Press.
(R AEDFEM AL & FMEIEE ]
HFB LR DL R —MILOFHE T 5,
Scored on reports.

[BBRHA—LR—CF7 FLX]
http://femto.nagaokaut.ac.jp/
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Advanced Theory of Quantum Electronics

(B8]
Ak FJAE (KAMBAYASHI Toshio)

(BEEF - ILERE]

R S IREIE605 22 5 NARI531
Office: Room 605, 6th floor, 1st building of Electrical Engineering Department, Extension 9531

E-mail:toshikam@vos.nagaokaut.ac.jp

(BEEXENRUTERBR]

K 1Y
S T R T TS A LA RO 7 S A ATV C, Z OB, TR L 2 B

L. T DB REISHLEEBIC T L BT — L ar VEEEISEDH T 255,
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.

R AR
X —T =R 2D 72 b — DR ORI O LAY BT, 22 THY EFHTWST /S 2D

BRI, B ER RS 2B J@J@Jii.:.%fnﬁﬁﬂ i T | AL B SR OIED TE BT
Lo SHITEBRITH LE YIS E TEHTLE,

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, photonic crystal, photonic band
gap, photonic crystal fiber, holey fiber

[BERERVRESE]
BENE ‘
BHDICT SAADBEFEL, By E DL, T LB T —sar il olh L

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

RSk

%a H % @ﬁm%_aé:%_®w%aﬁ FBREX—U —RED7a b — 0 E i H D SLEHWY
ff-%mmﬁ% EES) A EOELZ SO TS LB T—ar1 5,
gﬁggj I;_JZ/T—‘/S/ beiéiisﬁuf%f%%m%a%o VERHIUTBE DT HEEHITTHE

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.

(€:EICTED|
LAGEIO M Y L5 7 E O
25HELBIZIBH T LB T — gy
3. 2EBIMOE I
4B L AR EEOTE R
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.

[ A #E D FTM 5% & SR E ]
WS 40%, T BT —a30% ., BERIGE 30% CHUGR A AT 2.
Grade will be based on the following: 40% Preparation for the paper, 30% Presentation and 30% Discussion.

[BEEHE]
ZEEIINN THEBETE T TFOEBMSEZAL COAEONZEELY,

It is desirable that the students have fundamental knowledge of optical wave engineering and
quantum electronics.
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Functional Semiconductor Materials

(B8]
H EF& (UCHITOMI Naotaka)

(BEEF-ILERE]

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

(REBHMERVERBE]

=R -
IR FE BT A RS DWTNERL — T BUEE B OX—T AR THY , IEFO & JE I

WEGLEIE . JOBE IO 2R L b TR EIERELA RO DI TS, AT, ZHHO
T/\/I’X%%Ekﬁ“éﬂz/\%#%ﬁi ZOWTHEERL . ZDOT SARICEHL T, 7 3 A A, o7 nt
A, T NAADFREIZDNTIR RS, FRIZ, AR TIE. BRELETL5EOE(E 5B ~OISHE =
LR . KA, T/\/VX&TTT@@JW ;Ob‘fnﬂfﬁﬁ“é AFEFRITED | ZFEH DO B OB
%gngg:fﬁ':k/\ﬁé@TiﬁT%bm%ﬁﬁ#ﬁ—é; LR, BT LFERELL TOREELED,
cEENE T NA R E OIS B OWTO R R ATRD R E AT BN M2 T3 2 5 aE ks 5- 2.5,
- BIRE72 7 S A ZPAFE LS DU TR SR L T A XD B R d)lﬂfff%ﬁ”ﬁ"é

T NAZABLE TN O E O LM BT LU B T2 LB | DV NI R 22975,
SHTLWT S ZHA B 24088 L R AN AL 72 570 & BiF 4 5122 12489,

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 By 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

[(BEABRRUBRERZE]
OHPE AW CH#E TS,

€ 3=1=D)
1. 4[:/5\%5!55%{7'#7/\/{7\0) AT LG (2[])
7&:@&: %ﬁ?ﬁ%ﬁ1n STEFIZ j—}:)T/\/rxo)'fL S
2 IR S (o) )
(LB 5RO — )72 MEI SV TR 5
3. M-V LA 868 (2[H) 3
GaAs, nPRET-VIE(LE W H-EARDHEEIZ DWW T2,
L ACE W BRE AT S A
L BRBENT L A (3] O
BRNRNT AL ORI, BIEREE, fiE7 a2 Ak
42 AT HEGT A (3]E]) )
BIBENERNT L DAL AT HEGASA R =TT DAL DWW TENER RS a5, £
7”_\ FATBAFE DI ARV IRV 7230 | FPEFC T A A E OFR-EIZ DUV TR 5,
5. AT DA EhE  (2[R]) i . i .
AT LSHFFE - BHFE S CODIMBIRZ DT AT HOWTI A2, £z, 73 A A 6 O
[ZDWTIRA, S OHEIFEN IOV TEAEL THHI,
6. LIR—PIER
FEICOW TN, LR—M LB T —Tar 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.

(%78
FRICHRELZRW
(58] \
7oLz, MEEWHERT SAZNPT | AEB 5ol A B RE B E AR
[ R #E D F M5 % & BHMEiIEE ]
2N OV TUR =ML, ZOLR—MIDOWTra— T LB T —av 2179, il
EIFLVR—=FNENT0%, LB T —ari30%E 75,
Students will be graded on written report and oral presentation, as well as class participation.
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[(BEEHE]
ZEEIL [FAAAATRLILIL ZBEL TOAZEREELLY,
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Intensive Course of Electron State in Mesoscopic Materials

[B8E]

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

FER L 530388 = (19503, e—mail : ishiguro@vos)
(REBMERUVERBE]

WL SV LADAE Y IRIR D D0 | 2 LU0 mUZOW TR (BB F-im) B2 222 ARV L
T5, ZLTHRIEDIRL -, T/ F 2—7, MR, 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 ZACy JYP AR Z U THEF 1 RITTRKAF L IR e IR B DL & PR,

S ERE L B O R o O M R D 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.

[BEF—7— F]
IR, A ATy ZRPR RS AT N2 CIESEHE B IZRLa o0 B
Thin films, Mesoscopic structured material, Structure analysis of thin films, and the keywords mentioned
in the item of contents of the lecture.

[(BERBRVEBEALZE]
ib&’) XA 0331%7%(&71:&?(%3)4 \ZLDMMED LR L BN RO/ DY A X eob\f%ﬁé
[t n‘kaa’?ﬁ%%OD SR E AR Lo TE TGS RBERSNDZ A7 5, FH =1, &
jfr;ﬁ@?f EMEL Hﬂﬂ%ﬁ“éﬂéﬁﬂﬂ}q%a_ WZDOWTIRAD, YL EIZE > TYE O JE Wit & O %%J:Ezé
BT BT SR BT DB R A £ 5 BOELEE R O FL il SIS 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.
JZ~%§;EED’C7°U/W2EBE‘EL W, OHPZEIZ LA 7700,
fﬁrlﬁl\ WA THRICKH ﬁ‘u%iﬂzf@ﬁ?bﬁ_;k FEMNC ST 2Rk L TV, 2z RN L | %A

(ZBIL TUIIRIEI OFEFR T TRIREZRIRD 7t — R 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.

(€:EICTED|
L. WOELARIEE L (10T, 26T, BUED F HET)
2. AV ARIAB IR E G (B H P E IR, &)
3. AN (Blochd P, Kronig-Penny®5 /L, ¥ L ¥ik& 7. HHET WEFET IV, JH A
RS- - ET L)
4. EBROMEWY (B %‘fﬁﬁ%i&@/)’tmﬁiﬁ P, Pierls#rifs &t & A% )
5. fanO RIS FHL RIFRME, RRE, 2 75 )
6. HCELE R (B EhEm . R BGELIA )
7. MEAREIEMEAT (XERIET ., Fm i - B ET)
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)

(HHE]
MENIGECTT VMl 9%,
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Hand-out will be distributed to students.

[ FAE D BT 5 ik & SRR H ]
YR —1 (100%)
Report for offered exercises (100%)

(BEHIHE)
HHZTPOIRAERNTED TS,

Positive comments and questions are welcomed.

_3‘]_
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Optical Materials Engineering

[B8E]
/NP 5] (ONO Hiroshi)

[(BEEF-I3EKE]
ER 15607 A = (PNH7£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 ), FLEVT
—a IBIE 2R COBRINEEITIEEBIC, BEPEHT 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) BZIMNE L DB ENE (questions and answers)
(3) # Bz X A0 (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.

(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://alcllan.nagaokaut.ac.jp/” kimura/lecture/iaem/index.html
Instrumental Analysis for Electrical Materials
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HERATLIZNEH BE 2Hfu 2%H
Advanced Computing Systems

(E%R]
B A

(BEEF-ITERKE]
FER 1 55062 (NHR:9522, e—mail:takei@nagaokaut.ac.jp)
TAKEI Yoshinori: Electrical Engineering Blds. 506 (ext. 9522)

(REBHMERUERBE]
B 22 R L BRER Y 7 7 0 — T\ X D am R BR A~ D B A FLHE LT, AP IR] KA (SR AL B R T > H 3
fiESH, NAFFE]EE D53 fif, EJZ?/;%%’E%%‘&Z) SHICEASRE A4 — v PR ODEP’CIIIE\T“IEIE&'?D#
ﬁl/XTAOD%KE’JtE:ET/VG&bé%z—)/?FA%WZ@U%O Ta R, nJrﬁ‘/zTAa_Ob\TODf A
TP REA TR 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 EEPEAL, A A-ERmER RIS, NEFFRIE, S 5E, A —h~by, Fa—Dr 7K

1oglcal function, combinatorial circuit, sequential circuit, formal language, automaton, Turing—machine

(BREABTRUTIRERE]
B 72 B A0 U Cam R B~ D BR AR, FFIZTT REsm BR RIS B Z R A T 7 o —F O FIf A L
72t%, BT WALLTZIEFFRIRICOWT, Z2ORB, IRAEO AL 7RO B 208 L CIRFRIE o F25
Fikz 5. WICH ARG H WDNEFFIEIRE 2 AR5 F I 5. é% AR LA S E
BRI ;’JU\T%U KON GFiEEA — M2 ORRE, ZNHDOH TONRFRIEERT 22—V 7 Hk
DAL B 5 BRT 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.

€ 3=1=D)
1. BRI % DA ‘Q\E’Jfotff'-'éﬁﬁpk PR R DR
o, T A5 M Ejz&fﬂ/\bﬁctlﬁlﬁﬁoﬁ*ﬁm
3.7 ﬁéaﬁﬁfﬁéﬁ%/\@f@
4. llﬁr“lﬁlﬁﬂm%fﬂw:ﬁm AR - N IO EA L
5. NEFF BI85y fif & B Sy AT [E1 3876 D A BL
6. ARl LA S 7R O BfR
7. ARG SOEE T 2 — Y 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 PG a4
MU LTS THREZE ’féﬂ%ﬁa%ﬁa‘é

[%%i]

& A PRIENZE A — b~ b - S REE R AR AL IR

Sipser, Introduction to the Theory of Computation, Second Edition”” (2nd Ed.), Course Technology
[ R #E D F M5 % & BHMEiIEE ]

i EER, HIPRAER, A A L Gl 5.
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

€EEE-4=))
5 FEF] (ISHIHARA Yasutoshi)

(BEEFITERKK]
JE 2 FRAUL S IR6ME6102E, PIHR9536
E-mail: ishihara@vos.nagaokaut.ac.jp

(REBMERUERBIF]
LA [RFEHND | TR BF TR S T D MR EBEET - TIAICRIL | A& B 5 b0
BB - G AT L OREE L B R BER BN 2 (R E 5.

Aims of this course are to introduce the principles of image recognition, as well as some applications used
in engineering and medical & biological systems.

(BEX—7—F]
NG =G, R T AT —ar KRR, 7T AZV T SARPE R, OOHEE ARy e VA,
oo r, EMEE, SAFTARN A,

pattern recognition, segmentation, feature extraction, classification, Bayesian decision theorem, maximum
likelihood, robot vision, sensing, medical imaging, biometrics.

[BERBRUBESE]
A7 A AN IS I DT 5 R BT D217, )
R ER A 3 » 57 SOBRH T ORBIZBIL P FaRE T (THEIRY. WL

EIRE DRI ZRITD).

Teaching and leaning strategies:
1. Lectures including background theory in the context of some image recognition applications/systems by

the slides and distributed prints.
2. Research of image recognition systems for conceptual design, and presentation of each research if

possible.

(REXEEB]

- R Tk AT DO
- B AL IR OO K SR

- Ek ) B R ERGER OD FEARE
SIS I
- TARETA - R

- ERERRR OIS

. Introduction — course overview and essentials
. Fundamentals of image processing

. Statistical image recognition

. Features extraction/Clustering/Classification
. Object measurement

. Image recognition applications/systems

(€ ¢=E )
RRIZFEE LW

(02} BANEJVR Ol o

OOl Wb+~

None

(BEE]
A. Rosenfeld and A. Kak, Digital picture processing, Academic Press (1982).
R. O. Duda, P. E. Hart and D. G. Stork. Pattern classification, John Wiley and Sons (2001).

(RE D FTAE 75 ik & SHEE B )
W%ua (- B AT MZRET D LA —R60%), 726 TN, i AR S - B8R (40%)
X THAEZ AT 3 5.

This grade will be determined according to the following weights:
1. Final report 60 %
2. Homework or/and Examinations 40 %

(BE=E)
T AT H NG FALRIT B T D I AR 2 B G CODT LN EEL.

Students should know the basic theorems of digital signal processing.
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Adaptive System Engineering

(B8]
B H IETE(SHIMADA Shoji)

(BEEFITERKK]
TR S5 RE5025, NHRI518
(Room:502, first Building of Electrical Engineering Department, Extension 9518)
Email:shimada@vos.nagaokaut.ac.jp

(REBHMERUERBE]

FRERN: BT, BB, BB DT X AG BBy BP T R D720 il E B LER 2
DN, T AT LORERR T, BICHERE G E RS 5 COMISERG, #I57 /LT YR LEEDRERR
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 (Achievement targets):

1. WIS AT AOTREIZ DWW TEE %,

A clear understanding of the configurations possible for adaptive systems.

2. BAIEASE A AR DAL A A L i/ D e RR A A PR35,

A clear understanding of the operation of the adaptive linear combiner and
the minimum mean—square errors.

3. W FEE B i O RpE LR SRYE . ARHEE LA RREL | 57 VTR A RHE A TES,
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. LMST LAY R LD iR AR CE S
Comprehension of the derivation and calculation of the learning curve of the
LMS Algorithm.

5. 7Rl I B ALEL L O B A T 95,

A clear understanding of the role of the z—transform in adaptive signal processing.

(BEX—7—F]
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

[(BERBRVEBEALZE]

FERE 72 058 O i F BT £ TRER S AL TN D5 LD A 72 i E 2 I T TR E B AL B2 7R
DB, BARINZIE, BREDND T O AEERITEN Y THON AT A, iLflill ThHAUTOWTH HA
ATV, BIRATRD | D P DD LR R EAT), Al TlE, GO E A RE 35281240,
FEBA B NRLER S THEEL . BRI TR O NME AL B A 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)
1. @SS AT SRR L5 ] (2[8])
General introduction and application of Adaptive systems (2 classes)
2. WISHTEARS Aa (2[8])
The Adaptive Linear Combiner (2 classes)
3. 2KRpE: i (2[2])
The properties of the Quadratic performance surface (2 classes)
4. MEREHh E OERR (31A])
Searching the Performance Surface (3 classes)
5. AFHEE &2 DN (2]8])
Gradient and its Effects on Adaptation (3 classes)
6. LMST /L= R A (2[A])
The LMS Algorithm (2 classes)
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7. WIGIE HAECOZE R (2]8])
R TheAz\—transform in Adaptive Signal Processing (2 classes)
8. AR (1[8])

The final examination (1 class)

(#F71E])
” Adaptive Signal Processing”B.Widrow, S.D.Stearns, Prentice—Hall, ISBN 0-13-004029

(58]
”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,
f%%ﬂﬁﬁézyx?Aﬁﬁ?J . i EAf, e Ft, ISBN 4-339-03081-3,
R S AL BRGSO F VG 5 AL VBRI — . L%, ISBN 4-621-03468-5,
M/ S EOBREREE OIS | B /INBCFHE, BEETE | ISBN 4-88595-048-1, T3# ) E 5L ||
HE S B2 A ISBN 4-7856-2011-0

[ RAE D EFAEE 5 ik & EHfIEE ]
OIS T FEIT U R R T o B OB RO L A — MBI i A Q0D EH 7L
FHIAEERAE S (80%) &0 T BRI & T2,
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.

[(BEEHE]
AT DI LB FERBE2EH D7 T 4 X VAZ S ABLEE DIERERIRE T, )
28, HAGEOHME XV AT, EREIIINE AZIZT5D T, 8ib> THRLUEZRT I 2520

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.

International student who cannot understand Japanese, will be required to attend private lecture in place
of the regular, Japanese—language lecture.
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FRAES e EE 2B 2%2H
Theory of Random Signal

(B8]
R F 4 (OGIWARA Haruo)

(BEEFITERKK]
155032
Electrical Engineering Building Room 503

(REBHMERUERBE]
B F i
155 DR ZA LD RN E SN A ARG 5 ORED R BLE Th AP BRI E ST AT LB
O EZ OF AR BEL , #UF RIS IZ LD ENOD LT O IEZ BREL, Z b0 FERAVHEE
HESTD. IOIZ, ENOLOFRIZHESE, HEE DR ST-AHHNE B OBITESH DU NIARROEDOHEE L
EHRT 5.
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.
R H A
R OB A% BT 5,
. BIER D ANTINE 5L TG B OFE BAH BB L R DA L 7V AN D BIR A B2,
N AV FE LA BARAER D BALR 2 NT AT MV FEOHETE 1A BT D,
R D X % BT,
. HEFERET IV (ARET V) EZO/RTA—ZHEE IR TET D,
LIV T VA ERLS T VY X LD E H AR5,
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]
THANERR, FERAREISL, RURTIVEBE, LEV YU TIVTYR L, =27V F, RLST LAY R
Keywords: random signal, correlation function, power spectral density, Levinson algorithm, Kalman filter,
RLS algorithm

(BEABRRVEBERE]
BRSO G EHER T35 SRR O BB SV THEE L | IS B SRR L - B
DEMERBUEIC AW CTEB T %, 2 AT, M CIHNEAE B OHE, ARRIZRIE % 5(E 5o
SRDIED TR T A 5, )
BERFELGR R DDV NI T 0T AMERE LB /R R — MR T,
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.

(#%188])
FLE MR (BRI, & S EERANT, da )
1. 1 ABHNE B-&0%. HHPERIEL, M RimimIc LA BRSO 2 b (G5 1A 331H)
1. 2 ST —2AXI VB, S RIBIEICL D SUARINVEE DL, T — ATV EOHEE
1) (45438, 5i) i S
1. 3 NHANE S BER OIS HOREI A 7 IV ASEOHEE,  HEF TG I(E 5O, BrET v
OWEG DA, ARG T (1) (5618) )
F2E Aam  (BEHE USH, i, Kfy S ABLo EEEL ST, HE AR
2. 1 fERam O MR AN B, MR R, SRR, (571, 8i)
2. 2 FUDMBIREE FTHI O, Fa RIS, < /ba7amke, o Ak (9, 100H)
2. 3 /NURARTIVEEEDHEE (2) , (B5111H) .
2. 4 HOEYGBEEE (ARET V) OB RIRFEDOTT L, ARNSTA—ZOHEE (LE YT AT YR L
) (BE123, 1338)
2. 5 RHHBEREO TR (2) : hv~r T H, RLST VIR L (1438, 158)
Lecture schedule
Part 1: Overview of random signal theory:
1.1 What is random signal? Change of a correlation function through linear sytem.(l to 3 weeks)

SOk W=
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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

(HHE]

NERcE T YNCIE S N e )
M2 5B S LIS R, P, Kok I RHAR

(85E]

Tl s i 5 BT & AT AR E | etk
”Random Signals” K. Sam Shanmugan and A. M. Breipohl, JohnWiley & Sons.

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

LR —hORHfIZ L%,

Achivement is checked based on reports.

(BE=HE]

AFEFRN IO ME S EGR IR | [ 7 25 S AL EEHE | (BT D,

(BBAR—LR—UF7 FLX]

http://comm.nagaokaut.ac.jp
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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 SOV TN, T D HARN) 72 5m PR i A #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.

€ 3=1=D)

- BER T — V) = 25 1 KR 72 T A Fx

. BTG e

BGRO ERELRERTT —) =5 A

AR BALA~D Euler OEF DG

L TAVHNZ BRI BT DEE, BR, R

. 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 EFAEE 5 ik & EHfIEE ]

FELT, LR —FORNEEFMxGL 35,

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

(BEEIHE)
7=V BRI NEZBIREL TOHZENEFELL,
It is desirable to have the basic knowledge of Fourier transform.
[(BBAR—LR—CF7 FLZX]
http://inflab.nagaokaut.ac.jp/lecture/
WA

Ol W DN — O WD —
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Advanced Mathematical Informatics

(Es%A)

1] [E5L (NAKAGAWA Masahiro)

(BEEF-ILERE]

R 56092

(BEEXENRUVERBR]

;‘%7;‘?:%?4?2, NAA, 77750 K OZ O BT 58 T 2O LE~O I I B 5 5%
A N .
Rk H A

1. V=T Ay =a—TF VR N = DR EEGT5.

2. HAAOHEPELE I A A= —a L TF A HONTHEYET 3.

3. WA A= 2—T N2y M VT B AT L2 O HARBYRFEIC DWW TEGT 5.

A, HFAAEAFTIVADVT 7 )7 R FIEICOWTHEHET 5.

5. 777 aF VRS LIBmiE IR IC OV TE G,

6. 1/fHE6X L7772 NAEDBRICOWTHEETS.

7. T7IIEANRITDEBALFIEEZTGT 5.

8. UT 7 )7 IRITCNC LD AA AL T T 2L DRI DWW TR 5.

9. 7T ANFRAF LT OREEL BRI HOWTES 5.

10. MNZAE Sy AT &2 DISRIZ W TE S35,
[BEX—7—F]

T A A

e %

::L‘—:ifl/*‘yi\

I T AT A

A% =2

BAA=Z2—1

WAL NTS
[(BEABRRUBRERZE]

F£7, Haken |[ZIVIRESNZSF V=T 47 ADHEHIZ LS Top Down MO =a—nazva—7 7
DIEBEERL, EBIZ, =a—aI Ea—T AU T IZBIT DA AL AT IV AD VBN L Lyapunov AT
IZEDFDEEAIZEET5FIEELS5. £7-, Fractional Calculus (2R3 5354573 L, Newton DR
MOHANGILTEIEEBEDMIE 77208, WIS —IALSINADONE BT L0, 7772 VEGR~D
Jana—7 4%, &5IZ, Fractional Differential Equation ZE0& 1, —fi%{t Brownian Bkt D777 %
IAEIZDWTEE L, Self-Similar & Self-Affine DEFHEITVY, TDELEIZHOWTES, 2 TIE, BARE
RIGHELT, BERBEEOT7I72 N0 EBILTIE, 725 WNS, Hausdorff ZERIZIS1T B/ NEAR O FpkL
Collage EHA{E15 L, BarnsleylZ IR IHU7~ Tterated Function System FRim & W% EiE ~D I iz
U\ngﬁggéﬂ%&ﬂi, Kaplan—Yorke D EZEN D, Lyapunovik LA E X, A AELT5 74 )V O A RFRIC
DOUNTBEAR .

€25 202D

Ve T4 = a—F Ry T —

T ADEEE A A= 2 —a T L

L A A= =TV R N FIW T T AR )
HFAREAFIVADVT T )7 fFHT

. I a ) ViSRS L Bm

L1/ E LT A E

LTI EVIRTEDE BAL T 1k

T T ) TRITCNI DA AET T X2 )LD R
. TR IHETEF OREE L BRI R

10. JRSTRR 53 53 HT &2 DI

QOO Uk W=

(HHE]

Bzl

(558]

Chaos and Fractals in Engineering ~ Masahiro Nakagawa (World Scientific Inc. 1999)
NAA=Za—mara—7 47 H)IEGL GFRALHRR, 2003, AT E)

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

(REAGE H ]
G

LR —h(5[H])

e/ —h

(A 7 1] ) ) i
ELOFHIE B OFHliAE R 2 FELoER B AR DEREERE L, A ICHHET 5.
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(BE=IE)
ERZEBRED, KREHEHEORE THHOT, BEZRF T OIS BIZENOTENEELL.
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Information Transmission Engineering

(B8]
KTI)I 12— (Shin’ichi TACHIKAWA)

(BEEF = ILERE]

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

(€:E J=1:0) X083 4=k )

A TIL, BT 402V ilME 3, 2R3 R8N, Fm Bl e, L Tl %< OIEEHIRN
MBI [ AT NSRBI | 255508925 AT MVHEEANT, 55082 e O R BLLS IS\ T
HMEXELZ L2 HETD.

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]

AT VAL EN, £5 573 8IZ% 08 CDMA, 55 3R51, £fF54e, 1551855

spread spectrum techniques, code division multiple access, code sequence, code acquisition, code tracking
(BREABTRUTIRERE]

AR, BRI QAT ERHZ KD 5.

The lectures will be presented with the textbook and prints.

(€:EICTED|

- AT MV BOBEEEE (1[E])

. PEECZE R (4[R)

- EBAT 5 (48]

. [RIEA (31ET)

CPWERE0RE)

- AT NVIEEGEE OIS (11E])

- IR ER (1[=])

. Spread Spectrum Communication Concepts (1)

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

. Synchronization (3)

. Interference Cancellation (1)

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

(#FE]
[ A MVPEBCEIE &2 OIS A AUbkoe, H)ITERE, ke — 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, SRSk, BAREEE], KJI)I
5—, 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 ]

AR L, HIRRBREL R — N CREM 3%,

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

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

NO T WD DU W
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Advanced Neural Network Theory

[B8E]
Fn 22545 (WADA Yasuhiro)

(BEEF-ILERE]

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

(REBHMERUERBE]
BRI 2072 N THHEIEIBRREI 5 A 32 AU LHH L ME BB, SF, Z DR EAD= R L,
FEAN = AN, HERED AN = X LOfRIIO72dIZ HELTh 5, A7 Tl EROEBHI#EZ i,
FHEFRIT 70— T T, IO EEN BT D5 - il - = OV CRER T 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.

- HRERRIT 0 —F 2 E 5,

- MOBERE R E % BT,

s —a—arOHIRET VAR D,

- BB 0O F A P A BRAE T2

< JEE)EOMSABEL | FE T VAV X LB BT D,

- WEET VIZOW TR D,

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

(BEXx—T7—F]
Jibd | %Jr%ﬁﬁé"]?fm—?\ Za—a TV JEEHIE L, N TV, BOEFHE, BUE AR, BT, FRA
Keywor

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

[(BERBRVEBEALZE]
DT 7 TGl B RE T AL, = 2 35 LR A BB A 5, KIC, &
\ZEMpiA e G & U C, IEB) 4 - LB FHE - 2T O ENEFEBLT OMREIE T A OWNW TR
Do afidsld, BOAM B BRI > TIT729,
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.

€ 3-1=D)
1SR 7 n—T
2=a—uarOEHEET L
by B
TEND 7
SR B 00 & I MR A
6 P g ) ) - D F L BRER
TRFERICEDFEE
Lecture schedule
1 The computational theory
2The model of neurons
3The reinforcement learning
4The motor learning
5The learning and control for hand movements and neural network
6The computational theory for the motor control
TTeaching by showing

(HHE]

R EITRELRD,
None specified.

(85E]
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O EERE I ARBE
TR R J a5 HRE— ML fRAE
“The handbook of brain theory and neural networks”, M. A. Aribib Ed. The MIT press

(R AE DL Ak & ETEIE B )
L AR—Re T AMZ L > TRl T 5,

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

2

s

3

CEEL )|
H1I 4T (NAKAGAWA Kenji)

(BEEFITERKK]
JEEE  EE AR S B PES07 2, PN#R9523,
Room:507, Ext.9523
E-mail nakagawa@vos.nagaokaut.ac.jp

(REBHMERUERBE]
522 1 i
TH Ry bT — 7 ORI O SRR G TH O HITSINC
OVWTHERT D, T, FHITHI~DEIFHFEL Y —E 2
IEFRIZDUNTIR A, BRRZRAR T Y G LfR ) — e A
WZOWTCEELLEDME A5, IRIZ, FFHATHIRTIC
W~ )L 7 IR D — AP L \—OI/\"CL’\ = DfFEHT
VA, BRRIICIL, AT MBI AR RO MR
B2 i N R D2 5 T s 4y ﬁ?}fﬁ’ﬁ:if Iz
EOWCERREGTD AL a7, M/M/ 15
TTPNDFBN LD TE MRS, PSRN, 38R N IFH]
’ﬁ?ﬁ??%éﬁﬂﬁ“éo SOIZEE A BRFFBATHN DR 24T,
LT A BT DR AR R TE AL,
2. FELATHIORENT O B T DR NEELD EH =R,
PEI RN, ﬁi’ﬁ%ﬁ\]ﬁ#%ﬁ@fﬁﬂ%%ﬂﬂﬁ“&
3. 1%%{7%0)@%5@%: (2, VAT DEG T RRAT
RITTENTELHT
4. fRMTL Z%fiﬁkﬁﬁﬁ THRBREREMRTH L,
5. P72 TR~ L a7 MO 3 TEHT &,
6. AR FICBLINDER 2 25 BATHIORFEZ T L, EH0
ttﬁﬁj&ﬁi"@%‘f'é:ko
7. BB~ v a7 # g O AR M A BR 4D L,
8. fllc72bo T, i e~ L a7 g OMT N TEHT L,
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—7—F]
KTV B, Y —E R, v/ azi@fg M/ M/ 1551751,
W AT ANEEL, FEIRFLEEE], 7 —7 2 DB,CAX,
~/LazEg, 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

[E%Wé&lﬁﬁ%ﬁ}f]
FBELICEBEIR> GERE1TY, o, HIRABREZ1T,
Method of lecture
Lecture is given along the contents of the designated
textbook. A term—end examination will be done.

[B%15H]
L BFEEY—ER
CIRT YR RE—E R
. VT R D ERT
- FFOATHIRAT D H Y
. M/M/15517510(1)

CJ‘I»-PC,Ol\ZJi—A
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6. M/M/1FH1T751(2)
7. M/M/1/KEFBAT5)

8. M/M/SFFHAT4

9. 7—72B,Cx

10. w/La7ifE TREDLIZDOMOEBLITS
11. =7 Iz OV T

12. M/D/ 1 AT DOfEHT .
13. FEBATHIMEMTIZ B 238 R EE S
14. FEOATHIMRMTIZ B3 238 R EE -
15. HIREAER

Terms of lecture

1. Arrival and service

2. Poisson arrival and exponential
service

. Markov process

. Purpose of queueing analysis

. M/M/1 queue (1)

. M/M/1 queue (2)

. M/M/1/K queue

. M/M/S queue

. 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]

[ a3 BREm 1 R4, )1 RETR 33, ZRALHIRR
Textbook

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

(85&]
TFDATHN AT DB | 77 ay 7%, <7 ay )L afitt
Reference book
”Queueing Systems” L.Kleinrock, John Wiley & Sons

(BB D FHT 75 3% & ARl IR B )
IR FE S 3 D WIARABRO g 2> THALZREE ¥ 5,

Evaluation
Credit is given according to the result of the term—end
examination

(BE=E]
FERER 7298 oy AR, BRI O Fnilk A T D,
Fundamental knowledge of differential equation and
linear algebra is required.

O 000 Ul W
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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]

BEHM:

‘f%i&@fﬁ'ﬁyx?b%%ﬁiﬁ“éy7%'717’5?, A DORRERCEIRE W T2 B AMEICHEL T, B, ®idnhL
B %S fﬁfi’&é LEBRTIY 7T LN ONWT, OB Z T EFEICE T M ESTS. Y

T2 T T HRER T Ch O LR B LU P MR 0 2 HAEREL, 21

SILHOLNDTE X DRIEEHIZOT .

PEAK H A

O LT PRI, SIS TG LR Et Tz e, BRMICIZLL PR TEBIE

- AR 7b>5x%>h7tﬁéf_ HESAL R B FUEIC LD B SR AT AT T — T 0 H A Y IS I, F— BT

a VAR CTEDHD

%ﬂ%ﬂﬁ@ﬁfﬁ%z%/ﬁb\TVXTJAanJr%m\ P A 1 X A SR TR AT L.

°“/Xfé§§§ﬂig’3b‘f712177Au;<u+72ﬁb\ HCPF ¥ —h3 sl TEHT L. )

Oﬁ7217%?§ﬁnxﬂ+${£%ff§%ﬁ¢b, BT /mﬁh?aﬁuﬁr%ﬁb\ft TV EFEUML

(CEDEFENTEHI L, BARIIZIZLL R TEHZ L. ) )

gighﬁﬁ%a:ﬂb, F T2 MBI ST EATo CERET N EHEEL, 2— A7 —AKEL TR T

CHRETILICE SO T ET LB LU ETFT LV ORELITW, VIR, VAT LY — U AK, &

AT LN —7 U AR ELTRLah TE DT L.

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—F]
Y7 =T L2f, fEEEEREE HCPF v —h, 47 Y=/ MEMRE!, fi—E7 V7 S7B(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 ETNENOBETTHEICOWT, %41
2T TRRRZRRET EBUC L DK FE R T Z8IC8D, FEO BN R 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

(#FE]
BRI 2R E L GER TR T 5.
To be announced in the class

[ AfE D EFAM 5 ik & SRR E ]

i, SRR —REFRL. %zh/czh(DI/T ’50 M0 e L Tl E 2R AL GHEi 5. LA —k
(AL R BT A R, BIRL R — NI T D e ME MR S R B AR A 5, Rk
BRI B RSV TR 5.

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

(BEZEIA])
Ei%%i%*ﬂrciwww&:fﬁﬁﬁa“ék&), FE AT EOT-DITWWWIZ T 7 B A TEXABREA K 2 TRLZENYE
L.
The course handouts will be taken via WWW. The students are recommended to have an access to WWW.
[BRAR—LR—C7 FLX]

http://kslab.nagaokaut.ac.jp/moodle/
Yukawa’s Lectures Web Site
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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—
» . ». . » .
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]
EPITEBA BT 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 BRIZE R L WA E AR L TR EAED D,
The studer}}s 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]
ER1 550852 (NHR9524, e—mail: yamamoto@fw.ipsj.or.jp)
Elec. Dept. No.1 Bldg., Room 508 (ext.9524, e-mail:yamamoto@fw.ipsj.or.ip)

(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

(BREABTRUTIRERE]
25;’;%%&%%%%?50 ATARIE Web _— Tl 5, MBIISU T, hF I E BBl AT
ZEN o
The lecture follows the slides of the video projecter shown in the class. The slides can be obtained by the
Web page below. Some printing materials may be distributed if necessary.

€& 30D
1. B SR OB S
2. TERERMRHT - DT, MG S REET LRE
3. HESUIEAT : CYKE, Ty —MNERE
AL BEVRARAT 45 301K, B T — 7l
5. Xﬁﬁiﬁﬁﬁ SFREARAT . RUSIRHT 28
6. BRI 2 — A R Y
TS B AT RE
8. PEAREHAR & & P RIAR : I BIRIGR., weatFaR7e L
9. Tﬂ‘rxh%frﬁ HECH R
10.ZDM(FFE DB 5555)  IH MR R, 2 5750 L
1. outline of natural language processing
2. sentence segmentation and part—of-speech tagging
3. some parsing techniques
4. semantic analysis and word sense disambiguation
5. contexual analysis
6. language resources
7. text generation
8. machine translation and spoken language translation
9. text summarization

10. other topics such as information retrieval and multiligual processing
(#HE]

FRIZHRE LV, MBS TV MBI 35,

None is specified; 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.

(BE=E]
BERDAT AR R 2 E O NBIE#E T ELO Web R—UIZl>TABT 5,
More information can be obtained at the Web page below, such as lecture slides and
supplemental/additional explanations.
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http://nlp.nagaokaut.ac.ip/” ykaz/edu/NLP/
H AR S B EL G (B IR S FE LB 2T =)
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Oral Presentation

€EEE-4=))
Coulson David*ffif2 4% = (UEMATSU Keizo) 25/ 752 (SAITOH Hidetoshi)

[(BEEF-I3EKE]
FE Ehahn
Uematsu W& - MEF £ EE M1 544272 (uematsu@vos.nagaokaut.ac.jp)

(BEEXENRUVERBR]

When making a presentation of research, starting with a simple introduction is most important. The easier
your presentation is, the easier the questions will be (if you research is good!) Also in this course,
students will have a chance to review English necessary for creating a clear easy—to—understand
presentation in English of their own research topic. The teachers will give instruction in basic technical
writing (grammar and vocabulary) and structure of English technical writing. This will include: summarizing
their research, and deciding how to explain the outline of their research. Students must make a
powerpoint presentation during the course and answer questions from other students and teachers.

€25 202D

Week 1 INTRODUCTION) Summary writing; making a complicated idea simple.

Week 2 Difference of spoken and written language in technical presentations.

Week 3 (USING TECHNICAL ENGLISH) Students continue introducing a basic process of their field of
study, and questions from students in small groups.

Week 4 (DESCRIBING YOUR OWN RESEARCH) Identify the key points of your research in just a few
lines. Loud speaking training.

Week 5 Students must present a short, perfect outline of their research topic.

Week 6 Work on asking questions in response to listening to research introductions.

Week 7 Work on answering questions in response to listening to research introductions.

Week 8 Appropriate language to criticize or praise other scholars’ ideas.

Week 9 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.

Week 10 Summarizing your research in 15 slides.

Week 11 Editing your slides more. Short presentations in small groups followed by Q/A

Week 12 Talking with limited notes and short slides. Looking at the audience.

Week 13 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 14 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 15 Full presentation to the class followed by Q/A from teachers. (4/5 students)

(%78
Provided by teachers
[ A #E D FTM 5% & SR E ]

60% powerpoint presentation / 40% general participation

(BE=HE]

This class will be limited to 15 students. Selection by written report.
THIS CLASS WILL BE SIMILAR TO WRITTEN PRESENTATIONS. BUT IT IS MORE SUITABLE FOR
STUDENTS WHO ARE NOT SO CONFIDENT IN WRITING OR USING ENGLISH.
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Oral Presentation

(Es%A)

Valerie. McGown

(BEEF-ITERKE]
Valerie. McGown (Room 404, Chemistry Engineering Build., ext. 9363)
(REBHMERVERBE]
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.

(BEABRVEBESX]

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% & R 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

[B8E]
Coulson David* =48 %l (TAKAHASHI Tsutomu) «#5A 1E BB (SUZUKI Masataro)

(BEEFITERE]
FEH kAT
(BEEXANRUVERBR]

In this course, students will have a chance to write a short English report of their own research topic. The
teachers will give instruction in basic technical writing (grammar and vocabulary) and structure of English
technical writing. This will include: abstract writing, describing experimental methods, results, and
conclusion. Finally, students will submit a revised, correct English report of their own research topic in
English. In addition, in this class, students can study how to structure a power point presentation by using
only the most important information source from their own reports.

€ 3=1=D)
Week 1 INTRODUCTION) Direct writing style of English. Problem/solution pattern of English. Basic
process descriptions.
Week 2 (USING TECHNICAL ENGLISH; GENERAL) Presentation and class reading of each student’s
chosen process.
Week 3 Students continue introducing a basic process of their field of study, and feedback from students
in small groups. Then report to whole class.
Week 4 (WRITING SHORT REPORTS; ACADEMIC STYLE) Identify the key stages of an abstract.
Students start preparing their abstracts.
Week 5 Each student to introduce a basic abstract of their research, and feedback from students in small
groups. Presentation and class reading of each abstract by students.
Week 6 Reading of abstracts by students. Analyze why they are good or bad/class discussion. Link to
reading and critique of important research paper for their field. Week 7 (WRITING LONGER REPORTS;
2-3 PAGES) Writing a review/critique of an important research paper for dissertation.
Week 8 Each student to introduce their critique of a paper of their field of study, and feedback from other
students in small groups.
Week 9 Comparison of an academic article and a popular article on the same topic.
Week 10 Work on clear summary/conclusion writing and limited use of statistics
Week 11 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.
Week 12 15 minute powerpoint presentations by each student and feedback.
Week 13 Students start work on revising their short research report (including abstract, research paper
report, basic overview of their research, results and conclusion)
Week 14 15 minute powerpoint presentations by each student and feedback.
Week 15 Students submit final draft of research reports. Last powerpoint presentations.

(#HE]
Provided by teachers
[ A #E D FTM 5% & SR E ]
50% Research report / 30% powerpoint presentation / 20% general participation

(BE=HE]

This class will be limited to 15 students. Selection by written report.
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Abstract Writing

[B8E]
&l B (IWATA Minoru)

[(BEEF -1 EKE]
T Ehikhn
(REBMERUVERBE]
BHRICRET 5037 Ao m oA ZH O, G EE A CHIRE R S SCHRRE N2 iR L | 138 24042
LN KO I S LR A VERCT DRE N A2,
[BFXx—7—F]
BHEIEEE, Fofif ), BROFLR, RS U R
[(BEABRRUBERZE]

MBI DR ST HARRY R B0b | REDEAT T IEF RN T D, Bz IEARLL | il R0 LB O E %
1190 ZOFRFETIL, B TEPNK RO S E D OIERAE IR HE A B ME &L, L5y
BT RATHE DN HEESCRIUTENLDZ La BHET, 7HFAMIR-> T BT DEEITHNLEES
L DD E IR E OE AT, B

20 NRIE DOZ#EHNLELND T, Z#AENZOEAITIE, MIENSEERBRETT,

[IR%1EEH]
1. —MRFHFHERE O T M G O R AL F O T
2. iLEO BB, MR e, THIZEORBIHE
3. 1, 20 FE SR DOVERR I H

(#F71E])
Bt 7V Mt 95, K58 D5 B O & B ik A ML AL O 7R,
[8EE]

11T TOR IR SC: Robert A.Day/[35] Fe5/%48 /7 AL

2. RVFHGEMSCO R EL  ~ A7 V) Y /% RS/ A SIS %
(AR D FFE 75 i & FEETE B

TR AL R 3 L OGRBRIC Lok & R Al
(BESR]

TEI AR THD,
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