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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
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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 on Seminar on Electrical, Electronics and Information Engineering A
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Advanced Experiments on Seminar on 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 compression
4) Magnetic pulsed compression
5) Semiconductor switches
6) Applications of pulsed power technologies

(#F71E])
L
(€= )
J\HE ¥ I BIER BRI RFEE SV AEMER X —T5% | (BERFE. 2002)
/\#) Y 7L {E#EZE [SCIENCE AND TECHNOLOGY 7T X<ttt —2adidzeL | (BT TG,
1997
(R AE DL Ak & ETEIE B )
LAR—MZ IRl 3 5.
[BEEHE]
ZERAE, BOFL U, WP I, BRERE, BT RNX — 1%, TIAPMET %, o — 1%
L —W—T 545 zﬁ:%*ﬁbfb\‘é EMNEFELLY,
X¥E§z$ﬁ®7§&$f 2R T D,

_‘I‘I_




NIT—I LY bO=) X1 BE  2Bu  17H

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.

(BEX—7—F]
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Magnetohydrodynamics, fluid dynamics, electro—magnetics, magnetic induction, Lorentz force, numerical
analysis, MHD propulsion, MHD rocket

(BREABTRUTIRERE]
BRI N ZOR L LRI O BB R AL AT A, ity 27 MAISNE 7 TR~ DIRAS:
5o SHIZT FA DRI THLELIHIE, 73 A B0fsam e, RERfE LB RREE LT, 7'I7X
~EBHRIREL CEDRD, ZOT TR~ EIGH T DO, AR TIFO A FE L, BRR LTS
F O T oD ERRIR ) FRIBOBNEAETT T 5, FRBIZRIS HEL T, MHDJE R, MHDHEE | Z ol
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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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4, EPHEREL T T X~ DR ENE
5. BTN S5 (MHD) % 8E 7 LM
6. MHDHEE - I H
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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http://nob.nagaokaut.ac.jp/lectures.html
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Electric Machine System Control
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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 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.

(#%188])

1. JEFE D FEIR & 25 # (Spatial Descriptions and Transformations)

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

3. Yo 7 @) 712~ (Jacobians and Dynamics)

4. ~ =2 b —Z DO RETEHIE & IR HIlE

(Linear Control and Non-Linear Control of Manipulator)

5. AMELA 7Y — 3 (Disturbance Observer)

6. v =t =L —Z D HilfE & S AN B

(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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KPR 5 OB B BRE T,
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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]

BRSO B RIEE IEL , RERIGEL R — LR~ 7 L~ DO BIREMRD T 5, L CH i
(EEYEOF IR, KR COMIEZTIAT D, Rl — 72 Rabhed &9 2% R SUE RO B fR A
KL, ‘;ﬂ"%tﬁuﬁﬁ‘/ﬂ:&b LRI 9%, miLBIREH ST, 4728 27 BARICBEL TVl i e
DRI T2, HETI, S adRELcdb e, IxbIELWE O DR A i 2,

€:E 342D

1. I—J/mﬁffﬁ’;—r@%% F D8 R

.I—J{mﬁffﬁ%% LYY T Sy

JE EE Y E @/\ﬁk

AR O HARE R

AR RS @fifﬁ%ﬁ P
I—J{mﬁffﬁ%ﬁ'ﬂ'@ i S BB TR REE

(=T L Yy S I

(#HE]
Rzl
(£#)
ERRAE RO | NEFREDL ., BT TR, S — BB B R AR
[ R #E D F M5 % & BHMEiIEE ]
LAR—MZ X35,
(BESER]
KPR DAREUE B 5,
[BBEAR—LR—TF7 FLX]
http://etigo.nagaokaut.ac.jp/suematsu/

CTJO‘I»-BOJM
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Energy Conversion and Gontrol Engineering

€EEE-4=))
B 75— (ITOH Junichi)

(BEEFITERKK]
ER2EM3652E  PNFR9533  itoh@vos.nagaokaut.ac.jp
Electrical Dept. Bld. #2, Office 365 (Ext.9533, e-mail :itoh@vos.nagaokaut.ac.jp)

(REBHMERUERBE]
BT O R EE ) 2L B O R E I - R D AR Z N 2D E D IR HSILTOD2:, il J5
YAl SV Nl =13 P O
Purposes of this class are understating industrial application of current power converters, motors,
generators, and their control method.

(BEX—7—F]
AL =5 PWMEEigR, —R, 77T 4T T 44
Inverter PWM rectifier, Servo system, Active filer

[(BERBRVEBEALZE]
EPES SR TOENS TR, BT, A= PWMETER OB L 0 IR
ﬁv\gﬁé?ﬁjéo ZHVETETHIEN G U7 f B AR 22 O, A O8I, [RlEsF 8 7e & D SEER 72t
DETITIRD,
At first, students study power switching devices, fundamental control method and circuit topologies of the
inverters and rectifiers. In addition, the students study suitable control methods for each application and
power converter of industries.

(#%188])
1. EEBEROBERI L fE 2 DRI, &1
2. A N—% AR L EVE
3. PWMEE i g oD = [a] 8 & il 4
4. BEWEO T O EBEGUH AL =%, XTIV AL R—H | F—7R)
5. EIISRFHIEIO FZEE(UPS,SPS, 727747 74V H72E)
6. ENHEMDEFBIN(F Ny 7 RT3 =472
1.Principle of power converters and power devices.
2.Topology and control method of inverter
3. Topology and control method of rectifier
4.Application of motor control( inverter, vector inverter, servo system)
5.Application of power grid control( UPS, SPS, active filer)
6.Current technology of power converter (matrix converter etc.)

(#FIE]
2L,
None.

(58]
(XY —xLrha=7 Al | B A — A
MSEREE )ZSHR | R TS A —2fh
[ RAE D EFAEE 5 ik & EHfIEE ]
HR TR B L OHIRL AR —MZ LR 4%,
For the student, each grade (mark) of this subject is judged by both the final report document and the
middle examination.

(BE=HE]
N —xL7ha=, BRI T EZEEL TODHIE,
KPR B D W AR B BRE T %,
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Advanced Power Device

€EEE-4=))
P L PR VR E RS BN
(BEEF-ITERKE]
F BRI
EEpPsH ;.  ueno—katsunori@fujielectric.co.jp
HEETAMIE: nakazawa—haruo@fujielectric.co.jp

g )
B LEET AT /a— (k)
EAT AT
ot g 0263-26-3514
rhiE -27-5891

T390-0821 fAARTMIHAEL—18—1
[(BEBMRUVERBE]
KR TIEL, FEERT ANAZROPTHRHCE I HERE T, T720 5 N\T =T SAACOL TH AL E
X, FOYERT NSAAE L TOEHERISHIZ DWW T O KRR A EO AL BT 5,
AGEIEZ 31T D BRI B A IZLL F D& B Th D,
(1) NI =T NAZREDISR BT, EDQINTEHSN TN, BIRTHIENTED,
(2) 7\ =T A ZOFRAALEN E I B A BRI 95 2L T& D,
(3) MHELA RO HATHILNTED, B
(4) NT—FT RAZAOFH . BERORHIIZBWTHEE T REIEATRTIENTED,
[BELX—7—F]
WM., ER T —F A SiC, IGBT, MOSFET, # A4 —R, A2 /3—%_ UPS, &
[(BEABRRUBERZE]
HALLT, ETHEERDEOMEGREATV, R T AAZOBEFI, BILOST—F A 2D, B)
TEICOWTHRES S, ZDdbL, FBED U —TF /S A ADFG, BUE Sk, WIEHIEE 5, Flo, /U —
THAADIGHEL T, FESCHER, FI2 BB A U220 TG H O KEHZ OV TH il D, DT
T =R T O TGO AL FHEL TEY, EEEORIEHBLG ORI OV THFES,
[IRXIEH]
(1) Y- R TR )
(2)N\T =L I ha = AL/ T —F 3 A 2O
(3) 730 —F A ADHE i LB EJFER
(4) /87 —F A AD
(5) N =T A ADBLERAN )
(6) T —F A 2D (R, /A BiER L)
(7) 730 —FV 2 —/ )L O HAF FEME
(8) /T —ICHH
(9) XU —F A 2D 45 B
(10) 51 D /RT—F /A ZADHE) 7]
(€ ¢=E )
MBS U CER BT T2,
[8EE]
Power Semiconductor Devices
274 :B.].Baliga
H : PWS Publishing Company

(R AE DL Ak & ETEIE B )

L AR—NMZ > TEHIT %,
[(BEEHE]

SOV B OB B BT D,
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Advanced Medium Voltage Converters

(Es%A)
RIE

(BEEXENRUVERBR]

AR TIE, AR BLEHEEZEIT D720 Jé%iiT/\/fXLﬁH&fﬁ (R B Aly, HlEETicE AL,
ST L O IR 725 NSDETAE D I B IS S TOAAE BiE S 52 2% AL 5,

AFEJENZ 31D BARM 7252/ B EEIX DL FO LB Th D,
(1) VAVAZ AR T LET L VAL RHRF O EERE 5 KOENOWTHB T H LN TED,
(2) KR BAHAIA RS O FLARN 72 0] A i A a4 5 2 L&D,
(3) KRB AW AAE R D EM oS DRI DWW TR TAZENTED,
(4) RIAT L AT LOFERIE IOV T A 52 &R TED,
(5) B EFREEROFERILERE B IOV TR T 528N TED,
[BFXx—7—F]
KB BIEWIEE, /ST —F AR, vV FLAYLA L 3—4, A, #if, UPS
(REABTRUREARE]
WMALLT, 2 B ORERL %M’EJ?EE TOWTIHE 2R ERRZATV, R %ﬁ&lﬁl KL D%
PREIEEAE R, /X7 — T INARIZDONWTES, Z0%, EBEORHBIFEL T, RIA 7 LB RFAELEE
Jiﬁﬁénﬂ\6{@&5&%3%%@&%@:@\(%&%6 e tz1z, WFITRR % Be bkl zf%jv AR E O
REIFNZDWNTHEIN T D,
[B%15H]
(1) KFBEABEEE I CE A SND /T —F /A A
(2) /R0 —F A A3 F AT
(3) e I B B 5% -
(4) = VFL YA R—HE D JF
(5) M EHRT AT J“ﬁﬁé:hﬂ\éjt A
(6) FLIH, MRS F AU TN D RS R s i
(7) M55 B A 0 8 0D = [ B B & ) e A
(8) 7V HAHi1E %E@i@ﬁ%&%ﬁkﬁ%ﬂﬁﬂ&%ﬁ )
(9 )4&1';:?‘-é?é{ﬁ*tﬁupsa)ilﬁlﬁ%&ﬁy&ﬁ%ﬂﬁﬂ&%
(10) 5% O REF B E A
(#F71E])
VBT TR AT T2,
(€= )
N —xLyhn=7 A
N R S AT AT E MRS
F— it
[RAE D FFM 5L & FMIIE B ]
L AR—NMZ > TERIT 5,
[BEEHE]
SOV B OB SR FE 2B T2,
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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.
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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]
IS T, R T NS ARLZ OISR ORI OWTHAT S, ZHICED, 28 HER O S Tol
(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, “Physics 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
SOERRARE B ORI BT 5,
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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 WZBWCTEFWME], HEER TR FOR B 2L CODIENEELLY,
It is de31rable that students have already attended the lectures such as Solid State Electronics or
Semiconductor Electronics during undergraduate.

KOV AR OIS FE PR 75,

@C)‘I»-lkC,Ol\Z)#—*@O‘IkaC)\DIQi—A
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Semiconductor Devices

(Es%A)
RIE

(BEEXENRUVERBR]

TART VAT A ADEWEIR L2 B D7 DI BEICVE | B RNED BB | 2 Bl
DT AART VAT INARZE DINIENIIV WD EERTHZ 2 HET 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.

(BREABTRUTIRERE]
{:jg?/j%ﬁ%@ﬁﬂﬁ'ﬂi\ SEWVE, BRMED IR OWTFE, T, TAARAT VAT AARIZHONTE
M 5:%/3‘;0
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.

(BE=®E]
KPR 5 O BRI BRE T .
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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]

1. BT AD TEE

2. BLRE L L 2 A

3HTTA

4. B AARER

5. A ARER
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]

ST TSR ORI 1B SO T BB L QOB e B EL,

KOV AR D A FE PR 75,
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Advanced Device Process

CEEL )|
{4 5 (KAWAI Akira)

(BEEFITERKK]
ER15HA04= (N#R9512, E-mail kawai@vos.nagaokaut.ac.jp)
Room 404, 1st building of Electrical Engineering Department, Extension 9512.(E-mail,
kawai@vos.nagaokaut.ac.jp)

(8% B 15 USER B4E)
B F
HEVHEREA T DHHENE /S A ATH DI ERCEMIH T (LSD B LU0 7/ A XD A 45
O ot AR BT B, E, A1 DRI S A AD B ARBIEIC SV Tk 75, ZAUsHEAEM:
F A AD L RS 0T % T BE % BRI #3575,

sk A g

IR S A ZDFE, BT TR D,
CF Y AR D XD FFR I A B C X %,
BT PEE D TR E 3 B - LR X5,

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

[BE+—7— K] ]
AEY LSI, 8K EiE, =y F 7 CVD, AAEAN VT T7 10— AN
Memory, LSI, semiconductor, silicon, thin film, etching, CVD, ion implantation, lithography, reliability,
cleanness

(REABTRUREARE]
1 #%MKLSIO)%ZW—H
BT NAAOENEEFLHE, EIERFED (L, WFIERE 3 _EO RIS (MOS Tr. C-VEFE, DRAM,
SRAM EPROM, FRAM 1w 274 —R) .
3. %@7mtx&ﬁ@%&%ﬁt$%@%ﬁﬁﬁ%4ﬁV&AJﬁ%ﬁCv%ﬁ\%%Jﬂmxvvx%
TatAR myF T MR, v A7 —a 7)—/27\)
4 /kﬁﬁT/va@%K%bﬁfé:mﬂ%(g%’xﬁ%‘iT/w’X MBI IAL, A 7at )7 E)
7/\4’1%% BUID7 A3 G (BT HEMEAT DS 72 5)
6. FiTam S F S E BRI

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.

6. Technical paper introduction

[IRXIEH]
. AEVHE 7 & (Device structure of memory)
. CMOS#EFHCMOS designing)
. Tr?—fﬂﬁﬁ(i(CA VHFE)
ANERLT o 2 AR
- BRAE, PERL
L AN BN T KA
. LURNT A
S
AR FEVERFAT
10. Z)—2 A
11. BT /A

@OO\]@O‘I»&OJ[\'H—*
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[ColaNNe N BIANNJVR O

9.
10
11

. Device structure of memory
. CMOS designing

. Tr property analysis

. Fabrication processes

. Oxidation, diffusion

. Sputtering, evaporation

. Resist process

. Etching process

Reliability
. Cleanness
. Quantum devices

(€ ¢=E )
L (FV R FET5)

Hand made print will be offered to students.

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

HEA50% . LR —R50%&E LT

#HAS 5.

Grade will be based on the following.
50% technical paper introduction, 50% report

(BBAR—LR—UF7 FLX]

htt

p://kawai.nagaokaut.ac.jp

Device Process Laboratory
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Advanced Topics on Nonlinear Optics

[B8E]
¥TA At (UCHIKI Hisao)

(BEEF = ILERE]

ER 156012 E (#9527, e—mail: uchiki@vos.nagaokaut.ac.jp)

(REBHMERVERBE]
liél‘%E E/‘j] > = ~ Y S > YA Ol
v 7= ANOL — I —Z T, EEROM O FZRHE DO IEEAT O DEAR) 2L — T —Hidfr e
S HEBE BT DN TR~ D,
Picosecond and femtosecond laser spectroscopic methods are described for the study of optical properties
of materials.

[k B 1]

I LV AD R AD FHEAHER T HZ L

IS VAR A TR 7~

DGV ZAD MR E A R 52 L

6D T AVATZ Y s VAV o/ el ab sy A I N

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

(BEX—7—F]
Eafpe 7= AL — =, L= =y
picosecond and femtosecond laser, laser spectroscopy

[(BERBRVEBEALZE]
[R3EN A | 7  AMIL — P — 2 EEE OB OB T 57 L SIS BT, ZORAER
AV ANEDRE VL, BEOFE A O a7 = ANOL —F — 03 a8 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.

[ EVRRIEAR—OT VML Z AU SO TR D,

The lecture is given based on printed synopsis.

€ 3-1=D)
#iln] L—P—n I
2 E—REY O ERE
B3] HEDL UV AROREYE (SHG H CARBIE, 2 Fd0tiE, AN —2 A7)
wAlE] SV BRER R
FhE] OV AERE
60 WSROk
A R
S WIS ik
LCIEINE A RFS
F10E] EPER T
F1E T~ B ek
H12[a] ab—L b aRiE
F13[E ab—L MBS
F14[8] THz ek
H15[0] EEHESR VLV ADORAELRE , mIEB SO
1. Laser fundamental
2. Examples of mode—locked lasers
3. Measurement of ultrashort light pulses (SHG autocorrelation, two—photon fluorescence, streak camera)
4. Effect of propagation on pulse shape
5. Pulse compression
6. Expansion of wavelength region of light wave
7. Photoluminescence spectroscopy
8. Absorption spectroscopy
9. Reflection spectroscopy
10. Transient grating
11. Raman scattering spectroscopy
12. Coherent Raman spectroscopy
13. Coherent transient phenomena
14. THz spectroscopy
15. Generation and measurement of ultrashort electric pulses and observation of fast electronic processes

(&#HE]
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ML VAT D,

No textbook is specified and printed synopsis is distributed.

(BEE]
1.”Ultr_._ashort Light Pulses”. S.L. Shapiroffi, Topics in Applied Physics, Vol. 18, (Springer-Verlag)
2:%;{%@%&%’:&%%3%@}14%
3 IR IR IR SR, TR 2 —
4.” Optical Electronics in Modern Communications”. A. YarivZ . Oxford Univ. Press.
[ AfE D EFAM 5 ik & SRR E ]
B L OHIEROL R — NI L0 45,
Scored on reports.

[(BBAR—LR—CF7 FLX]
http://femto.nagaokaut.ac.jp/InUniv/kouha.htm
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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 LIS (1)
7&:@&: %ﬁ?ﬁ%ﬁ1n STEFIZ j—}:)T/\/rxo)'fL S
2. A EPRIO SR (3[) )
(LB 5RO — )72 MEI SV TR 5
3. M-V LA 868 (2[H) 3
GaAs, nPRETI-VIELE W HEAR D HEEIZ DWW T2,
AR T e (30aD)
5. (LB BRE AT /S A A
L BRBRENT L UK (20) O
BRNRNT AL ORI, BIEREE, fiE7 o2 Ak
52~ TIHERT (% () )
B BEENT DAY AT RS ASAR—T T UK _Ob\fﬁfﬁﬁﬁ%@iﬁﬁﬁ%ﬁf‘é%f& S
f_ FEATBF DTN ARV IKV72 30 | MEFCT A A E OEIZ DOV TR 5,
6. WJ@@&T’F@JW (1[=D) i . i .
AT LSHFFE - BHFE S CODIM IR ZE DT AT OW T2, F7o, 73 A A6 O
[ZDWTIRA, A% OHEIFEN IOV TEAEL THHI,
6. LAN—RIEER (118])
IOV THRA LR—=N VBT —ar 179,
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
[55E] \
7oLz, MEEWHERT SAZNPT | AEB 5ol A B RE B E AR
[ R#EDF M5 % & FHEiIEE ]
GF2ONIREIC ONTLR =M AR L, ZOLR—MNIOW Ty a—h T LB T —ar 2179, i 5
BTV AR— ]\V\?ﬁb‘i?O%‘ TV T—arRN30%ET 5,
Students will be graded on written report and oral presentation, as well as class participation.
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[(BEEHE]
ZEEIL [T AAAATRZLILIL ZEEL CQOAZENREELLY,
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Optical Materials Engineering

[B8E]
/NP 5] (ONO Hiroshi)

(BEEF = ILERE]

ER 15607 A = (PNH7£9528, e—mail:onoh@vos.nagaokaut.ac.jp)

CEIELOPAIS L AL ‘
SEFREL, P T NAR R FBG E SEICBE T 55 B OV CO AT OUEERE ), LB T
—Ial e REIED,

(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)

(BEABRVEBES K]

FH FRROT—~NH—D2DBMZERD, ZOFIMNELZREL, LB T—varai1), VBV T
— A NIBNE 2B TOBRIGEZITOIEELIC, BB DRI T2,

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

1) a7 205 FEE K (Classification and characteristics of the hologram)

2) 7+ N7 7T 4T ih Rz kAR r T AL (Hologram generation by photorefractive effect)

3) WA ST MR LR e DIaFE (Polarized optical wave in the anisotropic materials)

4) BRI FNR (R VA, R —3h5) (Electro-optic effect, Pockels and Kerr effects)

5) By ikdh & 5% (Optics in the polymer liquid crystals)

6) FEBIHECL A B4y T & R R FE 7 (Poled polymer and light intensity modulation device)

7) iR b B AL ERFA T (Alignment treatment for liquid crystal)

8) T 4 AZ DFEEE L 0% - T4 U HE (Classification of the optical memory desks and a principle of the
recording and reading)

9) ?&%%%%?ﬁé% (PDLC) &F /i (Information display by use of the polymer dispersed liquid
crystals

10) Va)*‘/fﬁﬁﬁ&ﬁji‘@ﬁi{zﬁ (Characterization of the anisotropic materials by means of the Jones
analysis

11) fi % e+ L F 0 {EFH (Principle of the polarizing optical devices)

12) & T OJRHF L F DN EFHR~D ) (Optical measurements by means of the optical
interferometers)

13) [EHT#& 7% =5 e il & 43 R HE Spectroscopic analysis by use of the gratings)

14) YeE B MO FHAIFE AT (Measurements for the photocurrents)

15) #ig B0 IR A SN AR R e D 3 A= (Optical phase conjugation by degenerate four wave mixing)
16) R T AREYEAR A ER~D A (Optical deflection by means of surface wave device)

17) I XA B 1RO JFHR (Preventation of the surface reflection by optical thin films)

18) EX LRI DM E B (Experimental methods for determination of the electrooptic coefficients)
19) B AHBE LR 257 ¢ — (Image collilation by holography)

20) AR 7 )Vika s T 7 4\ L HAR AfEMNT (Stress analysis by holographic and speckle interferometry)
21) Wi 7 A A7 L £k (Flat panel display)

22) =7V AN —DJFERE S (Principle of the elipsometry)

23) Bragg[al#r & Raman—-Nath[E|#T (Bragg and Raman—Nath diffraction)

24) & B EEIIB T B EJEHT (Reflection and refraction at the metal surface)

25) & BEE TOT T AT M (Plasmon reflection at the metal surface)

26) F VAL —H —DOfE A4 OFYRJFER (Principle of the short pulse laser)

27) DLTSIEIC LA YEARDOIRW A HENT D[R] 7E (Characterization of the deep level in the
semiconductor by DLTS)

28) AHEELZE ¥ (Organic electroluminescence device)

29) ﬂ;%%@i‘é%‘@&ﬁéﬁﬁﬁ/~“‘f~ (Optical material physics in the semiconductor and semiconductor
laser

30) (VARIEAR T-E5EFEZ i (Optical interferometer by use of the phase conjugated light)

31) ISy F-EL IR O S6HE (Orientation of the organic molecules by polarized light)

32) BB BRSSO Y52 A (Optics in the ferroelectric crystals)

33) il & DRI EFERT 7T A ELEk (Photosensitive materials used in holography)

34) T~ D FELF DN (Principle of the Raman spectroscopy)

[#B%15H]
() BB ELATL BT — a0 (3055 EE) (presentation, about 30 min)
(2) BZINE L DB ENE (questions and answers)
(3) # Bz X A0 (lecture by the teacher)
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(#&FE]
7L
(BEE]
7L
[ A& D FTM 5% & SR E ]

(1) FHENZ (30 FLEE) (contents of the investigation)

2) 7L BT —ar (20 ) (presentation)

(3) EBEIGZ (20 F2E) (questions and answers)

(4) M BHIEE T DL R —k (308 F2%) (report about optical materials)
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Instrumental Analysis for Electronic Materials

€EEE-4=))
AFF 5281 (KIMURA Munehiro)

(BEEFITERKK]
TR SH607 2 (PHR9540)
Room 607, 1st building of Electrical Engineering Department, phone#f 9540,
E-mail: nutkim@vos.nagaokaut.ac.jp

(BEEXANRUTERBR]

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.
ZOFHEFETIL, BAMEOFEAM - FEATEEE (2 OW T OSEREL IS IS OWTHED RS, AR ES - R '
HPEETE R0 ST I DWW TR AR | FEERITERD Th A9 BB B O FRHT I Z S i 72 i AT TF B 2 128 4R
HKAINZTHIENHBITHS,

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

(BEABRVEES K]

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. \

FT, REARE A E O FEICHOW T 2, ilE T, BRI OERETHIY LT 2 F B2
LT SCRE E AV E NG IR A, R I BV B TREELIT,

€25 202D

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.)

(HHE]
KEETE—, HATHIEE DL AP 88 %5 (2008)
(558]

Instrumental methods of chemical analysis / Galen W. Ewing. — 5th ed. — McGraw—Hill, 1985.
[ A #E D FTM 5% & SR 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

(BEFIHE)
KRR O B R L 2B T 5.

[BBRHA—LR—CF7 FLX]
http://alcllan.nagaokaut.ac.jp/” kimura/lecture/iaem/index.html
Instrumental Analysis for Electrical Materials
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Technology for Electronic Materials Synthesis

[B8E]
5t B —EF (OKAMOTO Tomoichiro)

(BEEFITERKK]
TR 54052, NHRI513
E-mail:okamoto@vos.nagaokaut.ac.jp
(REBHMERUERBE]
IR, ALEW TR, FER, IR, dOCRFEOETIv 7 A B O G BT EZ2 B | L F2R9E]
RDFEL, - B RV BtO R EZ H AT 5,
(BEX—7—F]
HBARER, BHPEERL, ZVEM B, A4 ARER ALEW S8R, BCHR, FFER, B, BarER
[(BERBRVEBEALZE]
AT, BoAT & BHZEE S EE A HOBI O S MU EIZ BT 2 M4 78 2, 1231E, & H P HEREED
OB IR T2 BT O v 7 2 R b H ViR 15,
€& 30D

1. MBH ORI 0 % RE 9K R Mt I i - SR IS, B 1512 SV C R
2 l*ﬁ)if“/i%%f ILDOLETHREMN LTIV I A B O G RRITIEIZ OV T (FE#E2)
. KNI Z ) L SE DT O EHE KT SV T (RBTOIE Y 7 A)

(REHR D FHT 75 3% & ARl IR B )
PR B LU H AR D A Vikam L 7o ey 7 2D NI KD i & 7 I35,
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Advanced Quantum Theory for Electronic Materials

€EEE-4=))
i H4T (KATO Ariyuki)

(BEEF-ILERE]

FERL 53032, NHR9503, E-mail: arikato@vos.nagaokaut.ac.jp

(IBXEHMERUERBE]
(R 1) . e .

BT OMERICIWTR I EIIMEAR T R THOHN, FHETORRIT TILR T IFOLKEE S
NTIE, FEFEF D THDEITNODIN. 22T, KFEE T, FECRARE R F I FONRIE A
EL, T M FNOLOBELEL TN 155270, &7 NFOERLEIT). SHITEF, fix O
%&;ﬁ@éﬁ%ﬁ%#ékwﬂ% WHENTWDIEO BT~ RESE 5.

pES 2N

B NFORFR L OEII) FEOBEICOWCHREL, BB TE528. K AT,

() fRHT )2 (T 0T V2B, NUVINER) A BT 5. i
(2) BN FICHBIT DREFE S B LU THI A BE L, Z b DT 115 L OBIRICOWTEfFET 5.
(3) JORAAL (55 B 7Ab) 2R 5.
(BEXx—T7—F]
fEMT 17, ' J0%, i &1, A CRFEEB IO A
(BERBRVBREARZE]
AR T L) (22— B OEEDSIGD, BT 70777 P2, NIV TEAIC
OWTHEE TS, ETR TIIE CEALL R T AT OV TEEL, 1753 LUK 7y 0 51k
[ZOWTHEL, SBICENONT T T V2B, ~UVNAERUSEZEIZBEL TODHT LA 5. GE
%ﬁﬂﬁgm%miﬁt(%ii%m IZDOWTHFEL, SOICKRBRR DRIV R T /15 ET
K TlE, MBEIISC TV MERAIL, thE, 7oy =/2% IR E1TO. Fl, Rk T1RIC
B HMGER CEMLI-Z L, BN B2 EEFE L THHW, 2 ERIL, SEif szl TidkREloH
FTTARERBRY T 4 —R R 7 %479,
€ 3-1=D)
L) E (B 1)
LTI T a A (B2 ~ 5 3H)
VR TE A (B 438 ~ B 63
BT OWEE (GETHE)
ATHIER (81 ~ 2591
RSy (BB 100 ~5512i8)
- SO MG (551336)
SO R im (B 14 ~551518)
(#FE]

FRIZHELARW., MBS TV Ml 35,

(€=
(B /) F a2 ST O A SRS GERIEY A =T 17 17)
(BUROET ] 1)V 074% (EEE) o
[(E )P LREAR Sy | RP. 77 A~ AREY T AE (B3 3ER)
(VERRIC B DGO R i) KEEANE CEEEER)
[REAE DM A% & FHEIE B )
EEOEE LU EEI DL R =M LG 5.
[(BEEHE]
P OIANERNTEG T 5. ZOFE IO NE M TELILIL 25 (SO O THS.

i

CONO Ol Db —

_36_




SATFLLS | REHER BE 2B 1%H
System LSI design

[B8E]
FHH #% (TANAKA Kouji)

(BEEF-ITERKE]
FERBIRRAT JERESE TEL/FAX : 0276-88-2672 E-Mail : ktanaka@sannet.ne.jp
AP PR E ZE S B B3022 B 5 (N#29502, e—mail:kyasui@vos.nagaokaut.ac.jp)

(REBMERUVERBE]
B E T SN D KBRS R 13, SR LR ORE _ibfiHE@Ea%Féi%””% ENMTTF o
{ESNDT AT LLSHUIEFHL D0 D, ZOFRIT, VAT ALSIORE, B FIA, BRFHRALTIE, Joifh
et B b HEAN. S IR %EJZ%;@ T ARREE ﬁiﬂ%%%ii& _Ob\’C%ﬂp LR RO
%Egﬂ%%ﬂg%iﬂﬁ/xTALSIﬁiﬁT 127 OBV AR T E T O s A B AL C, 22 L e 2 0 B %
BT 5,

[BELX—7—F]
A7 LLSI, SoC (System on a Chip) , BIfEG AL, FmEE A AL, SXEHRRE, T ANE G b, LAT UG #
AT gk, ~A7a 7 at Y P(ntellectual Property)

(BENBRUEESS]
Y AT ALSIOZSE, R, 7 R—1c DV OB T, SRR A TR a5
SR CoE LRIV TR IR LR 5, 2iC R R BOT AT ALSINGEF
lizonTh S .

[IR%1EH]
1 VAT ALSIE T
%2@’“%3]& ./XTALSIHXLI+7D‘—
B4~ 51 /XTALSI%EE%%
HOMW~EETH HERE - R
M~ H9M HEHE - s FLMAE
HBIOA~FEILHE VAT UG

A T )

13 SR L oy

BlH ARG

BIsE  REAEHIES o
€t )

ZOMEFRIT. (BR) IR T2 5E £ 4 — (STARC) O IFEIETHHIZ , THF AMNISTARCLVEE
BRSNS, STARCHT % A (LSTREEHR) L7 Y= % —FIPDFF — 2% 35,

(R AE DL Ak & ETEIE B )
HJE 3R 5380 % LA _E CTRREL AR —hOFHIIOFE B, 60800 EEBOOLNTZLDEEHET D,
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Advanced Information Networking Technologies

(B8]
L& 752 (YAMAZAKI Katsuyuki)

[(BEEF -1 EKE]
B SH5PE5055, NHR9521

[#2% H MR U i )
WHRB(5 F oy by — 21, 450, T a— S IR AL ARSI Tl AT/, SBHICE/FL7
SIRINB [ AERIAF I NT— 2 | ~EID TR, o R FFEN o NI — 28 TG Yl
B b DD DI I B TR o NI — L 7 BN B L2 >TV 5, Aehee T, T80l o b —
FORIBE B0 S RIE RS LA SO0 il S0 R — WO ST S0
e A B S,

This lecture is intended to understand the evolving information networking technologies by presenting and
discussing a history and background of network, the latest technologies of various fields, and relevant
topics about network and human societies.

(BEF—7—F]
e S SANIAR /NI A S 5 N AT 0125 SV NVESS/NE SUNVESS/ & ut= sER) A (i oVl b S NS/

information network, ubiquitous, mobile network, network security, sensor network

(BEABRVBERN ]
AT ARE LORATEBHC LB HAETI, F, WK ODDIE Y 2N T DB LB ROLH— e
L, ZORRITIE ST,

The lecture is provided with slides and hand out copies. During the lecture, reports from students will be
requested for some topics, and discussions will be taken based on the submitted reports.

€% 34D
- EHR Y N — 7 ORRES 1D R
¢ AERHAT =2 AL TDTALA
- AUF— Ry hORGHEHEIRE i
© AT RYNT =D LTy I 2 =T
- IPFERR - B 7 A {E & R I
I A I SN
- UYL AR =Ry T —7
© RN =T LGRS AT DX 2T+
S AN e S =P N L

— History and future of information network

— Mobile terminal as ubiquitous gateway

— Internet — its design principle and issues

— Traffic engineering of core network

— Voice and video over IP and quality of services
— Mobile network

— Wireless and sensor network

— Security of network and information systems

— Network, societies and human beings

(#FE]
2L,

Not specified.

(8E&E&]
2L,

Not specified.

[ R #E D F M5 % & BHMEiIEE ]
HIR L BRBEL R — R, BB 8 O i 2 G I FEn 35,
Evaluated by attendance, report and examination.

[(BEEHE]
SR I TFEIZRB W T Ry N =7 T R OEE |2 BIEL TWOAZENEELL,

It is desirable for students to have taken “Network Engineering and Exercise” of the undergraduate 4th
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grade.
KORAFE S O B R L 2R T 5.
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Advanced Computing Systems

[B8E]
®H BAE (TAKEI Yoshinori)

(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 7 BRAR A L CimBRBA S~ D BfR AR, HEaHY T 7 e —F 28 AT 5. 7 /ML LIZIEF R
ONWT, ZORIBEEB FIEL S, SOIAFRIEEEASEORRIZOWTHY, KO SFiEL
T b DRIRE, MBI E0F 2o 7 Bk D 3 B E 112 351 AL ST A RS 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. Then, expressions and
implementations of modeled sequential circuits are given. The theory on formal language is introduced,
which explains relations between formal languages and corresponding automata. Sequential circuits and
Turing-machines are discussed, from the view of computing ability.

[E%IE 8]
- i 2D FERE L BRI B DFE P ( ( 1J8)
2. n‘H ﬂi‘mﬁlﬁlf‘t&klﬁlﬁ&#kkﬂ 21H)
lﬁfﬁﬁﬂkﬁﬁb%% (553-41H)
4. AIRA—h~ L IEBLERE (5-61H)
R BR (BT B
5. 7°yv:§fr2yﬂ“—bvbykjcﬁﬁia M= a5 (F8-101H)
6 Fa—U 7R (5511 121@)
7. FHETREME, FHE R (B513-141H)
R ABR(H 155H)
1. Fundamentals of Logic and properties of logic functions (Week 1)
2. Combinatorial circuits and circuit complexity (Week 2)
3. Sequential circuits and state transition (Week 3-4)
4. Finite automata and regular languages (Week 5-6)
Mid-term Exam (Week 7)
5. Pushdown automata and context—free languages (Week 8-10)
6. Turing machines (Week 11-12)
7. Computability and computational complexity theory (Week 13-14)
Final Exam (Week 15)

(#HE]

A BEF R A — N~ SREE VA = A%

LB TR ZEFICE B 2R T 5.
(&E8&]

R GLE [ AA T 7 0] B B ) = )

& H |/EE{J/—< IE A —hr~h 3 uuﬂnﬁﬁJﬁkjtﬂjﬁ}j

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

i EER, WIS, 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]
TATHNAG BRI D MR A E S L QOB ZEMEELL .
Students should know the basic theorems of digital signal processing.

KOV AR OIS FE PR 75,
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Wit o A T LIS EE 2B 1%2H
Adaptive System Engineering

(B8]
B 1EJE (SHIMADA Shoiji)

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

(REBHMERUERBE]

% H ) (Lecture Purpose): B B 4 51, &8, BHGILILE D7 1 0 515 B ALy BF |2 R e
VONIEJEE BALERIZ OV T, J@TE /XTA@T%EEJ:%@E\ WISRRIERE & BTG BT EGR , TV
YR LEZDOHERIEIZ DWW TERT 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.

¥ - #F HiZ(learning and educational targets): &0 & FEZR B PRI IS EFFIT IR TE D R 7)
CICBE N ZEST 5,

=A% B A2 (Achievement targets):

1. WIS AT AOTREIZ DWW TEE 5,

A clear understanding of the configurations possible for adaptive systems.

. BIEHE B AR DAL e/ N R H PR D,

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

- T REME T O R SRR SRS ABLHEEIEA B L | K7 VAV X LD FHEAE T TE D,
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. LMST7 /VAY R LDE &5 i H TED

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.

\S)

w

[BELX—7—F]
WG AT A TR BE, b, TWERE, SIS G l\7/?</\—4f~/l/74/l/5' Fo/N T IERATE
lﬁ/\%/l/}:lﬁf‘ﬁ VEREHITH . AEOHESREE, =a— ok, Sl Tk, B iR, QB S . LMSIE
Zk

Adaptlve 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

(BEABRVEES K]

FEWERI 72 N O F BT £ CREIR S AL TV D5 SLDEA 7 i EZ I T M E B LB B AT
b5, BARRITIT, BREND TR s BITEI Y CHI TR a4, L ThARIC OV TE
1TV, BRZ RS | oD AR )3 ] 6i9iﬁlﬂ¢%§2‘%%ﬁ90 ARG ClL, 52 DAV E EZRE T 5281
X0, A E BRI TREEL | A T T OIS E S T 5,

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.

[IR%1EH]
1. WG AT SEEE 5 A 4] (208])

General introduction and application of Adaptive systems (2 classes)
2. WISHRIERS G (2[E])
The Adaptlve Linear Combiner (2 classes)
3. 22U FFME il i (2[8])
The properties of the Quadratic performance surface (2 classes)
4

- PEREfh I DR (3]
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Searching the Performance Surface (3 classes)
5. AEHETE EF DN (2[8])
Gradient and its Effects on Adaptation (3 classes)
6. LMS7 /LAY R L (2[A])
The LMS Algorithm (2 classes)
7. WISE H A COZE R (2]8])
The z—transform in Adaptive Signal Processing (2 classes)
8. FHIA SR (1[=])

The final examination (1 class)

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

(BEE]
”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,
ME ST AT DAEGE | i mAF, =ta 4, ISBN 4-339-03081-3,
(RS BGR EIS T (2 2VAE BALEE | el — | JL#, ISBN 4-621-03468-5,
e/ “IEOHERE T OIS ] B RS /NERRE, RPEE L, ISBN 4-88595-048-1, N JG 7 SALEL ] |
HHE ., B, ISBN 4-7856-2011-0

[ A& D FTM 5% & SR E ]
T OEI Y THNEIT OV TIEREAT o T [ L THE RIEDO L AR — ME IR A 5 S (20%) & 721
FHIAERER A SL(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.

(BESER]

KBTS FEBEL LW O T 4 DH AT HABLEEE” DIER A AR E L. A RN DFAEL RS

%L;u ;)z; LiaL, HARGEOBME CE/R WA AT, SRR EITHNMEABIR T 20T, Bib> THLUH T
[ECASY AN

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. This lecture is for Japanese students. However,
International student who cannot understand Japanese, will also be required to attend private lecture in
place of the regular, Japanese—language lecture.

KO RRAE 5 DR BE I BRRE 5,
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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 power 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 achievement
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 method.
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 neighboring 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 discrete 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

(#HE]
(5 R A JOR, B )
MEBALEE D ILREL IS R HIE, R B TR
(58]
(PR ST o 7 R =i
Williama Gardner “Introduction to random processes with application to signals and sytems”, McGraw—Hill.
[ A #E D FTM 5% & SR E ]
LAR—ROFHINZ LD,
Achievement is checked based on reports.

(BE=R]
AT A E 5B SR | [ 7 2V AE S AL B | (BT 5,
KOV AR OIS FE I BRRE 75,

[BBA—LR—CF7 FLR]
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]
T AL L 1F B AL BRI Z BT DU < O D B SIS IZ DWW TEiET 5,
The lecture about some theories is presented in the fields of Information and Signal Processing.
[BEE—7—F] \
BT — U =254, B, 742V IE AL ER
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)

BT — ) = S K BT 2 A A (1~3 H)

| BUGEIE LA (A~ 6T H )
HGROIEELRER T — ) =2 (T~9H H)

ABFALFLA~D Euler OEFDIGH (10~12100 H)

T ATENAGT BB AR, BR, (K (13~15:88)

. Discrete Fourier Transform and Circular Convolution (3 weeks)
. Multidimensional Signals and Transforms (3 weeks)

. Basic Number Theory and Discrete Fourier Transform (3 weeks)
. Application of Euler’s Theorem for Signal Processing (3 weeks)
. Groups, Rings and Fields in Digital Signal Processing (3 weeks)

(€ ¢=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.
SRR DA EE L BT 5,

[(BBAR—LR—CF7 FLZX]

http://inflab.nagaokaut.ac.jp/lecture/
WEMAAN—Y

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)

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

(REAGE H ]
G

L7 —h (5]a])

it /—h

(A 5 1] ) ) )
EEORHImIE B O A ERLOER IO EREEREL, MERICHHET 5.

(BE=HE]
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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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TR R F L s E s R — AL R

“The handbook of brain theory and neural networks”, M. A. Aribib Ed. The MIT press
[ AfE D EFAM 5 ik & SRR E ]

LiR—hET AMT L TRk 5,

The grade will be mainly based on the reports and examination.
(BEHIHE)

SO O B R L 2R T 5.
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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/1F551751(2)

7. M/M/l/Kﬁf@ﬁﬁU

8. M/M/SFFHAT4

9. 7—72B,Cx

10. w/LaZ e CRELZDOMDFFHATSI
11. =/ a7 Iz O\ T

12. M/D/ 1 AT DOfEHT .
13. FEBATHIMEMTIZ B 238 R IUEE 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, ) IR 363, ZRALHIRR
Textbook

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

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

[RAE D FFM 5L & FMIIE B ]
FHIRIZFE T D RABR O A L > THAL AR ET D,
Evaluation

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

(BE=E]
FERER 728 oy AR, BRI O Fnifk A L E T D,
Fundamental knowledge of differential equation and
linear algebra is required.

KOE AR 75 DT A FE I BRRE %,

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 —

_54_




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/mdl18/
Yukawa’s Lectures Web Site
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Advanced Gourse of Digital Image Processing

(B8]
G BrZE IWAHASHI Masahiro)

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

(REBHMERUERBE]
TEHRIE1E BAIRO IR T DT 14V F 0 AZ AL B 2 SRR 72 T A B L OUS I BARIZ W 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]
BRI 7 —) 2 WA E L DD TAVHIAG BB TAV N T NH L TFL—ME
B e — T L N BRI /N E R EZIC W T JPEGOMPEG 7 8 CH| S A 5
JEREDIG B 28 CTEE 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”.

KOV B DR AR BT,
[BBRHA—LR—CF7 FLX]
http://tech.nagaokaut.ac.jp/lecturenote/H14GRAD.html
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Natural Language Processing

(B8]
A Figs (YAMAMOTO Kazuhide)

(BEEF = ILERE]

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.

(#FRE]
BARLLF O A 2 TELTHD,
L. ﬁﬁééﬁkﬁ'ﬁmﬁ}ﬁéﬁ o
2. TORESRARMT 070 T, BRI S RRET V70 E
3. MR CYKIE, Ty —MNERE
4. TREORMEAT - i S0, WIRA Y P — 708
5. ;cﬁ)ﬁﬁﬁﬁ SERRMEAT, BUCARMT 72 &
6. Sana il = — A AU L
TS B AT RE
8. PEAREHAR & & P RHAR : I BIRIGR , weatRaR7e L
9. Tﬂ‘rxh%-ﬁﬁ E%ﬂﬁaﬂjiﬁ -
10.ZDOMEFHOH L5 E)  FHRFE, L5 iHEel

The following topics are planned.

. 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]
FRIZHRE L2V, MBS TV MBI 35,
None is specified; the participants can have the handouts at each class.

(58]

ZRR— L=V BWDL,

See the Web page below for list of reference books.
(B DFHE S & FHEEE ]

LR —NE TR BR O G R o TR A M35,

The overall assessment will be assigned according to the result of the final examination or some reports.
(BE=E]

BERDATARAM R A2 E O INBIE#E T LD Web R—UIZ8>TABT 5,

More information can be obtained at the Web page below, such as lecture slides and

OO0 Ul Wb+
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supplemental/additional explanations.

KPR B D W AR BB,
[BRA—LR—DF7 FLX]

http://nlp.nagaokaut.ac.jp/
H A S LB R (B SR S LB 7R )

=N~
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Advanced Simulation Technology

(B8]
H I ERL (NAKAGAWA Masahiro) « A6} & 5= (KITAMURA Michio) « @& 1IEF01 (TAKAHASHI
Masakazu)

[HBEEF - TERE]

BRI 609

(REBMERUVERBE]
€= J=NED)
TeiREIIC BT DR EF O A B LR B HIIR O B TRAIR Ep5 TS /\JV—/E/&TTW)%KTS@

é%wvﬂ:&@%naﬂl: ST, EMtE’JﬁF'EJ;%_ODm@éﬁzfﬁﬁq:/iz%f*%@ BEIE D B 2 iR S
A OTR 2L — 25 FURBI U CIE B 5 L0 R0, BA R IR R R D BTy S =TV 5
PALRRN ZRGT 2.

=D EEEY i i

13 3ab—a o BB, MBI, B EZBRRT 5.

2. MR E T VDN CHEERT D,

3BT Lo A TR LI E S L £ TV FIEEERT S,

4 ARFEHIL BRI D 13 JE BT AR5 2.

5.2, R OBEBUILFIEE T ORIFI SR 2 BT 2.

6.5 =l —al i ROETRIE SRRIE L FHETD.

1332 = a O RA LRGSOV TERE D,

(REX—T—F]

ETVT, a—T 4T, Ralb—ay, BVaT T4 —ak, CAE, CAD, BUEfifls, ARSI,
HIRERE, il Rk

(BEABRUVEBES K]

Hed, dodms ol —rar BN ENE, B, HHMERE —RiaEm 5. BARGIEL T, RnE s
FEtEplcEy, /::LI/~/3/EZTTT0)7(ETEH$ K mFEHI LOI/\VC@'—'FPEL/VCI/\< Z O T T
IS MDA—F 4 TR BT S, SBIT, SRal— i RORIIE iob\f WIERRIRHI D 72 5
TR EEO LT, FO I T EICOW TR T 5. £, BETIZIZE L L TWDIK TR %
9800 B R R IZOWTC, 32l —ia 20 CHRZIRD 5.

[BXIEH]

1. vRalb—raroEs, LEME, FRMECONTO— K
. CAE(Computer Aided Engineering), CAD(Computer Aided Design)JEhi i
TR R ENC BT A 2L — g . B, 2R, Ei s
R T OBEERET VT ) ) )
- HdlEfifis A RRGED R (FDM), A BREERIE (FEM) D2 — 7 (2 7 A — LETFTT N
AR IVT B R R 1k i
6. FDMIZ X DML Rp2E RO BERU b SARI oY TR D #2255 Ul L gk
7. FEMIC & D15 22 M OB b & A TREESETEAF — 4
8. CERBIZED T vl I 7 ik
9.
1

Ol v W DN

7/7zr7I/uji&imﬁa’:?iz&5‘%%&1@%@%%%%@Eﬁft&%@%fﬂﬁ‘?i‘/&“
0. EBRDO TR DOFRAE LO X T W BT R OB T L &
BERICTIR B
L1, BfEfitir 7 w75 SMERL S mndidb - i b Hds
12. 32— asfE R oFREE
14, WFREE R LA R RE MO R
15. FRPEREIAR D D BRI R Z B O & BV & S 5 1k
(#F71E])
Bzl
(€= )
R TEERARA
(R AE DL Ak & ETEIE B )
L AR—RE/NT ARD S H60 5 0L Fa Bk
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Advanced Gourse on Computer Gontrol Systems

(E%R]
2 ]

(BEEFITERKK]
e R SR E54 55
A& 9574 (hirao@vos.nagaokaut.ac.jp)
Room 805, 1st Building of Mechanical/Construction Engineering

(REBHMERUERBE]
TV 2 —Z ORI HBIER T 27273 T LRMEROEENE R LD L TD, RKFERTIEL, mLRRarEa
— i Z B D7D DN R =T )Ty = T R VAT XA MOV TEFET 5, £,
FEER Y —E AL VB T T DT 4 U A TN a—T U T OW THERZIRD D,
Corresponding to the extension of computers to a wide variety of safety—related controls, the importance
of ensuring safety is increasing. This advanced course is aimed at understanding hardware/software safety
technologies and risk management which realise a high level of safety of computer control systems, as well
as dependable computing for the trustworthiness of computing systems.

(BEF—7—F]
LB o —HHE RV, R, SRR, R, T — =T R R R, T A T L3
Ea—T T
Computer control, Safety, Safety Technologies, Hazard analysis, Diagnostics, Fail-safe, Functional safety,
Dependable computing

(BREABTRUTIRERE]
ﬁﬂﬁlﬁ?‘“'éfU‘/]\“C“ﬁﬁ%ﬁ% HFTIT, CPURE DERN— R =7 O ES /A X, V7 Ny =T =5 —
708 A a—ZHIEIC féfﬁﬁ%lf%é/\*f REZT | ENBIZH T DR BHEROT_HD/N—R
eV /7br7:c7’£ﬁszm IZOWTCHRIR T2, IHIT, URZ DY RU A MNIL > TERE MR T DR
BOWEA L EBHE OB R FIEIC OV Tl 5, $72. B/ —E AL LR - (57 (2
ETNAE =T 4 T IO TS D,
The lecture notes are to be provided during lectures. A series of lectures deals with hazard causes such
as hardware component (including CPUs) faults, noise and software errors, and hardware/software safety
technologies as their countermeasures. In addition, the concepts of risk—management—based functional
safety and its requirements prescribed by international standards are explained. Dependable computing
for the trustworthiness of computing systems is also outlined.

€ 3=1=D)
L2 B a— il 2 4
2. =Ry =7
3B R—FR Uk
VANV reots 2}
5. Mg REZE A LIRS
6.0~ K AR
1.TA4XRBETIaa—r 400
. Computer control and safety
. Hardware safety technologies
. Hardware safety components
. Software safety technologies
. Risk management
. Dependable computing

(#HE]
oL
No. Lecture notes are to be provided during lectures.

(558]

“Hazard Analysis Techniques for System Safety” Clifton Ericson II (2005)
“Practical Design of Safety—Critical Computer Systems” William Dunn (2002)
“Safeware” Nancy Leveson (1995)

EHX UGN TS READE  (2005)

TANHE T IV AT A K (2005)

(BB D FHT 75 3% & ARl IR B )
IR DN AR — M Lo TR %

Students are assessed by several interim reports (40%) and the final report (60%)

O Ol v LoD =
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Coulson David+ [LH H (YAMADA Noboru)

(BEEFITERE]
FEH kAT
(BEEXANRUVERBR]

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.

(BXEA]

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)

(%7 &]
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.

_6‘]_




Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Valerie. McGown &= F 3 (MIYASHITA Yukio)

(BEEF = ILERE]

Management and Information Systems (MIS), Room 404 « %% '% {5 ¥ 5% ; 404 5=

(BEEXANRUVERBR]

The aim of the course is to enable students to acquire the skills necessary to present a research paper in
English at an international conference.

(BEXx—T7—F]
oral presentation, participation in international conferences, academic/ research reports

[(BERBRVEBEALZE]
SYLLABUS
This course uses video and audio tapes to demonstrate the skills and language required in oral
presentation. The course covers:
— registration for an international conference
— preparing the presentation (what and how)
— delivering the presentation
> beginning and ending
> audio—visual materials
> voice and body language
> handling questions.
The video also provides an example of a poor presentation.
Basically, the course is conducted in English but Japanese language is also used as appropriate.

(&7HEF]

TEXTBOOK
Copies of course materials (English and Japanese) are provided to students.

[ A& D FTM 5% & SR E ]
ASSESSMENT
Students will be required to make two 20 minute presentations in English. The first or initial presentation
is a “practice run” which is revised and improved for the final presentation. In principle, the final
presentation accounts for 100% of the mark.
Each student is required to select an English article which reports research related to his/her own area of
study. This provides the content of their presentation.

(BE=HE]

Prerequisites:
The course assumes a reasonable level of competence in English language. Students are required to take a
short spoken and written test before being admitted to the course.
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Written Presentation BE 2B 1328
Written Presentation

¢EEE:4-))
Coulson David*ZZ 3 E15 (YASUI Kanji)

(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 RE  1E4L 2%°H
Abstract Writing

(Es%A)
RIE

(REBHMEUERBE]
1. BEEB . ) ) R ) .
WH7EE, Beffrd EL TR THLIGETOM LD ESH 2 FE 5, i LOEFREIT, f RIS
BIFBENENORE|IZEES D,
2. R 1 . .
A SCHERC D BRI 25 2 AP L, B AR 2 L1280, GBRRY CRIME G SCIERKBE /T, FRIC
. Abstract, Introduction, Discussion®{ERSEES1Z3ED,
(BEX—7—F]
Manuscript, Abstract, Introduction, Experimental, Result, Discussion, Reference, & SCAERk
(BREABTRUTIRERE]
SEBRO FeFR R A VO Chm S i & 5 07 O RAZ PR 5, FrlZ, Jeikim LD Abstract 8L}
Introductionl= > v C A& OB Z ML . Yo CHEids L OVERAE ) ihib 5., 5k B B O Bkt
(LB 2175, 10-20 KRR DOZ A NBE LD T, ZE BBV AICIT. BB,

(BE=®E]
KOV RK2 VAR BE L PR
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Global Leader Research Proposal and Design

€EEE-4=))
K2 H - Co-op# & (Staff)

(REBMERUERBIF]
ROBEE T — LRI 0— SV —E =R T 0T ADIA— RN RGBT — LANTDT AT
yiar il T, BODWIED 7 R —Y L2 4oRk L, e BRI IERE N 52 La HIE 3%, 20
FHRICED4 B OBFTEOBARE], HMEE) Al T WA RENZE T2 BIEL 5,
(BEX—7—F]
23—7’“7‘%1%—47“/1« FOTEFRE T — LA E | e L BT EL, [EERAOAEEL, b
(BEABRUVEESE]

EHODWFZED T R — PN 2R UEBOIEE R L LBITHPME, FHUE, 2 ~DOEBREDOBLEND
iam L72 BT, TN ARMEHEELL TEED D,

(AR D FE 75 3% & Rl IR B )
U —F 7 uR =L B L O E B EONAFIZ LT,
(BE=HE]

S TS B A T — DRI — VY — X — R T 0 T A DA — AR T IRET D, &R
2HEMZ L THEMTEXDT a— Vit - B FE D% a ~To R O HESE T D E N E L,
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Multi-Disciplinary Integrated Global Discussions and Cooperative Learning

€EEE-4=))
K2 H - Co-op# & (Staff)

(RFXEHWRUVERBE]
[%%%Hé’a]
Prrh s —Ba— 254D, IREHERONNICo- op%ﬁzﬁ@%/ﬁ)/&@?b& ENEINDNLZET D
/\%ahm HBUCICARD IR EATIC DOV TOREROHER A BT, Bed 0 B Ofh & BB 25153
5. BARBYITIE, F— LB TOFGERE AL T, fE 2 OISy B - WF TR & Aih 53 B & O BE M B4 B
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