£ Ea—K (Code)

#1 B4 (Course title)

Course title (English)

10C643

B LRI FE R R 0 1

Advanced Experiments and Exercises in Electrical Engineering I

10C646 FBR R TR K 1 2 Advanced Experiments and Exercises in Electrical Engineering II
10R610 FR LR 2 — Advanced Electrical Engineering Seminar

10C628 RBE 7R AR State Space Theory of Dynamical Systems

10C604 S AT N Applied Systems Theory

10C601 TR R Applied Mathematics for Electrical Engineering, Adv.
100647 ey A RIS Electrical and Electromagnetic Circuits

10C610 B R R Electromagnetic Theory, Adv.

10C613 B T2 Superconductivity Engineering

10C614 AEREERE T Biological Function Engineering

10C625 R EI LA Theory of Electric Circuits, Adv.

10C631 LA R R Design of Control Systems

10C611 BRI a2 —va Computer Simulation of Electrodynamics

10C612 FHER % Space Radio Engineering

10C617 ~A 7o T Applied Microwave Engineering

10C714 FFZ2[M A T ¢ 7 T4 im Spacio—tempral Data Analysis for Multimedia

10C716 by T 2 L— g U Visualized Simulation Technology

10K010 JeiR B AR E T LW Recent Advances in Electrical and Electronic Engineering
693622 T4 P HIVIEE T Digital Communications Engineering

693628 FHry hT—7 Information Networks

10X001 BhE BRI ORYE Prospects of Interdisciplinary Photonics and Electronics
10C718 ER L FRBIHE 1 (& —2) Advanced Seminar in Electrical Engineeringl

10C720 ERLFRBIHE 2 (& —2) Advanced Seminar in Electrical Engineeringll

100627 WrgeA v 2 —r vy 7) Research Internship (M)

10R630 WrgeA v 2 —2r 3w 7D Research Internship (D)

10R632 BRI AR RIEE L Advanced Exercises on Electrical Engineering I
10R633 BRI 2 Advanced Exercises on Electrical Engineering II




G-ENG10 6C643 SB72

Advanced Experiments and Exercisesin Electrical Engineering |

1 4 2019

30

KULASIS




G-ENG10 6C646 SB72

Advanced Experiments and Exercisesin Electrical Engineering 11

2 4 2019

30

KULASIS




G-ENG40 7R610 SB72

Advanced Electrical Engineering Seminar

4 2019

30

KULASIS




G-ENG10 5C628 LB72

> | State Space Theory of Dynamical Systems

5 2019

Kaman
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G-ENG10 5C604 LJ72

< > |Applied Systems Theory

1 2 2019 1
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G-ENG10 7C601 LB72

< > | Applied Mathematics for Electrical Engineering, Adv.

2 2019 1




[ ]

S. Wiggins Introduction to Applied Nonlinear Dynamical Systems and Chaos, Springer-Verlag.

[ ]

URL
https.//www.t.kyoto-u.ac.j p/l ecturenotes/gse/kueeng/10C601/syll abus
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G-ENG10 5C647 LJ72

< > | Electrical and Electromagnetic Circuits

1 2 2019 2
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EM C(Electromagnetic Compatibility)
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G-ENG10 5C610 LJ72

Electromagnetic Theory, Adv.

1 2 2019
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G-ENG10 5C613 LB72

< > |Superconductivity Engineering

2 2019 4
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G-ENG10 5C614 LJ72

< > |Biological Function Engineering

) 2019 5
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G-ENG10 5C625 LB72

< > |Theory of Electric Circuits, Adv.

5 2019 5

Maxwell
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G-ENG10 5C631 LB72

< > |Designof Control Systems

2019




(( ) http://www-lab22.kuee.kyoto-u.ac.j p/~hagiwara/ku/matlab-octave.html)

[ ]
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G-ENG10 5C611 LE72

< > | Computer Simulation of Electrodynamics

2019 5

FDTD (Finite-Difference Time-Domain)
PIC (Particle-In-Cell)

[ ]

Variables and Classification of Simulation Codes 1

Definitions of Eulerian variables and Lagrangian variables are explained with reference to description of the
system consisting of electromagnetic fields and particles. Classification of various simulation codes is also
given.

Finite Difference Methods 1

Difference Form of Maxwell's Equation and Grid Assignment / Time Step Chart 1
Difference forms of Maxwell's equations are derived with assignments of electromagnetic fields on full and
half gridsin 1D and 2D systems.

Courant Condition 1
By applying Discrete Fourier Transform to Maxwell's equations, we derive the Courant condition for the
stability of the numerical integration in time, i.e. the FDTD mechod.

Electromagnetic Radiation from a Thin Current 1
Asatest of the FDTD method, we put aline current oscillating with a constant frequency, and study
electromagnetic radiation from it.

Buneman-Boris Method for Equation of Motion (Relativistic Egs.) 1
As amethod to solve equations of motion with strict conservation of kinetic energy, we study the Buneman-
Boris method.

Interporation of Electromagnetic Field 1
We study asimple linear interpolation scheme for electromagnetic fields acting on particles from the values
defined on the grid.

Computatin of Charge and Current Densities, Self-force Cancellation 1




We describe the methods to cal cul ate charge density and current density from positions and velocities of
particles.

Initilization of Particlesand Fields 1

Renormalization and Diagnostics 1

Advection/Wave Equation for 1D Case (FTCS, Lax, Upwind and Lax-Wendroff Methods) 1
von Neumann Stability Analysis 1

Limiter Function 1

Advection/Wave Equation for Multi-Dimensional Case 1

Vlasov Equation 1

[ ]

(1) H. Matsumoto and Y. Omura, Computer Space Plasma Physics:. Simulation Techniques and Softwares,
Terra Scientific, Tokyo, 1993. (2) H. Usui and Y. Omura, Advanced Methods for Space Simulations, Terra
Pub, 2007.

[ ]
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G-ENG10 5C612 LB72

< > |Space Radio Engineering

2 2019 3
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G-ENG10 5C617 LJ72

< > | Applied Microwave Engineering

2 2019 4

SPS

5 6
FDTD

( ) ISBN:978-4-274-21233-8




) |SBN:978-4-904-77402-1
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G-ENG10 5C714 LB72

< > | Spacio-tempral Data Analysis for Multimedia

2 2019 3
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G-ENG10 5C716 LJ72

< > | Visualized Simulation Technology

2 2019 4
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G-ENG11 7K010 SE72 G-ENG10 7K010 SE72

Recent Advancesin Electrical and Electronic Engineering

2

2019 5

3

3
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G-ENG115X001 LJ72 G-ENG10 5X001 LJ72

Prospects of Interdisciplinary Photonics and Electronics

2 2019 2
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G-ENG10 5C718 PJ72

( )
Advanced Seminar in Electrical Engineeringl

2 2019 34, 34
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G-ENG10 5C720 PJ72

( )
Advanced Seminar in Electrical Engineeringl |

2 2019 34, 34
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G-ENG10 6C627 PB72

M
< > [|Research Internship(M)
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G-ENG40 7R630 PB72

D
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G-ENG40 7R632 SB72

1
Advanced Exercises on Electrical Engineering |
2 0019
]
]
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G-ENG40 7R633 SB72

2
Advanced Exercises on Electrical Engineering I

2 2019

15
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G-INF06 53622 LJ72 G-INF06 53622 LJ11

< > |Digital Communications Engineering

1 2 2019 2

MIMO-OFDM

This course explains fundamental concepts concerning a digital-information transmission technique such as
modul ation and demodul ation schemes, wirel ess multiplexing transmission schemes, wireless access schemes.

Later, it discusses how these techniques are applied to real wireless communication systems. Lastly, it
introduces representative anti-multipath fading techniques, convolutional coding, maximum likelihood
decoding, highly-efficient broadband radio transmission technologies, and the recent technical trend of
broadband wireless communications.

[ ]

3. OFDM CDM
OFDMA CDMA

6. MIMO

8. |EEE802




1. Trend of digital communication techniques (once): Recent technical trend of digital communicationsis
introduced.

2. Digital modulation/demodulation (3 times): Digital modulation/demodul ation schemes are explained.
Typical demodulation schemes together with associated BER formulae are also discussed.

3. Wireless multiplexing transmission schemes and wireless access schemes (3 times): Wireless multiplexing
transmission schemes such as OFDM and CDM and wireless access scheme such as OFDMA, CDMA are
explained.

4. Anti-multipath fading technologies (once): Anti-multipath fading technologies such as equalization and
diversity techniques are explained

5. Convolutional coding and maximum likelihood decoding (once): Convolutional codes and associated
decoding algorithm known as Viterbi algorithm are explained.

6. Highly-efficient broadband radio transmission technologies (once): Highly-efficient broadband radio
transmission technologies such as MIMO techniques are explained.

7. Principles of cellular mobile radio (3 times): Principle of cellular mobile radio together with 1st and 2nd
generation cellular systems are explained. Urban radio propagation characteristics and typical counter-
measure technigues against multipath fading are discussed.

8. Broadband wireless access (once): Broadband wireless access techniques in 3rd and 4th generation mobile
communication systems and | EEE 802 based wireless LAN and PAN(Personal Area Network) systems are
discussed.

Fundamental knowledge of information transmission techniques is assumed.

[ ]

Students are evaluated by awritten exam to what extent they have understood the fundamental concepts and
techniques regarding digital communications explained during the lectures. Some additional reports might be
requested to submit, which might be used as supplement to the written exam.

[ ]

Course materials will be distributed during the lecture.




Questions are welcome anytime. Please make an appointment by e-mail.
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G-INF06 53628 LJ72 G-INFO06 53628 LJ11

< > | Information Networks

1 2 2019 2

| P(Internet Protocol)

This course introduces fundamental architectures and technologies for the design of information networks,
which include circuit switching or packet switching based networks and communication protocols such as
internet protocol (IP). Overlay networks and mobile networks are also discussed as their applications.

Through this course, students could obtain and explain the knowledge, required for them after their
graduations, about communication networks as our life infrastructure and application networks as our social
and economic infrastructure.

]

[
1. 2 )
2. IP(Internet Protocol)
& G )
QoS/QoE 3 )
)
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1. Communication protocols, transmission systems, history of information networks

2. Internet protocol (1P) network protocols: application, data-link, network, routing/mobile, and transport
protocols

3. Designs of overlay networks, QoS/QoE techniques, cellular networks

4. Research & development and patent strategy

5. Fundamental traffic theory

6. Reviews, exercises, and small tests




Students are expected to have fundamental knowledge about digital communication, probability theory, and
statistics.

[ ]

(2 )

Students are evaluated about how much they understand the knowledge about communication networks and
network applications according to the results of the semester and a couple of small tests

[ ]

[ ]

Tanenbaum  Computer Networks PrenticeHall [SBN:4-89471-113-30-
13-038488-7

Students are expected to have fundamental knowledge about digital communication, probability theory, and
statistics.
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