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Numerical Analysis
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Applied Analysis
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Thermal Science and Engineering
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Solid State Physics
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Structure and Function of Living System
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Aerospace Systems
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Aerospace Propulsion
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Computational Fluid Dynamics
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Aerospace Structural Mechanics
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Aerospace Fluid Dynamics
P A o I ER
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Space Robotics
B E/ G s R 1)

WA R RS
« Study engineering issues on space robotics.

* Fundamental knowledge on space environment and spacecraft designs are
introduced, then some advanced topics are elaborated.

« Orbital mechanics, angular motion kinematics and attitude dynamics of a
spacecraft are studied.

* Multi-body dynamics and control issues for space robots and manipulators
are elaborated.

* Advanced topics include (1) reaction dynamics and control of a free-flying
space robot, (2) vibration dynamics and its suppression control of a flexible
space robot, (3) impact dynamics and post-impact control when a space
robot captures a floating target, (4) teleoperation and telepresence, and (5)
mechanical simulation of micro-gravity environment.

« All lectures are given in English.
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Space Engineering for Robotic Exploration

b A o OHH RSk

it A SO |

 Study engineering issues for space exploration missions.

* Fundamental knowledge on space environment and spacecraft
designs are introduced, then some advanced topics are elaborated.

* History of lunar/planetary exploration missions is introduced.

* Mechanics and systems design of mobile robots for exploration
missions are elaborated.

» Sensing, planning and navigation issues are aloso elaborated.

» Advanced topics include (1) terra-mechanics (soil-wheel interaction
mechanics), (2) visual odometry, (3) SLAM (simultaneous
localization and mapping), (4) various motion planning algorithms,
and (5) terrestrial field application of exploration robotics.

= All lectures are given in English.
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Aerospace Combustion Dynamics

HE e b E G Y 7/ 5]
M7 R HEE R I 1 2 AR 7o i b e C B 5 SLIA
m®%W%%E?6OuU@tﬂF®ﬁﬁ%$%%%$ﬁ
L, Gl & OBRE T 5, ST, K%
R[] o 22 2 7 — VA G MR 5% L, EL#%)(J%H&
WO EER, SRR O MR & LR K RidE & o
BIfR, & X OELWBBED E T IWIZ DWW TR %, I,

FiUZe T HHEE RN O X5 TR B AMABE SRR 1 T

T O TRST 5,

FEROFE [TAEMEEG21] 2 BT
The Science of Shock Waves
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Mathematical Modeling and Computation
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Applied Mathematical Fluid Dynamics
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High Performance Computing
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Fluid Design Informatics
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This lecture aims to construct the theories, learn the
methodologies, and see the real-world examples of fluid
engineering design, which is based on computational fluid
dynamics (CFD) combined with information science. The
lecture outline is organized as 1. CFD for design, 2. design
optimization, 3. gradient-based method, 4. evolutionary
computation, 5. multi-objective design exploration, 6. data
mining, 7. surrogate model, and 8. uncertainty quantification.
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Multiphase Flow Systems
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Computer Architecture
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Physical Fluctuomatics
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Environmental and Technology Policy
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Interdisciplinary research
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Special lecture in cooperation with JAXA
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Project-Based Learning for Frontier of
Mechanical Engineering
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Internship Training
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