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Aerospace Fluid Dynamics
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Robotics for Space Exploration B
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Robotics technology is useful for space development and exploration activities.
In this course, the subject of Space Robotics is elaborated on the application to
orbital servicing missions and lunar/planetary exploration.

As for the "orbital robotics," the following topics are lectured:

- Angular motion kinematics and attitude dynamics of a spacecraft,

- Multi-body dynamics and control of a free-flying space robot,

- Impact dynamics and post-impact control when a space robot captures a
floating target.

As for the "lunar/planetary robotics," the following topics are lectured:

- Mission and system design for Lunar and asteroid exploration,

- Mobility system design and analysis for locomotion on the lunar/planetary
surface,

- Sensing, planning, and navigation of a mobile robot.

All lectures are given in English.
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Spacecraft Engineering
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In this course, the fundamental engineering issues are lectured in the
following four parts for the design and development of spacecraft and
space flight systems.

(1) Orbital mechanics for various space missions

(2) Attitude dynamics and control of spacecraft

(3) Design of space structures, vibration analysis and control
(4) Thermodynamics and thermal control of space systems
All lectures are given in English.
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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
outline of this lecture is organized as 1. design optimization,
2. gradient method, 3. evolutionary computation, 4. surrogate
model, 5. physics-based optimization, 6. data mining, and 7.
real-world applications.
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Physical Fluctuomatics
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Ethics of Engineering and Life
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