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Development of a low-orbit demonstration experiment system
for on-board orbit determination using a genetic algorithm (GA)

Kyushu Institute of Technology
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Supervisor: Mengu Cho

In recent years, space development has been promoted with the goal of lunar exploration using Cube-sat, such as
the "Artemis Project.” One of the technologies required for satellites that explore the moon and beyond is orbit
determination. Orbit determination involves predicting the position and speed of a satellite and determining the
satellite's orbit. Conventional orbit determination involves a method in which the satellite and a ground station
communicate with each other and the ground station calculates the satellite's position and velocity, but this
method requires a large parabolic antenna with a diameter of several tens of meters, which is rare in the world.

The research will expand the scope of development of Cube-sat for deep space exploration by establishing a new
on-board orbit determination system called "OPERA (Onboard Processing of Earth-origin one-way Radio ranging
signal)" using Genetic Algorithm and one-way communication from the ground station to the satellite using an
antenna of several meters that can be installed at universities. Kyushu Institute of Technology plans to develop a
Cube-sat for lunar probe called "HORYU-6," and install "OPERA" as the orbit determination system. I developed
"OPERA" system and "LEOPARD" satellite to demonstrate “OPERA” in low earth orbit.
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