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Abstract

In recent years, deep space exploration by microsatellites has become active. Following this
path, Kyushu Institute of Technology is also planning to develop a lunar exploration satellite,
called HORYU-6. This satellite will be equipped with OPERA (Onboard Processing of Earth-
origin one-way radio ranging signal) as an orbit determination system. As of today, current orbit
determination must face up to a large antenna requirement to receive weak radio waves from
satellites, and the limitation on the facilities available, since there are very few installations
equipped with a such antenna. "OPERA" aims to perform orbit determination by a new orbit
determination method in a combination with using a few-meter-class antenna that can be
installed at a university. In order to test the performance of “OPERA” it will be installed in the
demonstration test satellite “LEOPARD”, so it is expected, that performance results can
provide technical feedback before its implementation as an orbit determination system in the
“HORYU-6" satellite.

This research refers to the results and methods used in the previous work titled: "Simulation
for on-board trajectory determination using genetic algorithm". During this work, operational
environment conditions of “LEOPARD” with the “OPERA” system were simulated to verify the
onboard orbit determination using the genetic algorithm. The work's purpose is to explore the
possibility of " LEOPARD" orbit determination, such as orbit determination can be performed
properly, and target accuracy can be achieved as well. Will be considered the accuracy and
difference of the results when the set values and the parameters of genetic manipulation are
changed. Then, this will be verified with the operation in the OPERA EM (Engineering Model).
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