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Abstract

Navigation is the method for determining position, speed, and direction of the object. 
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2. Navigation system

2.1. PMMs
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2.1.1. Dead-reckoning navigation (DR)
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2.1.2. Inertial navigation system (INS)
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2.2. EDMs
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is called “orbit determination.” The orbit determination problem can be largely divided into 
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2.2.1. Data estimation method

2.2.1.1. Least squares estimation
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2.3. GPS/INS coupling system
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2.3.1. Comparison of integration systems
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3. Auxiliary navigation system using data compression technique

The analysis of space orbital motion generally means the integration of the nonlinear orbital 
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3.1. Satellite orbit compression using the Fourier technique
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3.1.1. Creation of reference orbit
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� �‘�Ž�›�Ž�1n is the mean motion, e is the eccentricity, i�1�’�œ�1�•�‘�Ž�1�’�—�Œ�•�’�—�Š�•�’�˜�—�1�Š�—�•�•�Ž�ð�1���1�’�œ�1�•�‘�Ž�1�›�’�•�‘�•�1�Š�œ�Œ�Ž�—�,
sion of ascending node, �• �1�’�œ�1�•�‘�Ž�1�Š�›�•�ž�–�Ž�—�•�1�˜�•�1�™�Ž�›�’�•�Ž�Ž�ð�1�Š�—�•�1M is the mean anomaly.

�
�Ž�›�Ž�ð�1�•�‘�Ž�1�Œ�˜�Ž���Œ�’�Ž�—�•�œ�1�Š�›�Ž�1�•�Ž�•�Ž�›�–�’�—�Ž�•�1�ž�œ�’�—�•�1�•�‘�Ž�1�•�Ž�Š�œ�•�1�œ�š�ž�Š�›�Ž�œ�1�Œ�ž�›�Ÿ�Ž�1���•�1�˜�›�1�Š�1�œ�’�–�’�•�Š�›�1�•�Ž�Œ�‘�—�’�š�ž�Ž�1
�‹�Š�œ�Ž�•�1�˜�—�1�•�‘�Ž�1�™�›�Ž�Œ�’�œ�Ž�1�˜�›�‹�’�•�1�™�›�Ž�•�’�Œ�•�’�˜�—�1�•�Š�•�Š�1�˜�•�1�Š�Œ�•�ž�Š�•�1�˜�›�‹�’�•�œ�1�Œ�›�Ž�Š�•�Ž�•�1�‹�¢�1�—�ž�–�Ž�›�’�Œ�Š�•�1�’�—�•�Ž�•�›�Š�•�’�˜�—�ï�1
�
�˜� �Ž�Ÿ�Ž�›�ð�1�’�—�1�•�‘�Ž�1�Œ�Š�œ�Ž�1�˜�•�1�Š�1�—�Ž�Š�›�,�Œ�’�›�Œ�ž�•�Š�›�1�˜�›�‹�’�•�ð�1�•�‘�Ž�1�Š�›�•�ž�–�Ž�—�•�1�˜�•�1�™�Ž�›�’�•�Ž�Ž�1�Œ�Š�—�—�˜�•�1�‹�Ž�1�•�Ž���—�Ž�•�1�˜�›�1�•�‘�Ž�1
�Œ�ž�›�Ÿ�Ž�1���4�’�—�•�1�–�Š�¢�1�‹�Ž�1�’�—�Š�Œ�Œ�ž�›�Š�•�Ž�ï�1���‘�Ž�›�Ž�•�˜�›�Ž�ð�1�’�—�œ�•�Ž�Š�•�1�˜�•�1�•  and M, u�9�½�9�• �9�¸�9f�1�Œ�Š�—�1�‹�Ž�1�ž�œ�Ž�•�ð�1� �‘�’�Œ�‘�1�’�œ�1
�Š�—�1�Š�›�•�ž�–�Ž�—�•�1�˜�•�1�•�Š�•�’�•�ž�•�Ž�1�˜�•�1�•�‘�Ž�1�˜�›�‹�’�•�ï

3.1.2. Residual reproduction
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3.1.3. Orbit reconstruction
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3.2. Lunar probe orbit compression using a B-spline
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3.2.1. Ground control station data compression
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compression rate. This data is sent to the probe in the form of compressed parameters. The 
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3.2.2. Orbit reconstruction
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