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Analysis and improvement on the stability of satellite laser ranging system
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Abstract; Based on the platform of typical SLR system, according to generation flow of SLR measure-
ment data, extracting the difference between satellite measurement and calibration, measuring and ana-
lyzing the influence of various factors due to range bias of SLR measurement data, and technical ap-
proaches to improve the stability of SLR measurement data is provided in the paper. After applying the
above research results, the long-term stability, short-term stability, and normal points accuracy of La-
geos satellite at Shanghai SLR station have been decreased from 12.7 mm, 22.7 mm and 2. 0 mm in
2014 to 4.1 mm, 9.3 mm and 1.0 mm in 2015 respectively, which firstly reached the data quality
standards of ILRS (10 mm, 20 mm, and 5 mm) in China. These results can also enhance China’s in-
ternational status in the field of SLR and the weight of observational data, with good prospects for pro-
motion and application.

Key words: satellite laser ranging, range bias, long-term stability, short-term stability, normal point
precision
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Fig. 1 System block diagram of the SLR system in Shang-
hai station
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Table 1 Parameters of the SLR system in Shanghai station
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Fig.2 Flow chart of the SLR data generation
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Fig.3 Value of calibration varied with warm-up time
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Fig.4 Delay time of the coaxial cable varied with temperature
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Fig.6 Calibration value varied with return rate
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