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Abstract

This study explores the possibility of applying temperature compensation technology to improve the precision of
space launch vehicle tracking systems, as the risk of collisions with space objects and the need for debris management
are increasing due to the increase in satellite launches in each country. To this end, we propose a technology that
measures mechanical deformation due to temperature change in real time and reflects the compensation value to the
tracking control system. This study focuses on compensating for the error of zenith angle that may occur due to
temperature change in precision equipment such as optical telescopes, thereby enabling accurate target tracking. The
goal is to improve the stability of the system through temperature compensation technology and maintain consistent
performance under various environmental conditions. As a result, this study is expected to contribute to strengthening
military operations and space surveillance capabilities, as well as promoting national security through technological
independence and having a positive effect on the development of the space industry.
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Fig. 1. Global commercial satellite launch by country
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Table 2. Space surveillance technology by development
stage

Stage Monitoring Bl Monitoring
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Table 3. Number of satellites

country Number of satellites
USA 5184
United Kingdom 655
China 623
Russia 182
South Korea 21
Others 801
Total 7561
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