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Development of a Web Application for Satellite Orbit and Visibility Calculation
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Abstract:

Currently, satellite orbital and motion data play a crucial role in observation planning and satellite
tracking. In particular, calculating the orbital period requires the use of Two-Line Element (TLE) data, which serves
as a standard for predicting satellite positions and orbits. However, user-friendly tools that directly calculate orbital
periods remain limited, requiring users to navigate complex procedures.

Therefore, a web-based application was developed to calculate satellite orbits and visibility. The system
uses Python to process astronomical data, Node.js for server-side operations, and HTML, CSS, and JavaScript for
the user interface. The application runs through a web browser without requiring additional software installation
and supports APl access, making orbital period calculations more accessible and easier to use. This system supports

research activities, observation planning, and education in space science and astronomy. To evaluate performance,
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the system’s accuracy was tested and compared with standard reference systems, namely TRT and N2YO. Tests
were conducted across multiple time periods and with satellites in different orbital regimes. The results show that
the angular error in azimuth and altitude remains low, with an average error of approximately 0.50 degrees or less.

These findings indicate that the system is accurate, reliable, and suitable for practical use.
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