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Nanosatellite orbital parameters for five selected launches

Date and lunch time (spaceport) Nanosatellite 
number i, degree Н, km Ω, degree u, degree

11 June 2021 (Taiyuan) 4 97.50 493 24.8 279.1
3 July 2021(Taiyuan) 5 97.52 536 20 124.4
24 August 2021 (Jiuquan) 1 86.41 1099 37.9 73.3
14 October 2021 (Taiyuan) 3 97.46 514 140.4 47.6
3 November 2021 (Jiuquan) 2 98.10 695 80.3 131.8

The constellation with five nanosatellites during its pass over the Minsk at the daily interval of 11 November 
2021 was modelled. Figure 4 presents a visibility constellation nanosatellites time chart. It has been established 
that the largest number of times (10) in the Minsk sight area was nanosatellite 1, with a 18 min maximum in-
terval. The rest (nanosatellites 2–5) passed 7–8 times with a 13 min maximum interval. At the same time, the 
constellation radio visibility interruption time was 36 min with an 85 min maximum value.

Conclusion
The software module for the nanosatellite constellation orbital construction analysis was developed. The con-

struction of Spire Global nanosatellites constellation based on orbital parameters database in the TLE format, sa-
tellite constellation databases and the developer site information was analysed. The pre-flight piggyback launched 
nanosa tellite orbit prediction method was developed. It involves two stages: finding the nanosatellite state 
vector in the first flight day and at the time of constellation mission operate start. The roadmap for constructing 
a regio nal nanosatellite constellation to collecting data from mobile facilities and service using the piggyback 
launch according to Chinese provider information has developed. Launches from the Taiyuan and Jiuquan 
Satellite Launch Centers with orbit inclination about 90°, that best correspond to the passes over Minsk are 
analysed. It was found that five launches are enough to organise a regional nanosatellite constellation with 
average radio visibility interruption time of at least 36 min with an 85 min maximum value.
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Fig. 4. The visibility constellation nanosatellites time chart
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