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The current nanosatellite state vector at the constellation operate start time t in the orbital coordinate system 
is determined with the used the radius vector module and the true anomaly angle ϑ as [9; 19]:

Xоrb = Rоrb cos ϑ, Yоrb = Rоrb sin ϑ, Zоrb = 0,

V p V e p VX Y Zorb orb orb
= - = +( ) =sin , cos , ,ϑ ϑm m

0

where R p
eorb =

+1 cosϑ
 is the orbital radius vector module.

As a result, the nanosatellite position vector RECI t X Y Z( ) = ( ), ,  and the velocity vector  ECIV t V V Vx y z( ) = ( ), ,  
in the geocentric inertial coordinate system (OXYZ ) at the constellation operate start time are determined [9; 19]:
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 is rotation matrix. 

Results and discussion
For 15 launches from the Jiuquan and Taiyuan spaceports at 00:00:00 UTC (coordinated universal time) 

11 November 2021 the nanosatellite constellation orbital parameters were calculated. As the result, the route 
map for the regional nanosatellites constellation formation was developed, that presented in fig. 3.

According presented road map (see fig. 3), five launches (11 June, 3 July, 24 August, 14 October, 3 No-
vember) were chosen to produce five orbital planes differing in ascending node longitude Ω (20°, 24.8°, 
37.9°, 80.3°, 140.4°). For the close nanosatellite orbital planes (with Ω = 20° and Ω = 24.8°), the launches 
spaced by the latitude argument u to diametrically opposite points of the orbit were selected, as shown in 
the table.

Fig. 3. Route map of the regional nanosatellites constellation  
formation for selected five launches from Jiuquan and Taiyuan


