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Abstract: Low Eatht Orbit mega—constellations can provide global seamless coverage of satellite
communication services, but also lead to users being covered by multiple satellites. How to choose the
optimal satellite for access has become a key issue in the access technology of low—orbit mega-—
constellations. In response to the above problems, this paper proposes a multi—objective satellite access
optimization algorithm based on particle swarm, the objective function comprehensively considers the
distance between the satellite and the earth, the remaining service time of the satellite, and the remaining
load of the satellite. According to the Quality of Service(QoS) requirements of different traffic types,
corresponding weights are assigned to the parameters. Finally, considering the characteristics of a large
number of visible satellites and dynamic changes, a low—complexity solution is obtained through the
particle swarm algorithm. Simulations show that compared with the comparison algorithm, the proposed
algorithm optimizes the trade—off between the distance from the satellite to the earth and the remaining
service time of the satellite, guarantees the service time and communication quality, improves the success
rate of access, and can flexibly meet the needs of users' different traffic types, adapt to the scenario of
users' traffic distribution at different time and spaces, and the scenario of traffic discretization.
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Tablel Importance analysis of state parameters for real-time traffic

distance from satellite to earth remaining service time remaining load of satellite
real-time traffic  non-real-time traffic  real-time traffic  non-real-time traffic  real-time traffic non-real-time traffic
distance from satellite to earth 1 1 3 3 2 12
remaining service time 1/3 1/3 1 1 1/3 1/4
remaining load of satellite 1/2 2 3 4 1 1
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Table2 Weight analysis for different traffic types

distance from satellite to earth remaining service time remaining load of satellite
real-time traffic 0.5279 0.1396 03325
non-real-time traffic 0.3196 0.122 0 0.558 4
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Fig.6 Multi—objective satellite access algorithm based on particle swarm
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Table4 Average service time and average elevation of satellites
total number of satellite handovers average service time/s average elevation/(°)
algorithm with longest remaining service time 56 192.82 49.30
LBRVTH algorithm 61 177.02 54.01
algorithm with shortest star—earth distance 98 110.20 59.52
particle swarm algorithm 67 161.17 56.88
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Table5 Average satellite to ground distance and remaining payload of satellites under all non—-real-time/real-time traffic

average star—to—earth distance/km average remaining load/Mbps
non-real-time traffic real-time traffic non-real-time traffic real-time traffic
algorithm with longest remaining service time 750.05 755.78 299.45 303.80
LBRVTH algorithm 729.38 728.23 373.97 367.89
algorithm with shortest star—earth distance 647.58 643.49 304.58 305.19
particle swarm algorithm 674.18 652.79 377.22 359.35
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Fig.9 Schematic of elevation angle change
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