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Inter-Satellite Handover Method Based Multi-Objective
Optimization in Satellite-Terrestrial Integrated Network

LIU Renpeng, HU Bo, LI Hequn

State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunications,
Beijing 100876, China

Abstract: The high-speed motion of low-earth orbit communication satellites results in a highly dynamic network topology, and the
spatio-temporal distribution of resources in the satellite-terrestrial integrated network is non-uniform. When multiple users and services
switch between satellites, a large number of handover requests are triggered, leading to intensified network resource competition. As a
result, the limited satellite resources cannot meet all the handover requests, leading to a significant decrease in handover success rate. In
view of the above problem, the multi-objective optimization based satellite handover method was proposed. It introduced the satellite
coverage spatio-temporal graph and transforms the dynamic continuous topology into static discrete snapshots, accurately depicted the
connections between satellite nodes and users at different times and locations. The multi-objective optimization model was established
for satellite handover decisions, and anadaptive accelerated multi-objective evolutionary algorithm(AAMOEA) was proposed to opti-
mized user data rate and network load simultaneously, ensured handover success rate and enhanced network service capability. It built a
STIN communication simulation environment and tested the multi user handover performance in a multi satellite overlapping coverage
scenario. The results demonstrated that the multi-objective optimization-based satellite handover method achieved an average handover
success rate improvement of over 20% compared to benchmark algorithms.
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