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Robust Beamforming Algorithm Based on Multi-Objective Optimization in Cognitive
Satellite-Aerial Networks
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Abstract: The spectrum sharing and integration between satellite communication (SC) network and unmanned
aerial vehicle (UAV) communication network can significantly improve the spectrum efficiency, and is expected to
become one of the key technologies of the 6th generation mobile communication. Different from the existing works,
this paper formulates the multi-objective optimization (MOQO) problem by using the weighted Chebyshev method based
on the assumption that the system is under an imperfect channel state information (CSI) condition and with the
consideration of two criteria, i.e., the achievable rate of the secondary user is maximized and the transmit power is
minimized. Since the original MOO problem is nonconvex, methods such as probability formula and semidefinite
relaxation are adopted to transform it into a solvable one. The robust beamforming (BF) weight vector is further
obtained by applying semidefinite programming (SDP) , and thus the Pareto optimal trade-off between the two
performance criteria is achieved. Finally, simulation results are given to validate the effectiveness and superiority of the
proposed BF scheme.
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