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Abstract

To address the coexistence of energy consumption imbalance and survivability requirements in col-
laborative communication between fixed-path unmanned aerial vehicles (UAV) and ground wire-
less sensor networks (WSN) in complex southeast coastal environments, an environment-aware op-
portunistic communication clustering algorithm (SEB-GFCM-OCT) is proposed. The algorithm
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constructs a comprehensive impact model of terrain-meteorology-electromagnetic interference, in-
corporates node tactical value and connectivity constraints within the fuzzy clustering framework,
and introduces Gini coefficient metrics to achieve cluster head energy balance. Combined with dy-
namic spectrum sensing and lightweight scheduling in opportunistic windows, it reduces retrans-
mission and invalid communication overhead. Simulation results show that the proposed algorithm
achieves significant improvements in network lifetime, energy efficiency, and survivability cover-
age compared to classical algorithms.
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Figure 1. Flowchart of the SEB-GFCM-OCT algorithm
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