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A threat assessment method for near-hypersonic weapons based on subjective and objective weights

Wenyu Hao, Qifeng Li, Feng Zhang, Yaohui Bian, Zejian Lu

China Academy of Electronic and Information Technology, Beijing

[ Abstract] Near-space hypersonic weapons possess prominent features such as high flight speed, strong penetration
capability, and highly variable maneuvering trajectories, posing unprecedented severe challenges to traditional air and
missile defense systems. Accurate assessment of their threat level serves as an essential prerequisite for rational resource
allocation and fire interception. To address the limitations of single weighting methods in hypersonic weapon threat
assessment, we proposes a subjective-objective comprehensive weighting threat assessment method that integrates the
fuzzy analytic hierarchy and principal component analysis. Firstly, we establish a threat assessment system based on the
flight and physical attributes of hypersonic weapons. Second, subjective weights are learned from expert experience via
the fuzzy analytic hierarchy process. Meanwhile, objective weights are computed from the data variance through principal
component analysis. Finally, we construct an objective function by using the maximum deviation method, and the optimal
combination weight coefficients are obtained by solving the function with the Lagrange multiplier method. To validate the
effectiveness of proposed method, simulation experiments are conducted by using 10 batches of hypersonic target
simulation data. The results demonstrate that the subjective-objective combination weighting model can reflect the true
threat ranking of targets more objectively and accurately, effectively mitigating the influence of subjective arbitrariness
and data one-sidedness on the assessment results.

[ Keywords ] Hypersonic weapons; Threat assessment; Fuzzy AHP; Principal component analysis; Maxi-mum

deviation; Lagrange multiplier
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