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Research on UAYV safety supervision strategies based on a four—party

evolutionary game model

ZHANG Qingsong™, FAN Kuan®
(a. Key Laboratory of Civil Aviation Thermal Hazards Prevention and Emergency Response;
b. College of Safety Science and Engineering, CAUC, Tianjin 300300, China)

Abstract: In order to improve the supervision and management efficiency of civil unmanned aerial vehicles (UAVs) in Chi-

na, reduce their accident rate, and further ensure the safety of general aviation, this study applies evolutionary

game theory to construct a four—party evolutionary game model for the full—process supervision of UAV market

circulation. The model involves multiple stakeholders, including the Civil Aviation Administration of China

(CAAC) safety supervision department, local governments, UAV enterprises, and UAV operators. The study ex-

plores the strategy selection paths, evolutionary trends, and system stability and control scenarios under the influ-

ence of different strategies, and proposes reasonable regulatory strategies for civil UAVs in China. The results in-

dicate that significantly improving UAV regulatory efficiency and reducing UAV accident rates require strength-

ening accountability for UAV enterprises and adopting a hierarchical supervision strategy.
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Fig.1 Logical relationships in the four—party evolutionary game

model for UAYV safety supervision
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Tab.1 Parameters and definitions in the four—party evolutionary

game model for UAYV safety supervision
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Tab.2 Payoff matrix of the four—party evolutionary game model for

UAV safety supervision
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Tab.3 Asymptotic stability analysis of equilibrium points in the

replicator dynamics under the relaxed review strategy of UAV

enterprises
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Tab.4 Asymptotic stability analysis of equilibrium points in the

replicator dynamics under the strict review strategy of UAV
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Fig.2 Impact of CAAC's strong—supervision costs on the evolution of four—party game strategies
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Fig.3 Impact of punishment severity for UAV operators’ violations on the evolution of four—party game strategies
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Fig.4 Impact of penalty intensity for UAV enterprises on the evolution of four—party game strategies
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Fig.5 Impact of hierarchical supervision strategy combinations on the

evolution of four—party game strategies
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