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Abstract: To improve the efficiency of UAV air traffic management, ensure flight safety and promote the
safe application of UAVs in complex airspace environments, the risk assessment of UAV operation was
focused in this paper. Firstly, for UAVs with autonomous perception and decision-making capabilities in
unstructured airspace environments, based on key parameters such as airborne communication, navigation
and surveillance capabilities, maneuvering characteristics and system response time. A conflict probability
model and a collision probability model considering avoidance maneuvering strategies were constructed to
quantitatively evaluate the airspace collision risks. Then, considering that UAV collision accidents do not
directly cause casualties, a ground risk assessment model was constructed that comprehensively considers
UAV aerial collision events and crashes caused by system failures. Finally, taking 1x107° deaths/flight
hours as the safety target level, the safety separation that needs to be maintained during airborne flights was

determined. The results show that considering both the conflict probability and the probability of the
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conflict escalating into a collision simultaneously can solve the problem of underestimated risks during the

free flight stage. The maximum allowable collision risk varies significantly among different operating

scenarios.
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Fig. 1 Schematic diagram of collision avoidance
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Fig. 2 Impact area of vertical downward fall
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Fig. 3 An area of impact that falls downward at an angle
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Fig. 5 Ground risks in three operating scenarios
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