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Low Altitude Multi-UAV Conflict Detection and Resolution Strategies Based on
Flight Conflict Network

YUE Ren-tian, NIU Meng
(College of Air Traffic Management, Civil Aviation University of China, Tianjin 300300, China)

[ Abstract] In order to guarantee the safety of UAV operation in low-altitude airspace and promote the rapid development of low-
altitude economy, a detection method and resolution strategy for multi-UAV flight conflicts are constructed. Firstly, based on ADS-B
(‘automatic dependent surveillance-broadcast ) flight data, an improved FR-IMMCKF ( fuzzy reasoning interactive multiple model
cubature Kalman filter) algorithm was used to predict the UAV trajectory, and secondly, based on the relative motion status between
UAVs, a preliminary screening of the conflict aircraft was carried out, and based on the velocity obstacle method, the vertical detection
part was added so as to support the three-dimensional range of conflict detection, and then, the conflict coefficient was introduced as
the weight in the flight conflict network, and the conflict status was proposed as the conflict status. Then, the conflict coefficients were
introduced as the weights in the flight conflict network, and the conflict state SSM ( space model) was proposed to visualize the
resolution intervals, and finally, the resolution strategies of height adjustment, heading adjustment and speed adjustment were set up,
and the optional resolution intervals of heading and speed were introduced. A low-altitude airspace five UAV flight conflict scenario was
constructed for simulation and validation, and the results show that the proposed method is able to give a conflict resolution order and
provide a feasible resolution strategy in a complex flight situation.

[ Keywords] unmanned aerial vehicle; flight network; state space model; velocity obstacle; resolution strategy
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Fig. 3 Schematic diagram of the velocity obstacle method
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Fig. 4  Vertical conflict detection schematic
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Table 1 Basic information on conflict scenarios
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