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Abstract 
As urban air traffic demand increases, flying cars are rapidly developing, with electric 
ducted-fans becoming the preferred propulsion system due to their efficiency, safety, 
and low noise levels. However, during near-ground operations such as vertical takeoff 
and landing of flying cars, ground effect cause dynamic thrust fluctuations in 
ducted-fan propulsion system, severely affecting the safety of near-ground flights. In 
response to this issue, our team has conducted research on the impact of ground 
effect on the flow stability of ducted-fan. Under near-ground conditions, ground effect 
would trigger rotating stall in the ducted-fan, and the rotating stall cells are the main 
cause of dynamic thrust fluctuations. Further, we proposed a meta-learning based 
ducted-fan ground effect model for the real-time thrust prediction, which would be 
benefit to guide the flight control to ensure the flight safety.
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