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In the recent years, the use of unmanned aerial vehicles (UAVs) for diverse purposes has 

increased exponentially. As a consequence, the uncertainty created by situations turning 

into a threat for civilians has led to more restrictive regulations from international 

administrations such as Transport Canada. Their purpose is to safely integrate UAVs in 

the current airspace used for manned aviation by evaluating detect and avoid (DAA) 

strategies in near mid-air collision (NMAC) courses. The difficulty falls on having to rely 

on simulated environments because of the risk to the human pilot in the manned aircraft. 

 

In the first part of this research, a fit-for-purpose flight dynamics model specific for DAA 

strategies in NMAC scenarios is developed based on existing verification and validation 

methods and is adjusted from fight data for a representative fixed-wing UAV. By 

following this methodology, the error between the real and the computer model is 

minimal for this particular case. In the second part, the designed UAV is integrated into a 

computer environment with a representative general aircraft. From the simulated 

encounters, a diving avoidance maneuver on the UAV is developed in an NMAC 

circumstance and the recovery is later observed and analyzed. Since the computer model 

is fit-for-purpose of the DAA task and assuming that the simulation is stable, the 

metamodel using design and analysis of computer experiments (DACE) provides an 

optimal combination of commands that leads the UAV out of risk in all the scenarios 

with a little discrepancy. 

 

The implications of this research are seen in its adaptability to fit any computer model 

and simulation scenario with a minimal divergence. By studying a simple NMAC 

scenario and a diving avoidance case study, it has been proved that in critical 

circumstances, the UAV provides a fast and reliable performance maintaining a safe 

airspace. 
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