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Introduction

• application of the A* algorithm for flight path planning

• flight path planning domain:
• dynamic continuous 3D space

• obstacles and restricted areas

• airplane is non-holonomic vehicle with complex motion dynamics

• flight path planner properties:
• efficiency

• allow integration of optimization criterion (like path length, fuel 
consumption)

• paper address only spatial part of the planning



Path Planning Task

• path specifies motion trajectory for airplane reference point

• airplane dynamics can be converted to flight envelope 
elements:
• straight

• horizontal turn

• vertical turn

• spiral

• elements parameters are constrained by:
• minimum horizontal turn radius

• minimum vertical turn radius

• maximum airplane pitch angle



Path Planning Task

• free space is operational area without obstacles

• airplane can fly only within ε-free space
• plan is a finite ordered sequence of flight envelope elements 

from the start to the goal configuration

• validity of the plan:
• smooth trajectory 

• inside allowed ε-free space
• dynamics constraints are not violated



Accelerated A* Algorithm

• adaptive sampling – removes the trade-off between speed 
and search precision

• minimal sampling step – search precision

• progressive path 

smoothing

• similarity check

• heuristics based on

shortest connection



Accelerated A* Algorithm
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