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Numerical Methods

NUMERICAL METHOD FOR WORKSPACE 
DETERMINATION OF FLIGHT SIMULATOR WITH 
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Abstract

One of the most important characteristics of the mechanism used for flight simulation is its workspace. The 
workspace of any mechanism (including parallel mechanisms, which has a closed kinematic chain) is a set of 
positions and orientations reachable by its end-effector. In order to be able to successfully simulate flight with 
a motion platform, on which the pilot sits while in training, its workspace has to meet some criteria. Based on 
previous, it is essential to have a computationally fast and efficient but at the same time also accurate 
workspace determination process in order to design and optimize the geometry of the mechanism used for the 
flight simulator. Full flight simulators are most often with parallel mechanisms based on the Stewart platform 
which has six degrees of freedom inside the workspace. There is no analytical solution for the workspace of
this type of mechanism that considers all constraints (such as motion limits of joints) and that can be practically 
used in the design process. One option is to simply test all significant positions and orientations, this includes 
defining the range for each axis and value change step (increment between consecutive values) and then 
testing all possible combinations. In order to lower the number of combinations that must be tested space is 
divided a few times, first with the coarser step and then with the finer one just around the boundary of the 
workspace. The final step is defining the boundary surface based on points that are within the workspace.
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