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Abstract: A path planning method which is nearly time-optimal is designed
for computer numerical control machines which must handle sharp corners.
The nominal geometrical trajectory is modified in a way that limitations of
the drives’ accelerations are taken into account, which will avoid acceleration
discontinuities at the cornering point. The method uses two consecutive opti-
mization procedures based on the theory of time-optimal control of single axes
while maximizing the travel length of the fastest axis. Simulation results show
that the method, which can be generalized to a machine with several axes, is
quite effective.
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1 Introduction

The need for increased productivity leads computer numerical control (CNC) machine
tools to be faster, i.e. to reduce cycle time, while keeping a good contouring quality (i.e.
keeping the tool path within prescribed bounds). Whereas the main goal of trajectory
planning is to ensure the following of a nominal geometrical path, smooth modifications
of the path can be used as pre-filtering functions which act as a feedforward controller
for each individual axis. Afterwards, a feedback control algorithm will be designed which
will allow to maintain the positioning accuracy while taking the dynamics into account.
However, high speed machines are generally flexible and have to bear vibrations which
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