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Discrete Proportional Integrator Speed Planning
Algorithm for NURBS Curve Interpolation

JI Qing-hua

Department of Mechanical and Electrial Engineering , Xinxiang University , Xinxiang Henan 453003 , China

Abstract: The traditional NURBS curve interpolation algorithm ignores the relationship between arc length
and curve parameters, which makes it impossible to adjust the speed in real time. To solve this problem, a
discrete proportional integrator velocity planning algorithm based on NURBS curve interpolation has been
proposed in this paper. The method makes it possible to realize speed planning in two steps: first, using
numerical method to calculate the arc length of the NURBS curve and the running time of the given veloci-
ty; second, using a discrete proportional integrator with acceleration and deceleration symmetry and signal
conversion function to complete the NURBS Online speed planning for curve interpolation. In the speed
planning method of the discrete proportional integrator, the trajectory speed of the start and end sections
can be controlled in real time, and the system operates at an acceleration that does not exceed the machine
tool requirements. The experimental results show that the speed planning algorithm can effectively satisfy
the system constraints and ensure the smooth running of the machine. In addition, compared with other al-
gorithms, this algorithm is superior to the existing methods in interpolation accuracy, real-time interpola-
tion and speed fluctuation performance, which shows the effectiveness and advancement of this method.

Key words: NURBS; curve interpolation; discrete proportional integrator; velocity planning; acceleration
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