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An algorithm for estimating curvature and torsion of discrete curve in
three-dimensional space based on microcentral difference

MU Shengpeng, LI Hongjun, LI Shilin
(College of Science, Beijing Forestry University, Beijing 100083, China)

Abstract: The curvature and torsion of a 3D discrete curve reflect the degrees of its bending and distortion. To calculate
these quantities accurately, following the definition of the derivative of the continuous curve, a microcentral difference
algorithm, which is an extension to the one-side difference algorithm, is proposed based on the smoothing of the differ-
ence quotient. Compared with the one-side difference algorithm, the microcentral difference algorithm fails to prolong
the running time but it remarkably improves the calculation accuracy. Several experiments are conducted by uniform
sampling from six continuous curves, which are then compared with the five traditional algorithms of curvature and tor-
sion. The experimental results are analyzed from three aspects: the influence of the sampling density on the accuracy of
the algorithm, the efficiency of calculation, and the anti-noise performance. The experimental results show the good per-
formance of the proposed microcentral difference algorithm.

Keywords: curvature; torsion; algorithm comparison; discrete curve; microcentral difference algorithm; discrete geo-
metry method; three-dimensional space; difference quotient; uniformly sampling
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