%33% 2 AL B 5 BB 2224l Vol.33 No.2
2021 4E 2 A Journal of Computer-Aided Design & Computer Graphics Feb. 2021

TRMEEMN B FEFSHIBEHEESUE

kA, K", shawm), gER"

D (G T KB AR 230009)
D E LA RE AN GE LB A 230009)
(lizhang@hfut.edu.cn)

B OE: RAACE LG B BB SO, B A 2 Al 2 ) I 5 0 1 30 )8R T A, A, R —
Ao 35 AR G P42 o T A R A 28 07 0, MOS0 B Bt FLADL A 1 30 o 2SR 5 5 . 1 0, R R 4
TR, A R BEGS J7 ik AL F i 105 A 2405 2 R, PRI I UG, AR5 i 0 A Kb
SRR SR Bn, FRDE S8 0 22 U T 45 20057 04005 ih 2k BOELSE R W], 42 05 TR 76 3% AU AT 1D
AR, WSGE R T U B9 FE TR TSR A, LIRS B4 it 2 3@ T B R Bl R, S IR 2R T,

KR LARMIL; BFGS Jrik; B ¥e4s, BKomik; h&kdls
FEE 9% E: TP391.41 DOI: 10.3724/SP.J.1089.2021.18414

Discrete Data Points Fitting Based on Optimization of B-Spline Parameters Using
Step-Acceleration Method
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Abstract: When fitting discrete data points by iterative method, the parameterization of data points will affect the
approximation effect and speed at the same time. A method of optimizing the parameters of control vertices and
data points by iterative adjustment is proposed, which converges faster and fits the original data points better.
Firstly, the initial control vertices are selected, and the adaptive BFGS method is used to optimize the control ver-
tices and obtain the fitting curve. Secondly, the parameters corresponding to data points are optimized by the
step-size acceleration method while the control vertices are kept unchanged. Finally, the new parameters are used
to re-optimize the control vertices and a new fitting curve is obtained. Numerical examples show that the conver-
gence speed in the early iteration stage of the given algorithm is faster than most existing iterative methods. Fur-

thermore, the optimized curves are much closer to discrete data points and fitting error are much smaller.

Key words: unconstrained optimization; BFGS method; B-spline; step-size acceleration; curve fitting
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