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Abstract: Progressive-iterative approximation (PIA) is an efficient method for data fitting that attracts the
attention of many researchers and has a wide range of applications. However, the convergence rate of LSPIA
is prolonged. In this study, we design a fast PIA format based on the Gauss-Seidel iterative method named
Gauss-Seidel progressive and iterative approximation for least squares curve and surface fitting
(GS-LSPIA). Firstly, the control points of the fitting curve (surface) are selected from the given data points.
Then, the chord length method is used to assign the parameters of the given data points. GS-LSPIA generates
a series of fitting curves (surfaces) by refining the control points iteratively, and the limit of the generated
curve (surface) is the least square fitting result to the given data points. Several experimental results pre-
sented in this paper demonstrate that, to achieve the same accuracy for GS-LSPIA and LSPIA, GS-LSPIA
required fewer steps and shorter running time compared with LSPIA. Thus, the proposed GS-LSPIA is effi-

cient and has a faster convergence rate compared with the LSPIA algorithm.
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AT )2 ) 25 78 BOHE 5 i B /D R AU 5 L. RS
B4 AIERH T GS-LSPIA B3k 1A %M, GS-LSPIA
BRI SIGE BT 2 ) LSPIA Bk, )X B
FE 4 K (generalized B-spline basis, GB)J&: X2 #i B
FEARIEMPT R, & B8 3B 1 1 3% 2L vl Al £ 1
KRB 2 L R A% R B GB 7 SE BRI A
ARG, H, JF2 TAES K GS-LSPIA 5 GB 44
&, Tt GS-LSPIA Ay s s i .
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