Advances in Applied Mathematics N FA%2£3E R, 2022, 11(5), 2629-2640 Hans )0
Published Online May 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.115278

B =S WM =X BRI REZERHENH

BAE, N O K 2.8 &
W IMyE K2R 2 2ER, W KiE

Woks H . 20224F4 180 FHEM: 202245130 & T HI: 20224F5H23H

R

R R MR E BT IER, K A -BREFENZIRT-BRFEBATY R, WET laf -T-BHFER
#, BT HIZERBERK Aaf -T-BHEK ML, HPEFF=ZASHA. o f, HENBEAAE
FEA &R, ERANRE=ANREE AR R MR, BRGNS Tt £
EREFNT, BRSEFWHKIVAREI 1. SEEBK, o EM/, BEEEFHELERZLY;
WHSHRBE, SRR, BN HEREITR, RESEoT &R RS, il SrE
RSH, LR Aof -T-BR K MR REBIFIEE BIARE; A4 T L REEE T4 e $iE K Aap -T-BH%
ML HMETT %, Feam i RARBIRTE, BAE T AR e 1Tk,

X 5in
FE&ME, TBRSH, &R, Bk, #WE

Cubic B-Spline Extension Curve with
Three Parameters and Its
Application

Lingyun Qin, Yang Shen, Zhuo Duan, Xue Yang

School of Mathematics, Liaoning Normal University, Dalian Liaoning

Received: Apr. 18", 2022; accepted: May 13", 2022; published: May 23", 2022

Abstract

In order to meet the requirement of free curve design, this paper extends the A -B-spline basis
and cubic T-B-spline basis and constructs a group of Aap -T-B-spline basis function. The Aaf

NESIH: BEr, e, B, B SR IR B BT R M4 LR D). BT Bk g, 2022, 11(5):
2629-2640. DOI: 10.12677/aam.2022.115278


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.115278
https://doi.org/10.12677/aam.2022.115278
http://www.hanspub.org

-T-B-spline curve generated by the base function is defined, which contains three parameters A,
«, and g, has the characteristics of spline basis function, but also has the good properties of

trigonometric and algebraic polynomial basis, and has the shape tunability and more accurate
approximation; under given conditions, shape parameters have clear geometric meaning. The larger
the value of 4 and f, the smaller the value of «, the better the approximation control polygon

can be. By changing the value of shape parameters, the curve can be adjusted; by selecting the
appropriate control vertex and the appropriate shape parameters, the generated Aap -T-B-spline

curve can approach the circle and ellipse very well; In the end, the method of constructing Aapf

-T-B-spline curve interpolating in the data points is introduced, and the calculation of specific
numerical examples is given, reflect the effectiveness and feasibility.
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Figure 1. The graph drawn by the Aaf-T-B -spline basis function
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Figure 2.3 Aaf-T-B -spline curves
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Figure 3. The effect of shape parameters on the curve
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Figure 6. The approximation of the curve to the ellipse
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