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Abstract

The two-step interpolatory subdivision scheme is a novel type of subdivision method characterized
by interpolating the control mesh at even refinement steps. Such a feature renders it potentially
attractive in computer-aided geometric design (CAGD). In this paper, we propose a new ternary two-
step interpolatory curve subdivision scheme. It is proved that the limit curve may attain C? -conti-
nuity by adjusting parameters. Furthermore, the Hélder exponent of the scheme is analyzed, and
the graph of the basic limit function is provided. Numerical examples demonstrate that the pro-
posed two-step interpolatory subdivision method yields limit curves that closely approximate the
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initial control polygon while ensuring interpolation, thus verifying the method’s reasonableness
and effectiveness.
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Figure 1. The Holder exponent curve of the subdivision scheme (3.1)
and (3.2)
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Figure 2. The limit basic function of the subdivision scheme (3.1)
and (3.2) when b, =-0.2,-0.1,0,1,2

E 2. Hbp, =-02,-0.1,0,1,2 B2 HET(3.1)FAG.2) AU EE R 3

DOI: 10.12677/aam.2025.1411456 18 N H it e


https://doi.org/10.12677/aam.2025.1411456

BEIH, T

3.4. BUESH)

3 RGBS HD AU, 4 Bk KRG D)IED, =-0.469 . b, =0.483 (C* 4 X [l S AH)-
b,=0.b,=0.1 (Holder $5X0H KAL) LA BEHL AT b, = —0.2 i £R 41 53— KA1 53 /S IR R B 1 3(a),
3(c), KEl3(e), Kl 3(g), KEl3G)RAR T HILEEE A (LAE (3R L& — IR A5 J5 g (LA R
R)e E3(b), [ 3(d), B30, K 3(h), Bl 3G)MEMGINRILT sl s 2 5 75 U 43 In A Ja ) il
Wk T ASCRA T ZEA %0, 6 TS SR 2P PUE K 5. NNy JE i) A
BRI A, RS EIEIE . S80b 78 C LX) N 44y Ja (1 h 240 B A B i s . [ X b
b,=-02 b, =0.1MAEEG, TTLAHEH b, =-0.2 KL HEIOGH . XU B0 T 5% 20 2 Hr DL R

DOI: 10.12677/aam.2025.1411456 19 N H it e


https://doi.org/10.12677/aam.2025.1411456

BRIH, T

Figure 3. The subdivision effect diagram of the two-step interpolatory subdivision scheme (3.1); (a) 1 subdivision refinement
(b,l = —0.469) ; (b) 6 subdivision refinements (bﬁ1 = —0.469) ; (¢) 1 subdivision refinement (b,l = 0.483); (d) 6 subdivision
refinements (b, =0.483); (e) 1 subdivision refinement (b_, =0) ; (f) 6 subdivision refinements (5., =0); (g) 1 subdivision
refinement (b, =—0.2) ; (h) 6 subdivision refinements (b, =—-0.2) ; (i) I subdivision refinement (b, =0.1); (j) 6 subdivi-
sion refinements (bf1 =0. 1)
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