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Abstract

The evaluation algorithm of cubic Bézier curves is of great significance for the processing of curves.
In order to improve the computational efficiency of cubic Bézier curves, this paper interprets the
De Casteljau algorithm from the perspective of matrix factorization, and proposes a new fast evalu-
ation algorithm based on this. The algorithm uses linear interpolation to calculate the points on the
curve. Except that the first linear interpolation uses two initial control vertices, the remaining linear
interpolation only uses one initial control vertex and a new control vertex generated by the
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previous linear interpolation, which reduces the number of intermediate control vertices from 6 to
3.1t only uses the convex combination of control points, and the computational complexity is linear
with the number of control points, which improves the computational efficiency of the evaluation
algorithm. The new algorithm only involves linear interpolation, which is numerically stable and
easy to implement. It can quickly find the points of the curve under specific parameter values, and
provides a new solution for real-time rendering of cubic Bézier curves.
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Figure 1. Principle of the De Casteljau algorithm
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Figure 2. De Casteljau evaluation algorithm
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Figure 3. Three-dimensional example of De Casteljau evaluation algorithm
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Figure 4. The principle of fast evaluation algorithm
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Figure 5. Fast evaluation algorithm
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Figure 6. Three-dimensional example of fast evaluation algorithm
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Figure 7. The principle of reverse fast evaluation algorithm
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Figure 8. Reverse fast evaluation algorithm
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Figure 9. Three-dimensional example of reverse fast evaluation algorithm
9. RIEMEREE F =L R

DOI: 10.12677/aam.2025.149394 12 I3RS


https://doi.org/10.12677/aam.2025.149394

BB, A

KO . =B, SbBl. T B RN HEEE TR 5 5] 8 AR .
Hit e ar . Bézier 24k Q, 7 M B, Horh— BUSE e A AL B % I 2 108 V,Q,Q,Q, T
BN,

4.n R Bézier IR RERERER EHRE S
4.1.n Xk Bézier IZROERAREE %
S e n K Bézier MIZERIERN p, ()= S VB (1) (1=12--.n), RV, KRl T,
i=0
B (t)=C,t' (1—t)"7i (i=1,2,---,n )4 Bernstein J& & % .
EH: g
hioziawo ,i=0,1,2,-+,n
> B; (1)
j=0
Qi (t)=[1-h (1)]Q, (t)+h (t)V;,i=12,,n
VI Qy (1) =V, » BHte[0,0]. WA p, (t)=Q, (t) . EFLMEN LB e, A CH AL
42. EREENSH
BT RECH n, BSORE TR EEA B E (L 1):

Table 1. The basic computation required for single point evaluation
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