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1. Introduction

In paper [1], Jiang and Wang proposed the relationships between Bézier and DP curves in terms of the conversions from
Bernstein into DP bases and vice versa. However, it is found out that the conversion formula from Bernstein basis into DP
basis is incorrect for even cases (Table 1). Similarly, the conversion formula from DP into Bernstein bases is also incorrect for
both odd and even degrees (Table 2). Moreover, their proofs provided in that paper, have contained some mistakes. Thus, in
this paper, the polar form approach is used for providing the correct formula and proof for the relationship between Bézier
and DP control points.

Consequently, the formulae for the transformation from Bernstein basis into DP basis and the conversion from DP into
Bernstein bases are derived and proven, respectively.

2. The relationships between Bézier and DP curves

In this section, the polar form approach is used to prove the relationships between Bézier and DP curves. Both Bézier and
DP curves can be defined in terms of their control points and their blending functions. Their basis functions, {B?(t) }:;0 and

{ D (t) }?:0, respectively, are the polynomials of degree n when t € [0, 1], consisting of coefficients for each polynomial. Such
relationships can be written in the following theorem.
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Table 1
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Comparisons of the conversions from DP into Bézier control points.

Degree Method by Jiang and Wang Result Using the polar form
approach
by = py by = p,
D=0 b =3P+ 3R, b= ipi+ip,
b, = 1p, + %p, b, = 5p; + 2p;
b; = p,g b; =p;
by = p, by = p,
b, = %P] + %Pz b, = %Pl + %Pz
n=4 b2=%l’2 X b, =p,
b = 3p, + ;ps b; = 2p, + p;
b4 = Py b4 =Py
by = po by = p,
b, =%P1+%P2+%P3 bl:%l’1+%l’2+%l’3
n=>5 b2=%l’2+%l’3 bz=%l’z+2%l73
b; = %Pz + Ups b; = %Pz + 1ps
bs = P2+ 3Ps + 5Ps by = 5P, + 3Ps + 5P
bs = ps bs = ps
by = p, by = py
b, = %].'h + %pz + %p3 X b, = %P1 + %Pz + %Ps
b, = %Pz + %Ps X b, = %Pz + %l%
n==6 bs = Zp, X bs = p;
by = 2p; + L, x by = 35P3 + 15Ps
bs = 2p; + P4 + 5Ps x bs = Zps + P4 + 5Ps
bs = ps bs = pgs
by = p, by = py
by =1p, +1p, + 2p; + 2ps by = Ipi+1p+ips+ip,
b, = %pz ar %p3 ar %p‘; b, = %pz ar %l% A %p‘t
n=7 bs = 3¥p; + {Ip, by = 8p, + Ip,
Py = 22Ps + 32Ps by = p, + Ep,
bs = 2ps + 57Ps + 3Ps bs = 2p; + 31Ps + 3;Ps
bs = %P3 + %sz + %Ps + %Ps bs = %P3+$P4+%P5+%P6
b; =p, b; = p,

Theorem 1. The Bézier control points, denoted by {by};_,, of a DP curve of degree n can be given in terms of DP control points,
denoted by {p;},, as follows:

by

Lk (5))
R
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