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Two Kinds of Generalized Progressive
Iterative Approximations

CHEN Jie® 2 WANG Guo-Jin'+2 JIN Cong-Jian!: 2

Abstract In the field of computer aided design, the progres-
sive iterative approximation (PIA) property of curves (surfaces)
has wide applications in the interpolation and fitting problems,
some previous works mainly discussed this PIA property in the
case of normalized totally positive (NTP) basis. For general
non-NTP basis, we point out that this good property also can
be satisfied with some proper parameters, and many correspond-
ing examples are given. Thus, the scope of applications of PTA
can be widened. Furthermore, we discuss the convergence prop-
erties of weighted PIA with different weights, so that iterative
approximation curves have different convergence rates near each
data point.
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eralized diagonally dominant, non-normalized totally positive
(non-NTP) basis
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Table 1  The PIA errors of Wang-Ball curve after different
number of iterations
EARUAL 0 % 1% 5 & 10 & 20 &

Wk 5.732E-001 3.297E-001 3.992E-002 9.603E-003 2.521E-003
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Fig.4 The approximation results with different weights
%2 Ww; =0.3+0.01 I, RREERIKET, 10 K Bézier M2k s o B SRET 3R %
Table 2 w; = 0.3 4+ 0.01¢, the approximation errors of the Bézier curve of degree 10 after different numbers of iterations
g
1%1&7’}1?!%( Pl P2 P3 P4 P5 PG P7 Pg Pg
10 %  5.301E-002 1.200E-001 1.177E-001 2.401E-001 6.701E-003 2.279E-001 1.108E-001 1.170E-002 3.381E-002
30 % 3.461E-002 8.162E-002 6.203E-003 1.040E-001 1.813E-003 1.007E-001 5.501E-003 7.602E-002 3.436E-002
50 % 3.003E-002 5.121E-002 9.312E-003 6.632E-002 1.422E-003 6.401E-002 7.506E-003 4.493E-002 2.501E-002
#3 Ww; =0.78+0.01¢ b, REEMRKRE T, 10 K Bézier MLk BUH sl ELT 2%
Table 3  w; = 0.78 4+ 0.01%, the approximation errors of the Bézier curve of degree 10 after different numbers of iterations
AR P, P P Py Ps Pg P, Pg Py
10 & 3.171E-002 9.522E-002 1.912E-002 1.279E-001 1.002E-003 1.259E-001 1.810E-002 9.291E-002 3.352E-002
30 & 1.862E-002 2.934E-002 1.163E-002 4.650E-002 5.013E-004 4.561E-002 1.103E-002 2.671E-002 1.642E-002
50 % 5.011E-003 5.123E-003 1.321E-002 2.415E-002 0.001E-000 2.372E-002 1.332E-002 3.626E-003 4.009E-003
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FRHET™ (R AL PTA P 5T, X AN [7) (142 830 T00 5t W AAS ] (R AL B
T, AT 2 A 0 SIGH B 1R B L AN R 9 R s B AR TR
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