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Abstract: Some new formulae for the derivative bounds of parametric curves, such as the general polynomial
curves and rational polynomial curves in CAGD, are presented. Based on these new formulae, the point-by-point
algorithm for rasterizing parametric curves is developed in this paper. To solve the problem of repetition and
discontinuity arising from the previous algorithms, a new rule of interpolation is given. Without doubt, these results
will remarkably improve the efficiency of modeling, intersection, approximation, rendering and rasterizing of
curves.
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Table 1 The results of rasterizating degree 5 Bézier curve in 8-connectivity algorithm (Fig.2),
comparing to use our derivative bounds formula (5) with to use the formula from Ref.[13]

R 15K Bézier M%) EM VA MR G RS sUEAT 20 B0 45 R LEE( 2)

Using the formula from Ref.[13] Using our formula (5)
The derivative bound of the curve (a) 800 550
The derivative bound of the curve (b) 900 500

15 ) E T SLIE R 2 (a),(b) 70 A 1 208 ANAT 279 MG 8 mU 4L SCRR[13 100 J5 i B 7 2B I i Moz e K1
S BRI B T KR T R AR SR R A ) P A 0 i B SCRR[13] 70 B i ol I — 2, B
SRAA — LS T A 2 ) R AR SR W) B
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Table 2 The results of rasterizating degree 5 Bézier curve in 4-connectivity algorithm (Fig.3),
comparing to use our derivative bounds formula (5) with to use the formula from Ref.[13]

2 5K Bézier k1% VU S W Rr T R A AT 22 0 45 R LA (& 3)

The curve (a) in Fig.3 The curve (b) in Fig.3
Using the formula . Using the formula :
from Ref 13 Using our formula (5) from Ref 13 Using our formula (5)
The derivative
bound L 800 550 900 500
The number of
rasterizing points 265 246 361 325

before interpolation
The times n of
repeated 535 304 539 175
rasterization
The times m needed

for interpolation L 36 36 74
Curve(a) Curve(b) Curve(a) Curve(b)
Fig.2 Rasterizating degree 5 Bézier curve Fig.3 Rasterizating degree 5 Bézier curve

in 8-connectivity algorithm in 4-connectivity algorithm
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3 & i

ATCHR TSR E WS B0 25 0 S 1) — L83 (0 75 10 2 5 3 13K 28 2 50, 00 2 B it 2 A 2 2 5 it 26 1)
B2 RIEAT T REITHT o A5 () S L AT 10 5 S A S R T A s 1) 22 A b e (10 0 K D 10, I A
R R T e A R R A 2 i ) [ I D S 3 3R R e S B R R T 2 Rl A
HH I AR ANJE B ) R A S 0 SRR 5 92 56 4 T LU 20 S B0t 1 - - I O X S 2 505
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