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A Property-Based Integrated Line-Generating Algorithm

CHENG Jin LU Guo-dong TAN Jian-rong
State Key Laboratory of CAD&CG  Zhejiang University ~ Hangzhou 310027

Abstract Present line-generating algorithms which include Bresenham algorithm =~ symmetrical algorithm and the algorithm based
on the chain code theory of the line are analyzed and compared in this paper. A property-based on the chain code theory of the
line are analyzed and compared in this paper. A property-based integrated line-generating algorithm which is based on the Bre-
senham algorithm and makes full use of the symmetry direction and continuity of the line is presented to increase the speed of
line generating. The results of our experiments have proved that the line-generating speed of the integrated algorithm is increased
by more than 50 percent compared to that of Bresenham algorithm. The new algorithm is especially efficient for engineering draw-
ings in which the inclinations of most lines are 0° 180° +90° +45 °and + 135°. In can be thought that the integrated line-
generating algorithm has make great progress in the way to reach the minimum value of the operation time in generating a line. Ex-
isting CAD&CG algorithms must take into account the particularity and entireness of the object while the integrity and universality
of the processing object is pursued. To handle the related algorithms in some special way according to the characteristics of engi-
neering drawings is an effective method to improve present CAD&CG algorithms.
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x| = xstart y; = ystart x = xend y, = yend flag=0
Bresenham dx dy sX sy
if dy> dx then
& dy flag=1
y=x if dy= =0 then //
: ! fori=1to dx
plot x; y; flag x|y
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if dy = = dx then // x1
1 fori=1 to dx
plot x; y; Xy
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else flag Vi V2 X X 2
plot x; y; plot x% vy, 1 dx=dy>0
flag Xp X Yi 2 Bresenham
e=e+dyx
e e de+1 /2 dx+1 e 0
plot x; yi plot x 2 dx+3 /2 dx+1
e de+1 /2 dx+1
B 3 2 de e dx 0
else * dx de+1 dx dx
fori=1to dy+1 /2
flag x1 X2y »2 ! dy dy+1 dy dy
if e <0 then
plot x; y; plot x% v, 1 2 8
flag X X Yi Y2 e
e=e+dyx, e
x Y
else e = e + dyx;
flag Yi 2 X X
plot x; v plot % v,
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