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A Line Scan Conversion Algorithm Based on
Distance of Point to Line

CHEN You-ming
{ College of Mathematics and Information Science,Northwest Normal University ,Lanzhou 730070, China)

Abstract: Line generating algorithm is one of the most important and basic algorithms in computer graphics and computer aided design.
Anti-aliasing algorithm is very important content in graphics algorithm. It presents a line scan conversion algorithm based on distance of
point to line and gives the algorithm derivation process and code. It introduces specific application of algorithm in line anti-aliasing. This
algorithm is a method which uses incremeni technology. It regards distance of point to line as discriminant, it draws anti-aliasing line by
method of weighted region sampling , which is convenient to draw anti-aliasing line according to the distance of point to line on the scan

conversion process. It can improve efficiency of anti-aliasing. The algorithm possesses special features which use integer variable, not

concerned with multiplication and division. It is suit for hardware implementation.
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d —dy=l k(x, +1) -y, +b! =l k(x, +1) - (y,
+1) +b!

=[k(x, +1) -y, +b] = [k(x, +1) = (y, + 1)
+b] >0
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d, -d, =l k(x, +1) -y, +bl -l k(xp +1) ~ (v,
+1) +bl .

=—[k(xp, +1) -y, +b) +[k(x, +1) = (y, +1)
+b] <0

ite =k(x, +1) -y, +b, e, =k(x, +1) - (5, +
1) +b

XHE, d - d, BAT LU e, Al e, RARHIRK,

B (1), €,50,¢,50,¢,>¢,,d,—d,= e,-¢,>0
(iXH} e, +e,>0);

PB(2)E, >0, ,<0,d,~d,=e,+ e,;

i E(3)0T, e,<0, e,<0,1 ¢,1<| ¢, ,d,— d,=e,— ¢,
<0(XAT e+ e,<0) 4
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S, WKW e, +e, WIERBITHET —KRE, .
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BT e =h(x, +1) =3, +b=2-(Ay(x, + 1) -
y,A% + bAx) ,
e, =k(x, +1) = (y,+1) +b=i(Ay(xp +1) -

(y, + 1)Ax + bAx) ;

AL~ e, Ml e, RN

e, =Ay(x, + 1) - y,Ax + bAx

e, =4y(x, + 1) = (5, + 1)Ax + bAx

THITE e, F e, KIITHE,

#FHete, <O BH P, FT—HABEENQ,(x, +2,
y,) M Qy(x, +2,y, +1) M

e, =Ay(x, +2) - y,Ax + bAx = ¢, + Ay,

e, =Ay(x, +2) - (y, + 1)Ax + bAx = ¢, + Ay ;

#iet e >0, R P, F—4HATRERN Qy(x, + 2,
y, + 1) M Qy(x, +2,y, +2) , W

e, =Ay(x, +2) - (y, + 1)Ax + bAx =, + Ay,

e, =Ay(x, +2) = (y, +2)Ax + bAx =e, + Ay - Ax

BJG HE e, Fl e, MIFIHR{E:
ey =Ay(xy + 1) - y,Ax + bAx = Ay
ey =Ay(xy + 1) = (y, + 1)Ax + bAx = Ay - Ax
2.3 WK
//x0<x1,0<=k<=1
LineOnDisdanceOfPoin2Line (x0, y0, x1,yl,color)
int x0, y0, x1, yl, color;
{ intdl,d2,x,y,dx,dy;
dx=x1-x0;dy =yl -y0;
dl =dy;d2 =dy—dx;
x=x0;y=y0;

while(x<=x1)
{ DrawPixel(x,y,color) ;
if( d1+d2<=0)
{ dl =dl+dy;d2=d2+dy; |
else
{dl =d2+dy;d2 =d2+dy-dx;
y++; )
X++;
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3.2 E&REREZEAS
//x0<x1,0<=k<=1
AntiAliasingLine (%0, y0, x1,y1)
int x0, y0, x1, yl;
| int dl,d2,x,y,dx,dy;
int cl,c2,¢3 ;

//Filter B4 5 X B Ji 16 W
dx=x1-x0;dy=yl-y0;
dl =dy;d2 =dy-dx;

x=x0;y=y0;

¢l =Filter(abs(dx) ) ;

2 =Filter(0) ;e3=cl;
while(x<=x1)

{ DrawPixel(x,y-1,c1);
DrawPixel(x,y,c2);
DrawPixel(x,y+1,¢3);

if( d1+d2<=0)
| ¢l =Filter(2 * dx—abs(d2));
c¢2=Filter(abs(dl) ) ;
c3 =Filter(abs(d2) );
dl =dl+dy;d2 =d2+dy; |
else
{ cl =Filter(abs(dl));
c2=Filter(abs(d2) ) ;
c3 =Filter(2 * dx—abs(dl) ) ;
dl =d2+dy;d2 =d2+dy—dx;

y++; |

X++3
!
|

FELREERGERAE S, BT — W4 54l
Filter fRRIEAN , AR 4k 741 24 4 P 8 U 008 , 7 ELAS 7%
BRITTEHABIMXANES, @ BT AR E
SR ELARERBE RN,

4 HRIE

SRR T R AR R, R
TSP EBMER, ST A EB R A,
R REYE, AEAERTE R RRREE, &
S5 A Ab I R A R T DR R, M T AR R,
e, B A,

T R P E S FE IS I 38 SR B S AT R

WBGERAL R, BOR AR RO IL M . TR

a5 AFEERI TR ERATLE G MR, #
] B A R T AL B R R S ME, B AL B AR IR
REAT LB R R s RO s 8, 9 B 4w
T RERAL B

BEIH:

(1] #EX, A RBRBEE FENEEEEMERIM].
B AR A , 2004 :57-61.

(2] TR, KR, T8, %. Bresenham BARAE MHE EMK
BELI]. o EER AR ,2008,13(1) :158-161.

[3] X% BGHA) Bresenham HE&A RA B (T]. HEHEIZHE
23] ,1999,4(7 ) :606-608.

[4] # % 2T Bresenham HEMIWIS B EAH X)) BH
KREZER( BRBIER) ,2003,24(5) :19-22.

[5] Wu Xiaolin, Rokne J G. Double —step incremental generation
of lines and circles[ J]. Computer Vision, Graphics and Image
Processing,1987,37(3) :331-344.

[6] Ikx, T #H HERIWERPREB/DAERIHII. i
BHRBI T SRITE SR ,2006,18(3) :433-437.

(71 # &, MR IATHY Bresenham B MBB(T]. it
BHL TR SR ,2001,37(21) :136-137.

(8] #HI HEAEEEIM]. LK R FE R, 1998
210-215.

[9] Wnu Xiaolin. An efficient antialiasing technique[ J]. ACM SIG-
GRAPH Computer Graphics,1991,25(4) ;143-152.

[10] #e%, THFM. BTN ERERERERT]. 3T
BHL TR 5MA,2011,47(1) :173-175.

(11] #FR. A B —FETMRE SRR HREERE
BEILLI] TR EA S KB ,2009,19(6) :138-141.

[12] XgtE. Bresenham Wizt SUER BRI HHHEM HAUMR
1£,2005(2) ;10-13.

[13] SHERZE, I E, 2 WAL £5F FPGA M E A SUEH B HABE
KT HENEAR SRR, 2011,21(2) :26-29.



