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Line clipping algorithm with respect to elliptical window based on
region encoding

Chen Chao, Zhang Zhaoyin
(School of Computer Science and Technology, Heilongjiang University, Harbin 150080 China)

Abstract: The key in clipping algorithm is the efficiency which is mainly influenced by computing the intersection points
between the clipping window and the clipped object. Particularly, for line clipping with respect to elliptical window, to
compute the intersection points between the ellipse and the line the quadratic equation has to be solved which involves the
extraction of square root that is considered inefficient. To address this, we develop a technique of 5-bit region encoding by
which the relationship between an ellipse and a line segment can be determined quickly and accurately. The line segments
that are completely visible or completely invisible are discarded; the line segments that surely intersect with the ellipse are
dealt with by middle-point segmentation algorithm to obtain the approximate intersection points; and the remaining line
segments are clipped by solving the quadratic equations. The proposed algorithm is much more efficient than traditional
algorithms, and is straightforward.
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Fig.1 Ellipse window region encoding
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#define LEFT
#define RIGHT
#define BOTTOM

#define TOP
#define INTERIOR 16
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void MakeCode (int x, int y, int * pcode)

{int ¢ =0;

if( x< =xl) ¢l =LEFT;

else if( x> =xr ) ¢l =RIGHT;

if( y< =yb) el =BOTTOM;

else if( y> =yt ) ¢l =TOP;

if( e && (x—x,) * (v -x,)/(a*xa) +
(y=y) = (y-y)/(bxb) <1)

¢l =INTERIOR;
x pcode =c; // pcode {5 [0] 5 (x,y) HI w15
|
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Fig.2 The location relationship between ellipse and line
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Fig.3 Regarding 5) kind of position relations clipping
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