
1

1/18/2000 CS 4/57101 Lecture 1 1

5HQGHULQJ

❚ $ VLPSOH ; SURJUDP WR LOOXVWUDWH UHQGHULQJ

❚ 7KH SURJUDPV LQ WKLV GLUHFWRU\ SURYLGH D VLPSOH [ EDVHG

DSSOLFDWLRQ IRU XV WR GHYHORS VRPH JUDSKLFV URXWLQHV�

❚ 3OHDVH QRWLFH WKH IROORZLQJ�

❙ $OO SRLQWV DUH LQWHJHUV�

❙ 7KH OLQH GUDZLQJ DOJRULWKP LV YHU\ VLPSOH DQG KDV

VRPH GHILQLWH IODZV�
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$ VLPSOH ; SURJUDP
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$ VLPSOH ; SURJUDP

1/18/2000 CS 4/57101 Lecture 1 4

6\QWD[

❚ 3RLQW

❙ SRLQW [ \ ZKHUH [ DQG \ DUH LQWHJHUV

❚ /LQH

❙ OLQH [� \� [� \�

❙ ZKHUH [�� [�� \� DQG \� DUH LQWHJHUV
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3RLQW DQG OLQH GUDZLQJ URXWLQHV

❚ 7KHVH DUH WKH SULPLWLYHV LQ WKH VLPSOH SDFNDJH��

❚ 3RLQW GUDZLQJ URXWLQHV

❙ SRLQW�F

❙ SRLQW�K

❚ /LQH GUDZLQJ URXWLQHV

❙ OLQH�F

❙ OLQH�K
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2WKHU URXWLQHV

❚ 7KH PDLQ URXWLQH

❙ PDLQ�F

❚ ,QFOXGH ILOH ZLWK WKH GHILQLWLRQV RI WKH GDWD VWUXFWXUHV

❙ P\JUDSK�K

❚ 7KH URXWLQHV WR $FFHVV ; IXQFWLRQV GLUHFWO\�

❙ ;URXWLQHV�F

❙ ;URXWLQHV�K
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/LQH 'UDZLQJ DQG 6FDQ &RQYHUVLRQ

❚ $ SUHOLPLQDU\ VWHS WR GUDZLQJ OLQHV LV FKRRVLQJ D VXLWDEOH

UHSUHVHQWDWLRQ IRU WKHP�

❚ 7KHUH DUH WKUHH SRVVLEOH FKRLFHV ZKLFK DUH SRWHQWLDOO\

XVHIXO�

❚ ([SOLFLW� \  I�[�

❙ \  P �[ � [�� � \� ZKHUH P  G\�G[

❚ 3DUDPHWULF� [  I�W�� \  I�W�

❙ [  [� � W�[� � [��� W LQ >���@

❙ \  \� � W�\� � \��
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3RLQW DQG OLQH GUDZLQJ URXWLQHV �FWG�

❚ ,PSOLFLW� I�[�\�  �

❙ )�[�\�  �[�[��G\ � �\�\��G[

❙ LI )�[�\�  � WKHQ �[�\� LV RQ OLQH

❙ )�[�\� ! � WKHQ �[�\� LV EHORZ OLQH

❙ )�[�\� � � WKHQ �[�\� LV DERYH OLQH
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5DVWHUL]DWLRQ RU 6FDQ &RQYHUVLRQ

❚ 'UDZLQJ OLQHV RQ D UDVWHU JULG LPSOLFLWO\ LQYROYHV

DSSUR[LPDWLRQ�

❚ 7KH JHQHUDO SURFHVV � UDVWHUL]DWLRQ RU VFDQ�FRQYHUVLRQ�

❚ :KDW LV WKH EHVW ZD\ WR GUDZ D OLQH IURP WKH SL[HO

�[��\�� WR �[��\��"

❚ 6XFK D OLQH VKRXOG LGHDOO\ KDYH WKH IROORZLQJ SURSHUWLHV�

❙ VWUDLJKW

❙ SDVV WKURXJK HQGSRLQWV

❙ VPRRWK

❙ LQGHSHQGHQW RI HQGSRLQW RUGHU

❙ XQLIRUP EULJKWQHVV

❙ EULJKWQHVV LQGHSHQGHQW RI VORSH

❙ HIILFLHQW
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/LQH 'UDZLQJ � $OJRULWKP �

A Straightforward Implementation

Drawline(x1,y1,x2,y2)
int x1,y1,x2,y2;
{
  float y;
  int x;

  for (x=x1; x<=x2; x++) {
    y = y1 +  (x-x1)*(y2-y1)/(x2-x1)
    SetPixel(x, Round(y) );
  }
}
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/LQH 'UDZLQJ � $OJRULWKP �

A Better Implementation
DrawLine(x1,y1,x2,y2)
int x1,y1,x2,y2;
{
  float m,y;
  int dx,dy,x;
  dx = x2 - x1;
  dy = y2 - y1;
  m = dy/dx;
  y = y1 + 0.5;
  for (x=x1; x<=x2; x++) {
    SetPixel(x, Floor(y) );
    y = y + m;
  }
}
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/LQH 'UDZLQJ � $OJRULWKP �

❚ $GYDQWDJHV RYHU $OJRULWKP �

❙ HOLPLQDWHV PXOWLSOLFDWLRQ

❙ LPSURYHV VSHHG

❚ 'LVDGYDQWDJHV

❙ URXQG�RII HUURU EXLOGV XS

❙ JHW SL[HO GULIW

❙ URXQGLQJ DQG IORDWLQJ SRLQW DULWKPHWLF VWLOO WLPH

FRQVXPLQJ

❙ ZRUNV ZHOO RQO\ IRU _P_ � �

❙ QHHG WR ORRS LQ \ IRU _P_ ! �

❙ QHHG WR KDQGOH VSHFLDO FDVHV
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/LQH 'UDZLQJ � 0LGSRLQW $OJRULWKP

❚ 7KH 0LGSRLQW RU %UHVHQKDP¶V $OJRULWKP

❙ 7KH PLGSRLQW DOJRULWKP LV HYHQ EHWWHU WKDQ WKH DERYH

DOJRULWKP LQ WKDW LW XVHV RQO\ LQWHJHU FDOFXODWLRQV� ,W

WUHDWV OLQH GUDZLQJ DV D VHTXHQFH RI GHFLVLRQV� )RU

HDFK SL[HO WKDW LV GUDZQ WKH QH[W SL[HO ZLOO EH HLWKHU 1

RU 1(� DV VKRZQ EHORZ�
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0LGSRLQW $OJRULWKP

❚ 7KH PLGSRLQW DOJRULWKP PDNHV XVH RI WKH

WKH LPSOLFLW GHILQLWLRQ RI WKH OLQH� )�[�\�  

�� 7KH 1�1( GHFLVLRQV DUH PDGH DV

IROORZV�
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0LGSRLQW $OJRULWKP

❚ ,I 1( LV FKRVHQ

❙ G
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❚ ,QWHJHU RQO\ DOJRULWKP
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1/18/2000 CS 4/57101 Lecture 1 16

0LGSRLQW $OJRULWKP IRU [� � [� DQG VORSH � �

drawline(x1, y1, x2, y2, colour)
int x1, y1, x2, y2, colour;
{
  int dx, dy, d, incE, incNE, x, y;

  dx = x2 - x1;
  dy = y2 - y1;
  d = 2*dy - dx;
  incE = 2*dy;
  incNE = 2*(dy - dx);
  y = y1;
  for (x=x1; x<=x2; x++) {
    setpixel(x, y, colour);
    if (d>0) {
      d = d + incNE;
      y = y + 1;
    } else {
      d = d + incE;
    } } }


