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/LQHV�DQG�3RO\JRQV

❚ $QG�$VVLJQPHQW����

$QWLDOLDVLQJ

❚ $OLDVLQJ�FDXVHG�E\�ILQLWH�DGGUHVVDELOLW\�RI�&57
❚ $SSUR[LPDWLRQ�RI�OLQHV�ZLWK�GLVFUHWH�SRLQWV�FDQ�UHVXOW

LQ�D�VWDLUFDVH�DSSHDUDQFH�RU��-DJJLHV�

❚ 'HVLUHG�OLQH

❚ $OLDVHG�UHQGHULQJ�RI�WKH�OLQH
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$QWLDOLDVLQJ���6ROXWLRQV

❚ $OLDVLQJ�FDQ�EH�VPRRWKHG�RXW�E\�XVLQJ�KLJKHU�DGGUHVVDELOLW\�
❚ 3UREOHP��DGGUHVVDELOLW\�XVXDOO\�IL[HG

❚ 6ROXWLRQ��LQWHQVLW\�LV�YDULDEOH��VR�XVH�LW
❚ ⇒�WZR�DGMDFHQW�SL[HOV�FDQ�JLYH�LPSUHVVLRQ�RI�SRLQW�SDUW�ZD\

EHWZHHQ
❚ ⇒�SHUFHLYHG�ORFDWLRQ�RI�SRLQW�GHSHQGHQW�XSRQ�UDWLR�RI

LQWHQVLWLHV

❚ $Q�DQWLDOLDVHG�OLQH�KDV�YLUWXDO�SL[HOV�´ORFDWHGµ�DW�WKH�SURSHU
DGGUHVVHV
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A = 0.5 + e
B = 1 - abs(e+0.5)
C = 0

A = 0.5 + e
B = 1 - abs(e+0.5)
C = 0

A = 0
B = 1 - abs(e+0.5)
C = -0.5 - e

e > 0 0 > e > -0.5 e < -0.5

$QWLDOLDVHG�%UHVHQKDP�/LQHV

❚ 8VH�WKH�GLVWDQFH��H� �GL�D��YDOXH�WR�GHWHUPLQH�SL[HO�LQWHQVLWLHV�
❚ 7KUHH�SRVVLEOH�FDVHV�IRU�WKH�%UHVHQKDP�DOJRULWKP�

❚ :KDW�DERXW�FRORU"
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3URFHVVLQJ�3RO\JRQV

P =  { (xi , yi ) }  i=1,n E3

(x3,y3)

E2

(x2,y2)
E1(x1,y1)

3RO\JRQV

❚ 3RO\JRQ��PDQ\�VLGHG�SODQDU�ILJXUH�RI�YHUWLFHV
DQG�HGJHV

❚ 9HUWLFHV��UHSUHVHQWHG�E\�SRLQWV��[�\�
❚ (GJHV��UHSUHVHQWHG�DV�OLQH�VHJPHQWV�EHWZHHQ
WZR�SRLQWV���[��\���DQG���[��\��
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&RQYH[�DQG�&RQFDYH�3RO\JRQV

❚ &RQYH[�3RO\JRQ�
❙ *LYHQ�3���3��LQVLGH�SRO\JRQ
❙ $OO�3� �X3��������X�3����X�LQ�>���@�LV�LQVLGH�SRO\JRQ

❚ &RQFDYH� �QRW�FRQYH[�

31 2

1

'RHV�WKH
YHUWH[
FRXQW�DV�WZR
SRLQWV"

2U�VKRXOG
LW�FRXQW�DV
RQH�SRLQW"

+RZ�GR�ZH�NQRZ�D�SRLQW�LV��LQVLGH��D
SRO\JRQ"

❚ 3�LV�LQVLGH�D�SRO\JRQ�LII�D�VFDQOLQH�LQWHUVHFWV�WKH
SRO\JRQ�HGJHV�DQ�RGG�QXPEHU�RI�WLPHV�PRYLQJ�IURP�3
LQ�HLWKHU�GLUHFWLRQ

❚ 3UREOHP�ZKHQ�VFDQ�OLQH�FURVVHV�D�YHUWH[�
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Count onceCount twice

oror

0D[�0LQ�7HVW

❚ 9HUWH[� �ORFDO�PD[�RU�PLQ
❙ &RXQW�LW�WZLFH��HOVH�FRXQW�LW�RQFH�

)LOOLQJ�3RO\JRQV

❚ )LOO�SRO\JRQ���VFDQOLQH�DW�D�WLPH

❚ 6HW�SL[HOV�LQVLGH�SRO\JRQ�RQ�HDFK
VFDQOLQH�WR�WKH�DSSURSULDWH�YDOXH

❚ /RRN�RQO\�IRU�WKRVH�SL[HOV�DW�ZKLFK
FKDQJHV�RFFXU



Handouts:  Projections

Page 6

2

4

6

8 )RU�VFDQ�OLQH�QXPEHU���WKH
VRUWHG�OLVW�RI�[�FRRUGLQDWHV�LV
���������

+RZ�GR�ZH�NQRZ�D�SRLQW�LV
�LQVLGH��D�SRO\JRQ"

6FDQ�/LQH�$OJRULWKP

❚ )RU�HDFK�VFDQ�OLQH�
���)LQG�LQWHUVHFWLRQV�RI�VFDQ�OLQH�ZLWK�DOO�HGJHV
���6RUW�LQWHUVHFWLRQV�E\�LQFUHDVLQJ�[�FRRUGLQDWH
���)LOO�DOO�SL[HOV�EHWZHHQ�SDLUV�RI�LQWHUVHFWLRQV

3RVVLEOH�3UREOHPV

❚ +RUL]RQWDO�HGJHV
❙ ,JQRUH

❚ 9HUWLFHV
❙ ,I�ORFDO�PD[�RU�PLQ��FRXQW�WZLFH��HOVH�FRXQW
RQFH��,PSOHPHQWHG�E\�VKRUWHQLQJ�RQH�HGJH
E\�RQH�SL[HO�

❚ &DOFXODWLQJ�LQWHUVHFWLRQV�LV�VORZ
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(GJH�&RKHUHQFH

❚ 2EVHUYDWLRQV�
❙ 1RW�DOO�HGJHV�LQWHUVHFW�HDFK�VFDQOLQH
❙ ,I�HGJH�LQWHUVHFWHG�LQ�VFDQOLQH�L��ZLOO�SUREDEO\�EH
���LQWHUVHFWHG�E\�VFDQOLQH�L�O

❚ &RQVLGHU�VFDQOLQH�V��WKH�OLQH�\� �V
������V�� ��P[V���E
⇒��[V� ���V�E��P

❚ )RU�VFDQOLQH��V�����
��[V��� ��V�����E��P�� �[V�����P

Active Edges

Not yet active edges

Ignored horizontal edge

Finished edge

3URFHVVLQJ�3RO\JRQV

❚ 3RO\JRQ�HGJHV�VRUWHG�DFFRUGLQJ�WR�PLQLPXP�<
❚ 6FDQ�OLQHV�SURFHVVHG�LQ�LQFUHDVLQJ��GHFUHDVLQJ��<�RUGHU
❚ :KHQ�FXUUHQW�VFDQ�OLQH�UHDFKHV�HGJH��LW�EHFRPHV�DFWLYH
❚ :KHQ�FXUUHQW�VFDQ�OLQH�SDVVHV�HGJH��LW�EHFRPHV�LQDFWLYH

❚ $FWLYH�HGJHV�VRUWHG�DFFRUGLQJ�WR�LQFUHDVLQJ�;
❚ )LOO�WKH�VFDQ�OLQH�EHWZHHQ�DOWHUQDWLQJ�HGJH�LQWHUVHFWLRQV
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Pattern

Pattern filled polygon

)LOO�3DWWHUQV��6LPSOH�´WH[WXUHVµ

❚ 'HILQHG�DV�D���EDVHG��P�[�Q�DUUD\
❚ 3L[HO��[�\��LV�DVVLJQHG�WKH�YDOXH�IRXQG�LQ�

❙ SDWWHUQ��[�PRG�P����\�PRG�Q��

+DOIWRQLQJ

❚ 0LPLF�JUH\VFDOH�RQ�ELWPDSSHG�GLVSOD\V
❚ 7UDGHRII�UHVROXWLRQ��DGGUHVVDELOLW\��IRU
UDQJH�RI�LQWHQVLWLHV

❚ 3DWWHUQV�VKRXOG�EH�GHVLJQHG�WR�DYRLG�EHLQJ
QRWLFHG
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'LWKHULQJ

❚ $QRWKHU�ZD\�WR�PLPLF�JUH\�RQ�ELW�PDSSHG�GLVSOD\V
❚ 2UGHUHG�GLWKHU��WXUQ�SL[HO�RQ�RU�RII�DW��[�\��EDVHG�RQ

❙ GHVLUHG�LQWHQVLW\�,�[�\��DW�WKDW�SRLQW
❙ DQ��Q�E\�Q��GLWKHU�PDWUL[�'Q

❚ (DFK�LQWHJHU���WR�Q�����DSSHDUV�RQFH�LQ�WKH�PDWUL[�'Q
H�J��'� � � � ��

�� � �� �
� �� � �
�� � �� �

❚ OHW��L� �[�02'�����M� �\�02'��
❚ LI�,�[�\��!�'��L��M��WKHQ��[�\��LV�WXUQHG�RQ��RWKHUZLVH�LW

LV�QRW

Xi Xi+1

Xj Xj+1

$QWLDOLDVLQJ�3RO\JRQV

❚ 3RO\JRQ�HGJHV�VXIIHU�IURP�DOLDVLQJ�DV�OLQHV
❚ 6LPLODU�PHWKRG�FDQ�EH�XVHG�RQ�WKH�VFDQ�OLQH�ILOO

❚ ,I�RGG�LQWHUVHFWLRQ�EHWZHHQ�WZR�SL[HOV��;L���;���;L��
❙ SL[HO�;L�LV�DVVLJQHG�WKH�LQWHQVLW\���;L����;�
❙ SL[HO�;L���LV�DVVLJQHG�LQWHQVLW\����

❚ $W�HYHQ�LQWHUVHFWLRQ��UHYHUVH�LV�WUXH


