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:LQGRZV��9LHZSRUWV��DQG
&OLSSLQJ

Window

Interface Window

Viewport

:LQGRZV�DQG�9LHZSRUWV
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7HUPLQRORJ\

❚ :RUOG�&RRUGLQDWH�6\VWHP��2EMHFW�6SDFH�
❚ 6FUHHQ�&RRUGLQDWH�6\VWHP��,PDJH�6SDFH�
❚ :LQGRZ��ZRUOG�FRRUGLQDWHV�
❚ ,QWHUIDFH�:LQGRZ
❚ 9LHZSRUW��VFUHHQ�FRRUGLQDWHV�
❚ 9LHZLQJ�7UDQVIRUPDWLRQ

&KRRVH�:LQGRZ�LQ
:RUOG�&RRUGLQDWHV

&OLS�WR�VL]H
RI�:LQGRZ

7UDQVODWH�WR
RULJLQ

6FDOH�WR�VL]H�RI
9LHZSRUW

7UDQVODWH�WR�SURSHU�SRVLWLRQ
RQ�VFUHHQ��,QWHUIDFH�:LQGRZ�

9LHZLQJ�7UDQVIRUPDWLRQ
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1RWHV�RQ�9LHZLQJ
7UDQVIRUPDWLRQ

❚ 3DQQLQJ�YV��=RRPLQJ
❚ ,QYHUVH�UHODWLRQVKLS�EHWZHHQ�ZLQGRZ
DQG�YLHZSRUW
❙ $V�WKH�ZLQGRZ�LQFUHDVHV
LQ�VL]H��WKH�LPDJH�LQ�WKH
YLHZSRUW�GHFUHDVHV�LQ
VL]H�DQG�YLFH�YHUVD

❚ %HZDUH�RI�DVSHFW�UDWLR

(10, 30) (50, 30)

(10, 5) (50, 5)

(0,0)

(0, 1)

Desired
Viewport

(0.5, 0.5)

(1, 0)

(0.5, 1)

(0, 0.5)

(1,1)

9LHZLQJ�7UDQVIRUPDWLRQ
([DPSOH
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1     0     0
0     1     0.5
0     0     1

1/80      0        0
0         1/50     0
0           0        1

1     0    -10
0     1    -5
0     0     1

1) Translate window
     to origin

2) Scale to correct
     size

3) Translate to
     proper coordinates

X scale = 0.5/40 = 1/80

9LHZLQJ�7UDQVIRUPDWLRQ
([DPSOH

(xr, yt)(xl, yt)

(xl, yb) (xr, yb)

$�SRLQW�LV�YLVLEOH�LI

xl < X < xr
DQG

yb < Y < yt

&OLSSLQJ

❚ /LQH�YLVLEOH�LI�ERWK�HQGSRLQWV�LQ�ZLQGRZ
❚ ´%UXWH�)RUFH�0HWKRGµ

❙ 6ROYH�VLPXOWDQHRXV�HTXDWLRQV�IRU
LQWHUVHFWLRQV�RI�OLQHV�DQG�HGJHV
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&RKHQ�6XWKHUODQG�$OJRULWKP

❚ 5HJLRQ�&KHFNV���7ULYLDOO\�UHMHFW�RU�DFFHSW
OLQHV�DQG�SRLQWV

❚ )DVW�IRU�ODUJH�ZLQGRZV��HYHU\WKLQJ�LV�LQVLGH�
DQG�IRU�VPDOO�ZLQGRZV��HYHU\WKLQJ�LV�RXWVLGH�

❚ ��ELW�RXWFRGHV�
❙ %LW��������VLJQ�ELW�RI��\W�<�����������SRLQW�LV�DERYH�ZLQGRZ
❙ %LW��������VLJQ�ELW�RI��<�\E����������SRLQW�LV�EHORZ�ZLQGRZ
❙ %LW��������VLJQ�ELW�RI��[U�;�����������SRLQW�LV�WR�ULJKW�RI�ZLQGRZ
❙ %LW��������VLJQ�ELW�RI��;�[O�����������SRLQW�LV�WR�OHIW�RI�ZLQGRZ

1001 1000 1010

0001 0000 0010

0101 0100 0110

Bit 1:  Above
Bit 2:  Below
Bit 3:  Right
Bit 4:  Left

&RKHQ�6XWKHUODQG�&OLSSLQJ
�FRQW��

❚ 7ULYLDOO\�DFFHSW�D�OLQH�LI�

❚ 7ULYLDOO\�UHMHFW�D�OLQH�LI�
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/LQH�$'���������7HVW�RXWFRGHV�RI�$�DQG�'����!��FDQ·W�DFFHSW�RU�UHMHFW�
���������������������&DOFXODWH�LQWHUVHFWLRQ�SRLQW�%��ZKLFK�LV�FRQFHSWXDOO\�RQ
�����������������������WKH�ZLQGRZ�VLGH�RI�WKH�GLYLGLQJ�OLQH���)RUP�QHZ�OLQH
�����������������������VHJPHQW�$%�DQG�GLVFDUG�WKH�UHVW�RI�WKH�OLQH�EHFDXVH�LW�LV
�����������������������DERYH�WKH�ZLQGRZ�
���������������������7HVW�RXWFRGHV�RI�$�DQG�%���5HMHFW�

([DPSOH�

A

D
B

C

E F G
H

&OLSSLQJ�/LQHV�1RW�$FFHSWHG�RU
5HMHFWHG��´GLYLGH�DQG�FRQTXHUµ��

6XWKHUODQG�+RGJPDQ
3RO\JRQ�&OLSSLQJ

❚ &OLS�DJDLQVW�HDFK�HGJH�RI�WKH�ZLQGRZ
RQH�HGJH�DW�D�WLPH

❚ 1HZ�VHW�RI�YHUWLFHV�DIWHU�HDFK�FOLS
❙ 7KH�QXPEHU�RI�YHUWLFHV�XVXDOO\�FKDQJHV�DQG
ZLOO�RIWHQ�LQFUHDVH�
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3RO\JRQ�&OLSSLQJ�$OJRULWKP

❚ :LQGRZ�GHWHUPLQHV�D�YLVLEOH�DQG�LQYLVLEOH�UHJLRQ
❚ (GJH�IURP�L�WR�L���RQH�RI�IRXU�W\SHV�

❙ ([LW�YLVLEOH�UHJLRQ ��VDYH�WKH�LQWHUVHFWLRQ
❙ :KROO\�RXWVLGH�YLVLEOH�UHJLRQ ��VDYH�QRWKLQJ
❙ (QWHU�YLVLEOH�UHJLRQ ��VDYH�LQWHUVHFWLRQ�DQG�HQGSRLQW
❙ :KROO\�LQVLGH�YLVLEOH�UHJLRQ ��VDYH�HQGSRLQW

3RO\JRQ�FOLSSLQJ�LVVXHV

❚ )LQDO�RXWSXW��LI�DQ\��LV�DOZD\V�FRQVLGHUHG�D
VLQJOH�SRO\JRQ
❙ 0LJKW�EH�PXOWLSOH�SLHFHV

❚ ([WUD�HGJH�PD\�QRW�EH�D�SUREOHP
❙ $OZD\V�RFFXUV�RQ�D�ZLQGRZ�ERXQGDU\
❙ &DQ�EH�HOLPLQDWHG�LI�QHFHVVDU\
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Clip
Top

Clip
Right

Clip
Bottom

Clip
Left

3LSHOLQHG�3RO\JRQ�&OLSSLQJ

❚ &OLS�DJDLQVW�HDFK�HGJH�LQGHSHQGHQWO\

❚ $UUDQJH�FOLSSLQJ�VWDJHV�LQ�D�SLSHOLQH
❙ ,QSXW�SRO\JRQ�FOLSSHG�DJDLQVW�RQH�HGJH
❙ 5HWDLQHG�SRLQWV�SDVVHG�WR�QH[W�VWDJH

❚ &DQ�DYRLG�LQWHUPHGLDWH�VWRUDJH


