
UD\�WUDFLQJ�JRRGLHV



*RRGLHV

� 7KHUH�DUH�VRPH�DGYDQFHG�UD\�WUDFLQJ�IHDWXUH�WKDW
VHOI�UHVSHFWLQJ�UD\�WUDFHUV�VKRXOGQ·W�EH�FDXJKW
ZLWKRXW�
² $FFHOHUDWLRQ�WHFKQLTXHV

² $QWLDOLDVLQJ

² &6*

² 'LVWULEXWLRQ�UD\�WUDFLQJ

� 7KHUH�DUH�VRPH�IHDWXUHV�WKDW�GUDPDWLFDOO\
LQFUHDVH�WKH�SRZHU�RI�D�UD\�WUDFHU�
² 3DUWLFOH�V\VWHPV

² &DXVWLFV�DQG�SDUWLFLSDWLQJ�PHGLD

² «



$FFHOHUDWLRQ�7HFKQLTXHV
� 3UREOHP��UD\�REMHFW�LQWHUVHFWLRQ�LV�YHU\�H[SHQVLYH

� 6R�PDNH�LQWHUVHFWLRQ�WHVWV�IDVWHU�DQG�GR�IHZHU
WHVWV



+LHUDUFKLFDO�%RXQGLQJ
9ROXPHV

� $UUDQJH�VFHQH�LQWR�D�WUHH
² ,QWHULRU�QRGHV�FRQWDLQ�SULPLWLYHV�ZLWK�YHU\�VLPSOH

LQWHUVHFWLRQ�WHVWV��H�J���VSKHUHV����(DFK�QRGH·V
YROXPH�FRQWDLQV�DOO�REMHFWV�LQ�VXEWUHH

² /HDI�QRGHV�FRQWDLQ�RULJLQDO�JHRPHWU\

� /LNH�%63�WUHHV��WKH�SRWHQWLDO�EHQHILWV�DUH�ELJ�EXW
WKH�KLHUDUFK\�LV�KDUG�WR�EXLOG

,QWHUVHFW�ZLWK�ODUJHVW

ERXQGLQJ�YROXPH

7KH�LQWHUVHFW�ZLWK�FKLOGUHQ

(YHQWXDOO\��LQWHUVHFW�ZLWK�SULPLWLYHV



6SDWLDO�6XEGLYLVLRQ

� 'LYLGH�XS�VSDFH�DQG�UHFRUG�ZKDW�REMHFWV�DUH�LQ
HDFK�FHOO

� 7UDFH�UD\�WKURXJK�YR[HO�DUUD\

8QLIRUP�VXEGLYLVLRQ

LQ��'

8QLIRUP�VXEGLYLVLRQ

LQ��'

4XDGWUHH

2FWUHH



$QWLDOLDVLQJ
� 6R�IDU��ZH�KDYH�WUDFHG�RQH�UD\�WKURXJK�HDFK�SL[HO

LQ�WKH�ILQDO�LPDJH���,V�WKLV�DQ�DGHTXDWH
GHVFULSWLRQ�RI�WKH�FRQWHQWV�RI�WKH�SL[HO"

� 7KLV�TXDQWL]DWLRQ�WKURXJK�LQDGHTXDWH�VDPSOLQJ�LV
D�IRUP�RI�DOLDVLQJ���$OLDVLQJ�LV�YLVLEOH�DV�´MDJJLHVµ
LQ�WKH�UD\�WUDFHG�LPDJH�

� :H�UHDOO\�QHHG�WR�FRORXU�WKH�SL[HO�EDVHG�RQ�WKH
DYHUDJH�FRORXU�RI�WKH�VTXDUH�LW�GHILQHV�



6XSHUVDPSOLQJ
� :H�FDQ�DSSUR[LPDWH�WKH�DYHUDJH�FRORXU�RI�D

SL[HO·V�DUHD�E\�ILULQJ�PXOWLSOH�UD\V�DQG�DYHUDJLQJ
WKH�UHVXOW�



$GDSWLYH�6DPSOLQJ
� 8QLIRUP�VXSHUVDPSOLQJ�FDQ�EH�ZDVWHIXO�LI�ODUJH

SDUWV�RI�WKH�SL[HO�GRQ·W�FKDQJH�PXFK�

� 6R�ZH�FDQ�VXEGLYLGH�UHJLRQV�RI�WKH�SL[HO·V�DUHD
RQO\�ZKHQ�WKH�LPDJH�FKDQJHV�LQ�WKDW�DUHD�

� +RZ�GR�ZH�GHFLGH�ZKHQ�WR�VXEGLYLGH"



&6*
� &6*��FRQVWUXFWLYH�VROLG�JHRPHWU\��LV�DQ�LQFUHGLEO\

SRZHUIXO�ZD\�WR�FUHDWH�FRPSOH[�VFHQHV�IURP
VLPSOH�SULPLWLYHV�

� &6*�LV�D�PRGHOLQJ�WHFKQLTXH��EDVLFDOO\��ZH�RQO\
QHHG�WR�PRGLI\�UD\�REMHFW�LQWHUVHFWLRQ�



&6*�,PSOHPHQWDWLRQ
� &6*�LQWHUVHFWLRQV�FDQ�EH�DQDO\]HG�XVLQJ�´5RWK

GLDJUDPVµ�
² 0DLQWDLQ�GHVFULSWLRQ�RI�DOO�LQWHUVHFWLRQV�RI�UD\�ZLWK

SULPLWLYH

² )XQFWLRQV�WR�FRPELQH�5RWK�GLDJUDPV�XQGHU�&6*
RSHUDWLRQV

� $Q�HOHJDQW�DQG�H[WUHPHO\�VORZ�V\VWHP



'LVWULEXWLRQ�5D\�7UDFLQJ
� 8VXDOO\�NQRZQ�DV�´GLVWULEXWHG�UD\�WUDFLQJµ��EXW�LW

KDV�QRWKLQJ�WR�GR�ZLWK�GLVWULEXWHG�FRPSXWLQJ

� *HQHUDO�LGHD��LQVWHDG�RI�ILULQJ�RQH�UD\��ILUH
PXOWLSOH�UD\V�LQ�D�MLWWHUHG�JULG

� 'LVWULEXWLQJ�RYHU�GLIIHUHQW�GLPHQVLRQV�JLYHV
GLIIHUHQW�HIIHFWV

� ([DPSOH��ZKDW�LI�ZH�GLVWULEXWH�UD\V�RYHU�SL[HO
DUHD"



'LVWULEXWLQJ�5HIOHFWLRQV
� 'LVWULEXWLQJ�UD\V�RYHU

UHIOHFWLRQ�GLUHFWLRQ�JLYHV�

R



'LVWULEXWLQJ�5HIUDFWLRQV
� 'LVWULEXWLQJ�UD\V�RYHU�WUDQVPLVVLRQ�GLUHFWLRQ

JLYHV�



'LVWULEXWLQJ�2YHU�/LJKW�$UHD
� 'LVWULEXWLQJ�RYHU�OLJKW

DUHD�JLYHV�

Occluder

Light

Surface
Umbra

Penumbra



'LVWULEXWLQJ�2YHU�$SHUDWXUH
� :H�FDQ�IDNH�GLVWULEXWLRQ�WKURXJK�D�OHQV�E\

FKRRVLQJ�D�SRLQW�RQ�D�ILQLWH�DSHUDWXUH�DQG�WUDFLQJ
WKURXJK�WKH�´LQ�IRFXV�SRLQWµ�

� :KDW�GRHV�WKLV�VLPXODWH"



'LVWULEXWLQJ�2YHU�7LPH
� :H�FDQ�HQGRZ�PRGHOV�ZLWK�YHORFLW\�YHFWRUV�DQG

GLVWULEXWH�UD\V�RYHU�WLPH���WKLV�JLYHV�



6XPPDU\
� 8QGHUVWDQGLQJ�RI�WKH�LGHD�DQG�LPSOHPHQWDWLRQ

VWUDWHJLHV�IRU�

� 5D\�WUDFLQJ�DFFHOHUDWLRQ
² +LHUDUFKLFDO�ERXQGLQJ�YROXPHV

² 6SDWLDO�VXEGLYLVLRQ

� $QWLDOLDVLQJ
² 6XSHUVDPSOLQJ

² $GDSWLYH�VDPSOLQJ

� &6*

� 'LVWULEXWLRQ�UD\�WUDFLQJ
² $QWLDOLDVLQJ

² *ORVV\�UHIOHFWLRQ

² 7UDQVOXFHQF\

² 6RIW�VKDGRZV

² 'HSWK�RI�ILHOG

² 0RWLRQ�EOXU


