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Overview
$�YHULÀHG�SKRWRPRQWDJH�LV�D�YLVXDO�UHSUHVHQWDWLRQ�RI�D�SURSRVHG�GHYHORSPHQW�WKDW�LV�DV�DFFXUDWH�

DV�LW�LV�SRVVLEOH�WR�EH�ZLWKLQ�WKH�OLPLWV�RI�WKH�WHFKQRORJ\�XVHG�DQG�WKH�DYDLODEOH�GDWD��$OWKRXJK�LW�LV�

QRW�SRVVLEOH�WR�DFKLHYH������SHUIHFW�DFFXUDF\�GXH�WR�PLQRU�HUURUV�LQ�VXUYH\�ZRUN��HQYLURQPHQWDO�

YDULDEOHV�DQG�SKRWRJUDSKLF�GLVWRUWLRQ��WKH�FDUHIXO�LPSOHPHQWDWLRQ�RI�D�EHVW�SUDFWLVH�PHWKRG�ZLOO�

UHVXOW�LQ�RQO\�D�QHJOLJLEOH�HUURU�

7KH�SKRWRPRQWDJH�LPDJHV�UHSUHVHQW�KRZ�WKH�SURSRVHG�GHYHORSPHQW�ZRXOG�EH�SHUFHLYHG�IURP�

D�QXPEHU�RI�ORFDWLRQV�VXUURXQGLQJ�WKH�VLWH��7KHVH�ORFDWLRQV�ZHUH�FKRVHQ�DV�WKH�UHVXOW�RI�D�GHWDLOHG�

FRQVLGHUDWLRQ�RI�VHQVLWLYH�YLHZSRLQWV�

7KH�PHWKRGV�GHVFULEHG�LQ�WKLV�GRFXPHQW�DUH�EDVHG�RQ�FXUUHQW�EHVW�SUDFWLVH�DQG�IROORZ�

UHFRPPHQGDWLRQV�IURP�¶*XLGHOLQHV�IRU�/DQGVFDSH�DQG�9LVXDO�,PSDFW�$VVHVVPHQW��UG�HGLWLRQ·�

�*/9,$����/DQGVFDSH�,QVWLWXWH�DQG�,(0$���������DORQJVLGH�WKH�/DQGVFDSH�,QVWLWXWH�WHFKQLFDO�

JXLGDQFH�QRWH��¶9LVXDO�5HSUHVHQWDWLRQ�RI�'HYHORSPHQW�3URSRVDOV���/,�������

Methodology
Photography
'XULQJ�WKH�ÀHOG�VWXG\��D�SKRWRJUDSKLF�UHFRUG�ZDV�PDGH�WR�UHSUHVHQW�WKH�IXOO�UDQJH�RI�SRWHQWLDO�

YLHZV�WRZDUGV�WKH�VLWH�IURP�DYDLODEOH�YLHZSRLQWV�ZLWKLQ�WKH�VWXG\�DUHD��7KHVH�ORFDWLRQV�DUH�

PDSSHG��WKH�YLVXDO�UHFHSWRU�W\SHV�UHFRUGHG�DQG�YLHZSRLQW�FRQWH[W�GHVFULEHG��$OO�SKRWRJUDSKV�

KDYH�EHHQ�WDNHQ�IURP�SXEOLFO\�DFFHVVLEOH�ORFDWLRQV��QR�SULYDWH�DFFHVV�ZDV�QHHGHG��7KH�

PHWKRGRORJ\�HQVXUHV�WKDW�WKH�FRPELQDWLRQ�RI�FDPHUD�DQG�OHQV�UHFUHDWHV�DV�FORVH�DV�SRVVLEOH�

ZKDW�FDQ�EH�VHHQ�E\�WKH�KXPDQ�H\H�

(TXLSPHQW�

7KH�DLP�RI�D�YHULÀHG�SKRWRPRQWDJH�LV�WR�LOOXVWUDWH�ZKDW�D�SURSRVHG�GHYHORSPHQW�PD\�ORRN�OLNH�

WR�D�SHUVRQ�VWDQGLQJ�DW�D�VSHFLÀHG�SKRWRJUDSKLF�YLHZSRLQW��,Q�RUGHU�WR�FUHDWH�WKLV�HIIHFW��DOO�

SKRWRJUDSKV�DUH�WDNHQ�ZLWK�D�FDPHUD�DQG�OHQV�FRPELQDWLRQ��UHVXOWLQJ�LQ�D�¶VWDQGDUG·�IRFDO�OHQJWK�

�HTXLYDOHQW�WR�WKH�FRQH�RI�KXPDQ�YLVLRQ���$�VWDQGDUG�IRFDO�OHQJWK�LV�XVXDOO\�FRQVLGHUHG�WR�EH�LQ�WKH�

UDQJH���PP�WR���PP�RQ�D�WUDGLWLRQDO���PP�ÀOP�FDPHUD��2Q�GLJLWDO�FDPHUDV��ZKHUH�WKH�LPDJH�

VHQVRU�LV�RIWHQ�VPDOOHU�WKDQ�WKH�UHFRUGHG�LPDJH�RQ�WUDGLWLRQDO�ÀOP�FDPHUDV��WKH�IRFDO�OHQJWK�RI�WKH�

OHQV�XVHG�PXVW�FRPSHQVDWH�IRU�WKH�HIIHFWLYH�PDJQLÀFDWLRQ�UHVXOWLQJ�IURP�WKH�VPDOOHU�VHQVRU�

$�&DQRQ��'�0DUN�,9�IXOO�IUDPH�VHQVRU�FDPHUD�ZDV�XVHG�IRU�DOO�YLHZSRLQWV�LQ�FRQMXQFWLRQ�ZLWK�D�

&DQRQ���PP�SULPH�OHQV����PP�IRUPDW�HTXLYDOHQW���ZKLFK�LV�ZLWKLQ�WKH�¶VWDQGDUG·�IRFDO�OHQJWK�

UDQJH��7KH�IXOO�IUDPH�VHQVRU�LQ�WKH�&DQRQ��'�WKHUHIRUH��UHVXOWV�LQ�QR�PDJQLÀFDWLRQ��7R�HOLPLQDWH�WKH�

SDUDOOD[�HUURU�WKDW�RFFXUV�ZKHQ�WDNLQJ�SDQRUDPLF�LPDJHV��D�VOLGLQJ�SODWH�RQ�WKH�WULSRG�KHDG�ZDV�

HPSOR\HG�DOORZLQJ�WKH�FDPHUD�WR�EH�PRYHG�EDFN�DORQJ�WKH�OLQH�RI�VLJKW�VR�WKDW�WKH�QRGDO�SRLQW�RI�

WKH�OHQV�ZDV�SRVLWLRQHG�GLUHFWO\�RYHU�WKH�D[LV�RI�URWDWLRQ�

,PDJH�FDSWXUH��7KH�FDPHUD�ZDV�PRXQWHG�RQ�D�WULSRG�XVLQJ�D�1RGDO�1LQMD�3DQRUDPLF�WULSRG�KHDG�

DW����P�DERYH�JURXQG�OHYHO�WR�VLPXODWH�WKH�YLHZ�DW�H\H�OHYHO��

7KH�RULHQWDWLRQ�RI�WKH�FDPHUD�ZDV�DGMXVWHG�VR�WKDW�WKH�RSWLFDO�D[LV�DQG�WKH�KRUL]RQWDO�D[LV�ZHUH�

DOLJQHG�ZLWK�WKH�KRUL]RQ��7KLV�LV�WKH�¶DVWURQRPLFDO·�KRUL]RQ�DV�VHW�E\�D�JUDYLW\�JRYHUQHG�EXEEOH�

OHYHO�

,PDJHV�ZHUH�FDSWXUHG�LQ�WKH�FDPHUD·V�PD[LPXP�TXDOLW\�MSHJ�PRGH��ZLWK�D�5$:�LPDJH�SURFHVVHG�

DV�D�EDFNXS��&DPHUD�VHWWLQJV�ZHUH�FKRVHQ�FDUHIXOO\�IRU�HDFK�YLHZSRLQW��WKH�FDPHUD�ZDV�VHW�

WR�DSHUWXUH�SULRULW\�PRGH��D�VPDOO�DSHUWXUH�RI�I����ZDV�XVHG�DQG�WKH�IRFXV�GLVWDQFH�VHOHFWHG�

VSHFLÀFDOO\�WR�UHQGHU�DOO�SDUWV�RI�WKH�VFHQH�LQ�IRFXV�ZKLOVW�UHWDLQLQJ�LPDJH�TXDOLW\�

3DQRUDPDV�ZHUH�GHHPHG�HVVHQWLDO�WR�VKRZ�WKH�PD[LPXP�H[WHQW�RI�WKH�SURSRVHG�GHYHORSPHQW�

DQG�VR�IUDPHV�ZHUH�WDNHQ�DW����GHJUHH�LQWHUYDOV�WR�DOORZ�IRU�RYHUODS��GLVFXVVHG�EHORZ��

3RVW�3URGXFWLRQ��7KH�SDQRUDPDV�ZHUH�VWLWFKHG�WRJHWKHU�XVLQJ�37�*XL�3UR�VSHFLDOLVW�SDQRUDPD�

FUHDWLRQ�VRIWZDUH��ZLWK�HDFK�SKRWRJUDSK�EHLQJ�FURSSHG�WR�WDNH�RQO\�WKH�FHQWUDO�SRUWLRQ�RI�

HDFK�LPDJH��7KHVH�SUHFDXWLRQV�PLQLPLVH�WKH�VPDOO�DPRXQW�RI�RSWLFDO�GLVWRUWLRQ�HIIHFW�FDXVHG�

E\�WKH�FDPHUD�OHQV��,PDJHV�ZHUH�LPSRUWHG�DV�MSHJ�ÀOHV�DQG�PLQRU�WRQDO�DQG�FRORXU�DGMXVWPHQWV�

ZHUH�PDGH�ZKLFK�DLP�WR�UHSOLFDWH�WKH�VFHQH�DV�KRQHVWO\�DV�SRVVLEOH�DV�LW�ZDV�SHUFHLYHG�E\�WKH�

SKRWRJUDSKHU�DW�WKH�WLPH�RI�FDSWXUH��7KH�VWLWFKHG�F\OLQGULFDO�SDQRUDPD�ZDV�WKHQ�FURSSHG�WR���Ü�

IRU�XVH�DV�D�EDVHOLQH�¶H[LVWLQJ·�YLHZ��

Survey

3UHFLVH�VXUYH\LQJ�ZDV�HVVHQWLDO�WR�JDLQ�DFFXUDWH�LQIRUPDWLRQ�RI�WKH�FDPHUD�DQG�FRQWURO�SRLQW�

SRVLWLRQV��*36�UHDGLQJV�ZHUH�WDNHQ�IURP�WKH�FHQWUDO�WULSRG�SRVLWLRQ�WKDW�WKH�FDPHUD�ZDV�SODFHG�

XVLQJ�D�6SHFWUD�3UHFLVLRQ�63���*166�5HFHLYHU��ZKLFK�DFKLHYHG�D���PP�GHJUHH�RI�WROHUDQFH��

&RQWURO�3RLQWV�

&RQWURO�SRLQWV�DUH�VXUYH\HG�SRLQWV�REMHFWV�WKDW�FDQ�FOHDUO\�EH�LGHQWLÀHG�RQ�WKH�SKRWRJUDSK��6LQFH�

WKH\�DUH�LQFOXGHG�LQ�WKH��'�PRGHO��WKH\�FDQ�EH�YLVXDOO\�PDWFKHG�ZLWK�WKH�FRUUHVSRQGLQJ�SRLQWV�RQ�

WKH�SKRWRJUDSK��

&RQWURO�SRLQWV�ZHUH�LGHQWLÀHG�ZLWKLQ�HDFK�SKRWRJUDSK�DQG�PDUNHG�IRU�WKH�VXUYH\�WHDP�WR�WDNH�

PHDVXUHPHQWV��$�PLQLPXP�RI�WKUHH�FRQWURO�SRLQWV�ZHUH�FKRVHQ��DQG�ÀYH�ZKHUH�SRVVLEOH�RI�À[HG�

IHDWXUHV�VXFK�DV�ODPS�SRVWV��IHQFHV�DQG�VLJQ�SRVWV��2FFDVLRQDOO\�LI�DYDLODEOH��FRQWURO�SRLQWV�WDNHQ�

IURP�DQRWKHU�YLHZSRLQW�ZHUH�DOVR�XVHG�IRU�HYHQ�PRUH�DFFXUDWH�SRVLWLRQLQJ�RI�WKH��'�PRGHO�ZLWKLQ�

WKH�SKRWRJUDSK��'XH�WR�WKH�UXUDO�QDWXUH�RI�PDQ\�RI�WKH�YLHZSRLQW�ORFDWLRQV��VXUYH\�SROHV�ZHUH�

XVHG�DV�WHPSRUDU\�FRQWURO�SRLQWV��7KHVH�FRQWURO�SRLQWV�ZHUH�WKHQ�FUHDWHG�ZLWKLQ�WKH��'�SURJUDP�LQ�

WKH�SUHFLVH�SRVLWLRQV�

&RQWURO�SRLQWV�ZHUH�WDNHQ�XVLQJ�WKH�DIRUHPHQWLRQHG�6SHFWUD�3UHFLVLRQ�*36�GHYLFH�

$OO�VXUYH\�PHDVXUHPHQWV�ZHUH�VXSSOLHG�LQ�&$'�IRUPDW�IRU�XVH�LQ�WKH��'�PRGHO�
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3D Model

�'�PRGHOV�ZHUH�FUHDWHG�ZKLFK�ZHUH�WKHQ�DOLJQHG�ZLWKLQ��'6�0D[�XVLQJ�WKH�VLWH�PDVWHUSODQ�WR�

GHWHUPLQH�WKH�;�DQG�<�SRVLWLRQ��)LQLVKHG�ÁRRU�OHYHOV�ZHUH�WKHQ�XVHG�WR�DFFXUDWHO\�SRVLWLRQ�WKH��'�

PRGHO�YHUWLFDOO\�$2'��DERYH�RUGQDQFH�GDWXP��

Camera Matching and Rendering

7KH�SURFHVV�RI�FDPHUD�PDWFKLQJ��L�H��FRUUHFWO\�DVVHPEOLQJ�WKH�SHUVSHFWLYH�YLHZV�ZLWKLQ�WKH��'�

SURJUDP�WR�PDWFK�WKRVH�SKRWRJUDSKV�WDNHQ�RQ�VLWH��QHHGV�PHWLFXORXV�DWWHQWLRQ�WR�GHWDLO��7KH�

GHWDLOV�RI�WKH�2UGQDQFH�6XUYH\�FR�RUGLQDWHV�IRU�HDFK�YLHZSRLQW��DQG�WKH�DQJOH�RI�HDFK�YLHZ�ZHUH�

DOVR�FKHFNHG�DV�SDUW�RI�WKH�YHULÀFDWLRQ�SURFHVV�

7KH�VXUYH\�LQIRUPDWLRQ�ZDV�DGGHG�LQWR�WKH��'�PRGHO�DQG�DOLJQHG�SUHFLVHO\�ZLWK�WKH�26�FRRUGLQDWH�

V\VWHP��¶�'·�&DPHUDV��RU�SHUVSHFWLYH�YLHZV��ZHUH�WKHQ�FUHDWHG�ZLWKLQ��'6�0D[�DW�HDFK�RI�WKH�

YLHZSRLQW�ORFDWLRQV�DQG�UDLVHG�E\����P�WR�PDWFK�WKH�SRVLWLRQ�DW�H\H�OHYHO�WKDW�ZDV�DFKLHYHG�

GXULQJ�SKRWRJUDSK\��

�'�FRQWURO�SRLQWV�ZHUH�FUHDWHG�WR�PDWFK�WKRVH�YLVLEOH�LQ�HDFK�RI�WKH�SDQRUDPDV�DQG�SRVLWLRQHG�

DFFRUGLQJ�WR�WKH�VXUYH\�GDWD��$Q\�DWPRVSKHULF�FRQGLWLRQV�H[SHULHQFHG�DW�WKH�WLPH�RI�WDNLQJ�WKH�

SKRWRJUDSK�ZHUH�DGGHG�WR�WKH�PRGHO��)RU�H[DPSOH��KD]H�RU�UHÁHFWHG�VXQOLJKW�

8VLQJ�WKH�¶�'·�FDPHUD�HDFK���Ü�F\OLQGULFDO�SDQRUDPD�ZDV�XVHG�DV�D�EDFNGURS�DQG�UHQGHUHG�

XVLQJ�D�95D\�FDPHUD�RSWLRQ�WKDW�PLUURUV�WKH�GLVWRUWLRQ�H[KLELWHG�LQ�D�F\OLQGULFDO�SDQRUDPD��

$GMXVWPHQWV�ZHUH�WKHQ�PDGH�WR�WKH�FDPHUD�DQJOH�WR�DOLJQ�WKH��'�FRQWURO�SRLQWV�ZLWK�WKH�UHDO�OLIH�

HTXLYDOHQWV�VKRZQ�LQ�HDFK�SDQRUDPD��WKXV�FUHDWLQJ�D�¶SKRWR�PDWFKHG·�YLHZSRLQW�ZLWK�WKH�PRGHO�

DOLJQHG�DW�WKH�FRUUHFW�VFDOH�DQG�DQJOH���

$�GD\OLJKW�V\VWHP�ZDV�WKHQ�FUHDWHG�ZLWKLQ��'6�0D[�XVLQJ�WKH�JHRJUDSKLF�ORFDWLRQ�DQG�WLPH�

]RQH��WKHQ�VHWWLQJ�WKH�FRUUHFW�WLPH�WKDW�WKH�YLHZSRLQW�ZDV�FDSWXUHG��7KLV�DOORZV�IRU�WKH�DFFXUDWH�

FUHDWLRQ�RI�VKDGRZV�DV�DW�WKH�WLPH�RI�WDNLQJ�WKH�SKRWRJUDSK��)RU�YLHZSRLQWV�WDNHQ�LQ�IXOO�FORXG��D�

+LJK�'\QDPLF�5DQJH�,PDJH��+'5,��ZDV�PDSSHG�DV�D�¶GRPH�OLJKW·�ZLWKLQ��'6�0D[�DQG�XVHG�DV�

WKH�PDLQ�OLJKW�VRXUFH��$Q�+'5,�LV�DQ�LPDJH�IRUPDW�WKDW�FRQWDLQV�D�ODUJH�DPRXQW�RI�VKDGRZ�DQG�

KLJKOLJKW�LQIRUPDWLRQ�DQG�FDQ�EH�XVHG�WR�LOOXPLQDWH�D��'�VFHQH��SURYLGLQJ�D�JRRG�UHSUHVHQWDWLRQ�

RI�FRQGLWLRQV�RQ�D�FORXG\�GD\�

Post production

&DUH�ZDV�WDNHQ�LQ�$GREH�3KRWRVKRS�WR�PDVN�RXW�HOHPHQWV�RI�WKH��'�PRGHO�WKDW�PD\�EH�REVFXUHG�

E\�IRUHJURXQG�REMHFWV�WR�SURGXFH�WKH�ÀQDO�YLVXDOLVDWLRQV�

7KH�ÀQDO�YLVXDOLVDWLRQV�ZHUH�WKHQ�WDNHQ�EDFN�LQWR�37�*XL�3UR�DQG�FRQYHUWHG�WR�����Ü�UHFWLOLQHDU��RU�

SODQDU��SDQRUDPDV��7KHVH�SDQRUDPDV�ZHUH�DOLJQHG�DFFRUGLQJ�WR�WKH�ODWHVW�/,�DQG�61+�JXLGDQFH�

DQG�SUHVHQWHG�DW�$��DQG�$��SDJH�ZLGWK��ZKLFK�DOORZV�IRU�D�FRPIRUWDEOH�DUP·V�OHQJWK�YLHZLQJ�

GLVWDQFH�

Caveats

L�� $�SKRWRPRQWDJH�FDQ�QHYHU�EH�FRQVLGHUHG�DV�D������DFFXUDWH�UHSUHVHQWDWLRQ�RI�ZKDW�

ZRXOG�EH�VHHQ�GXH�WR�WKH�ODUJH�QXPEHU�RI�YDULDEOHV�DIIHFWLQJ�WKH�LPDJHV�IURP�WKH�SKRWRJUDSK\�WR�

WKH�OLPLWDWLRQV�RI�WKH��'�SURJUDPV��7KH\�VKRXOG�EH�XVHG�DV�DQ�DLG�WR�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�

LL�� 3KRWRPRQWDJHV�KDYH�EHHQ�SUHVHQWHG�DW���Ü�F\OLQGULFDO�SDQRUDPDV�DV�ZHOO�DV�����Ü������

PDJQLÀHG�YLHZV�WR�DOORZ�DQ�RYHUYLHZ�RI�WKH�FRQWH[W�LQ�WKH�YLHZSRLQWV�GXH�WR�WKH�SUR[LPLW\�DQG�

VFDOH�RI�WKH�VLWH�

LLL�� �'�YHJHWDWLRQ�ZDV�XVHG�WR�FRQWURO�WKH�YHJHWDWLRQ�KHLJKW�VKRZQ�DW�<HDU���DQG�<HDU�����:KLOVW�

LW�LV�QRW�SRVVLEOH�WR�DFFXUDWHO\�SUHGLFW�YHJHWDWLRQ�KHLJKW�DW�D�JLYHQ�DJH�GXH�WR�VLWH�FRQGLWLRQV�

ZHDWKHU�ZH�FDQ�RIIHU�DQ�¶DYHUDJH·�JURZWK�KHLJKW�EDVHG�RQ�WKH�VWRFN�WKDW�KDV�EHHQ�SURSRVHG�

References
$OO�SKRWRPRQWDJHV�ZHUH�FUHDWHG�LQ�DFFRUGDQFH�ZLWK�UHFRPPHQGDWLRQV�JLYHQ�LQ�WKH�IROORZLQJ�

SXEOLFDWLRQV�

/DQGVFDSH�,QVWLWXWH�DQG�,(0$��������*XLGHOLQHV�IRU�/DQGVFDSH�DQG�9LVXDO�,PSDFW�$VVHVVPHQW��UG�

HGLWLRQ��*/9,$���

/DQGVFDSH�,QVWLWXWH�

1RWH���������9LVXDO�5HSUHVHQWDWLRQ�RI�'HYHORSPHQW�3URSRVDOV

1RWH���������9LVXDO�5HSUHVHQWDWLRQ�RI�'HYHORSPHQW�3URSRVDOV��*ORVVDU\�DQG�$EEUHYLDWLRQV

1RWH���������9LVXDO�5HSUHVHQWDWLRQ�RI�'HYHORSPHQW�3URSRVDOV��&DPHUD�$XWR�6HWWLQJV

6FRWWLVK�1DWXUDO�+HULWDJH��������9LVXDO�UHSUHVHQWDWLRQ�RI�ZLQGIDUPV��JRRG�SUDFWLFH�JXLGDQFH���¶61+�

����·�
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Existing Baseline Photograph

Photomontage - Proposed Development at Year 10
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