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�

:LWK�)DFXOW\�$GYLVRU��3URIHVVRU�0DUN�0LQRU�3K'



$EVWUDFW
7KH� 8QLYHUVLW\� RI� 8WDK� 5RER8WHV� DUH� ILHOGLQJ� D� VRSKLVWLFDWHG� URYHU� WR� RYHUFRPH� WKH�

FKDOOHQJHV� RI� WKH� 5$6&�$/� 5RER�2SV� &RPSHWLWLRQ�� 7KLV� URYHU� LV� HTXLSSHG� ZLWK� D� XQLTXH�
SDVVLYH� VSLQH� VXVSHQVLRQ� V\VWHP� ZKLFK� DOORZV� DOO� ZKHHO� HQJDJHPHQW� DQG� YDULDEOH� FKDVVLV�
JHRPHWU\� JLYLQJ� WKH� URYHU� JUHDW� DGDSWDELOLW\� DQG� WHUUDLQ� WUDYHUVDO� FDSDELOLWLHV� ZLWK� PLQLPDO�
KDUGZDUH�FRPSOH[LW\��$�IRXU�GHJUHH�RI�IUHHGRP�DUP�LV�XVHG�WR�PDQLSXODWH�DQG�JDWKHU�VDPSOHV��
'LVWULEXWHG�HOHFWURQLFV�SDFNDJHV�DOORZ�VLPXOWDQHRXV�PXOWL�SODWIRUP�GHYHORSPHQW��3URFHVVLQJ�RI�
HDFK� V\VWHP� LV� WDNHQ� FDUH�RI� LQ� LWV� UHVSHFWLYH�ERDUG�ZLWK� RQO\� FRPPDQG�GDWD�SDFNDJHV� VHQW�
IURP�WKH�XVHU�LQWHUIDFH�WR�PLWLJDWH�WKH�EDQGZLGWK�FRQVWUDLQWV�

$Q�LWHUDWLYH�DSSURDFK�WR�WKH�GHVLJQ�DQG�IDEULFDWLRQ�KDV�EHHQ�XWLOL]HG�E\�WKLV�\HDU¶V�WHDP�
WR� DOORZ� IRU� FURVV� GLVFLSOLQH� GHYHORSPHQW� DQG�PLG�GHYHORSPHQW� WHVWLQJ��0HPEHU� DWWULWLRQ� DQG�
OHDUQLQJ� FXUYHV� KDYH� EHHQ� DQ� LVVXH� GXULQJ� WKLV� EXLOG� VHDVRQ� GXH� WR� WKH� VWUXFWXUH� RI� WKH�
5RER8WHV�RUJDQL]DWLRQ�

7KH�5RER8WHV�WHDP�KDV�HQJDJHG�WKH�FRPPXQLW\�E\�SURPRWLQJ�WKH�H[FLWHPHQW�RI�VSDFH�
H[SORUDWLRQ�DQG�KRZ�VFLHQFH�DQG�HQJLQHHULQJ�DUH�G\QDPLF�DQG�LQWHUHVWLQJ�ILHOGV��7KLV� LV�EHLQJ�
DFKLHYHG�WKURXJK�DQ�HQJDJLQJ�VRFLDO�PHGLD�H[SHULHQFH�DQG�RQOLQH�SUHVHQFH��7KURXJK�RXWUHDFK��
PHPEHUV�RI� WKH�SXEOLF�KDYH�EHHQ�DEOH�WR�WRXFK�SDUWV�RI� WKH�URYHU�DQG�WDON�WR�HQJLQHHUV�DERXW�
VFLHQFH� DQG� URERWLFV�� SHDNLQJ� WKHLU� RZQ� XQGHUVWDQGLQJ� RI� WKH� ILHOG�� 5RER8WHV� PHPEHUV� DUH�
GLUHFWO\� LQIOXHQFLQJ�PHPEHUV� RI� WKH� FRPPXQLW\� WKURXJK� YROXQWHHU� ZRUN�� PHQWRULQJ� SURJUDPV��
DQG�OLYH�KDQGV�RQ�GHPRQVWUDWLRQV�RI�WKH�URYHU��

�
529(5�63(&,),&$7,216

&�2�/�(���&HOOXODU�2SHUDWHG�/DQG�([SORUHU��LV�D��G\QDPLF�PRELOH�SODWIRUP�WR�
IDFLOLWDWH�VDPSOH�FROOHFWLRQ�RQ�WKH�0DUV�DQDORJXH�ILHOG��7KH�URYHU�LQFRUSRUDWHV�D�GLVWULEXWHG�
HOHFWURQLFV�DQG�FRQWURO�V\VWHP�LQWR�D�XQLTXH�PRGHUQ�KDUGZDUH�ERG\��7KH�URYHU¶V�V\VWHPV�DUH�
PDLQO\�FRPSRVHG�RI�5RER8WHV�IDEULFDWHG�DVVHPEOLHV�ZLWK�OLPLWHG�FRPPHUFLDO�RII�WKH�VKHOI�
GHYHORSPHQW�

�
+$5':$5(

&�2�/�(�¶V�GHILQLQJ�IHDWXUH�LV�LWV�SDVVLYH�VSLQH�VXVSHQVLRQ�V\VWHP�WKDW�JLYHV�LW�
LQFUHDVHG�PRELOLW\�RQ�YDULDEOH�WHUUDLQ��7KH�URYHU�LV�HTXLSSHG�ZLWK�D�VWURQJ�OLJKWZHLJKW�IRXU�
GHJUHH�RI�IUHHGRP�PDQLSXODWRU�DUP�IRU�VDPSOH�FROOHFWLRQ��9DULRXV�PRGXODU�JULSSHU�GHVLJQV�KDYH�
EHHQ�HYDOXDWHG�IRU�HIIHFWLYHQHVV�\LHOGLQJ�D�VWURQJ�ILQDO�SURGXFW��0XOWLSOH�PRGXODU�VDPSOH�
VWRUDJH�V\VWHPV�DUH�DOVR�EHLQJ�HYDOXDWHG�IRU�HIIHFWLYHQHVV�RI�OHWWLQJ�VDPSOHV�LQ�EXW�QRW�RXW�
ZKLOH�WKH�URYHU�LV�H[SHULHQFLQJ�VWHHS�VORSHV�RU�G\QDPLF�ORDGV�

�
&KDVVLV�DQG�6XVSHQVLRQ

7KH�URYHU�FKDVVLV�LV�VSOLW�LQWR�IRUZDUG�DQG�DIW�KXEV�FRQQHFWHG�E\�D�WZR�GHJUHH�RI�
IUHHGRP�SDVVLYH�VSLQH�VXVSHQVLRQ�V\VWHP��7KH�VSLQH�DOORZV�UHODWLYH�\DZ�DQG�UROO�URWDWLRQ�
EHWZHHQ�WKH�WZR�KXEV�JLYLQJ�WKH�URYHU�DGDSWDELOLW\�LQ�YDULRXV�WHUUDLQ�W\SHV��7KH�FKDVVLV�KXEV�RQ�
WKH�ILQDO�GHVLJQ�DUH�FRPSULVHG�RI��´�E\��´������DOXPLQXP�WXELQJ�ZLWK�D�����´�WKLFNQHVV���(DFK�
KXE�KDV�DQ�RXWHU�GLPHQVLRQ�RI���´�E\���´�ZLWK�WKH�WXEHV�ZHOGHG�WRJHWKHU��&RPSRVLWH�GHFNLQJ�
PDWHULDO�LV�XVHG�DV�WRS�DQG�ERWWRP�SODWH�IRU�HDFK�KXE��7KH�WRS�GHFNLQJ�SURYLGHV�D�PRXQWLQJ�
VXUIDFH�IRU�&�2�/�(�¶V�RWKHU�V\VWHPV�DQG�WKH�ERWWRP�SODWH�VHUYHV�DV�D�EDVK�SODWH��,QWHUQDO�FURVV�
EHDPV�DUH�ZHOGHG�WR�WKH�DOXPLQXP�WR�DVVLVW�LQ�ORDG�EHDULQJ�RQ�WKH�GHFNLQJ��



7KH�VSLQH�LV�FRPSULVHG�RI�D�RQH�LQFK�GLDPHWHU�FDUERQ�ILEHU�WXEH�WKDW�SDVVHV�WKURXJK�WZR�
EHDULQJV�PRXQWHG�RQ�HLWKHU�VLGH�RI�WKH�IRUZDUG�WXEH�RI�WKH�DIW�FKDVVLV�KXE��$Q�LQVHUW�LQ�WKH�
IRUZDUG�HQG�RI�WKH�WXEH�FRQQHFWV�WZR�SODWHV�RQ�WKH�IRUZDUG�KXE�DQG�DOORZV�KXE�UHODWLYH�\DZ�
PRYHPHQW��7KLV�LQVHUW�LV�EXLOW�LQ�VXFK�D�ZD\�WR�IDFLOLWDWH�WKH�PRXQWLQJ�RI�D�\DZ�SRVLWLRQ�VHQVRU��
7KH�WZR�FKDVVLV�KXEV�DQG�VSLQH�WRJHWKHU�ZHLJK�DSSUR[LPDWHO\�ILYH�NLORJUDPV��
�

�
7KH�5RER8WHV�GLG�VHYHUDO�VWUHVV�DQG�GLVSODFHPHQW�DQDO\VHV�WR�GHWHUPLQH�WKH�PRVW�

DSSURSULDWH�FKDVVLV�PDWHULDO��,I�WKH�EHDULQJV�DUH�UHPRYHG�WKHUH�LV�D�ODUJH�VWUHVV�FRQFHQWUDWLRQ�
DW�WKDW�SRLQW��DOVR�LW�ZDV�IRXQG�WKDW�WKH�PD[LPXP�VWUHVV�H[SHFWHG�IRU�HDFK�LQGLYLGXDO�IUDPH�LV�
DERXW����0SD�GXULQJ�KLJK�G\QDPLF�ORDGLQJ�ZKLFK�JLYHV�DOORZV�IRU�D�VDIHW\�IDFWRU�RI�WZR��$OVR�LQ�
WKLV�DQDO\VLV�LW�ZDV�IRXQG�WKDW�WKH�FRUQHUV�H[SHULHQFHG�WKH�KLJKHVW�VWUHVV�WKXV�WKH�ILQDO�GHVLJQ�
KDV�/�EUDFNHWV�DW�WKH�FRUQHUV�WR�SUHYHQW�FROODSVH�RU�EHQGLQJ��7KLV�ZRXOG�DOORZ�WKH�URYHU�WR�
RSHUDWH�VDIHO\�DQG�ZLWKRXW�IDLOLQJ�LW�LWV�PLVVLRQ��7KLV�SURFHVV�DOORZV�IRU�VXSSRUWV�WR�EH�SODFHG�
ZKHUH�WKH�VWUHVV�ZDV�KLJKHVW�WR�SUHYHQW�IDLOXUH��7KH�GLVSODFHPHQW�DQDO\VLV�JDYH�LQVLJKW�DV�WR�
KRZ�PXFK�GHIOHFWLRQ�ZRXOG�UHVXOW�LQ�WKH�IUDPH��7RROV�OLNH�6ROLGZRUNV�6LPXODWLRQ�VKRZ�ZKHUH�WKH�
PDMRULW\�RI�WKH�VWUHVV�RFFXUV���



�
'ULYH�6\VWHP

7KH�GULYH�V\VWHP�LV�FRPSULVHG�RI�IRXU�LQGHSHQGHQWO\�GULYHQ�ZKHHOV��HDFK�WLHG�WR�D�ILYH�
KXQGUHG�FRXQW�URWDU\�TXDGUDWXUH�HQFRGHU��7KH�ZKHHOV�DUH�VL[WHHQ�LQFKHV�LQ�GLDPHWHU�DOORZLQJ�
WKH�URYHU�WR�WUDYHUVH�ODUJH�REVWDFOHV��7KH�ZKHHOV�DUH�FRPSRVHG�RI�ILYH�VSRNHG�SRO\XUHWKDQH�
ULPV�ILWWHG�ZLWK�D�SQHXPDWLF�WLUH�IHDWXULQJ�DQ�DJJUHVVLYH�WUHDG��%HDULQJV�FRXSOH�WKH�ULP�WR�DQ�
RQH�KDOI�LQFK�VWHHO�VKDIW��

,Q�WKH�SURWRW\SH�GHVLJQV��WKH�WHDP�XVHG�SODWHV�RQ�HLWKHU�VLGH�RI�WKH�ZKHHO��,W�ZDV�IRXQG�
WKDW�WKH�IDFHV�RI�WKH�ZKHHOV�DUH�LQFRQVLVWHQW�DQG�DUH�QRW�SHUSHQGLFXODU�WR�WKH�GLUHFWLRQ�RI�WKH�
RXWSXW�VKDIW��7KLV�GHIHFW�OHDG�WR�ZREEOH�LQ�WKH�ZKHHOV�RI�WKH�SURWRW\SH�FKDVVLV��

7KH�ILQDO�GHVLJQ�XVHV�WKH�IDFWRU\�EHDULQJV�WR�HQVXUH�VTXDUH�ZKHHO�PRXQWLQJ��7KH�
RXWVLGH�SODWH�RI�WKH�SURWRW\SH�GHVLJQ�KDV�EHHQ�UHSODFHG�ZLWK�WKUHH�WDSSHG�VWHHO�LQVHUWV�WR�ILW�
ZLWKLQ�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�ZKHHO��,QVLGH�SODWHV�DUH�NH\HG�LQWR�WKH�KDOI�LQFK�VKDIW�DQG�DUH�
ULJLGO\�FRQQHFWHG�WR�WKH�ZKHHO�IUDPH��0XOWLSOH�LQVLGH�SODWHV�DUH�XVHG�WR�SURYLGH�D�VWDEOH�NH\HG�
UHJLRQ�DQG�WR�VSDFH�RXW�WKH�ZKHHO�IURP�WKH�VSURFNHW��$�PDFKLQHG�HLJKWHHQ�WRRWK�VSURFNHW�LV�
IL[HG�WR�WKH�LQVLGH�SODWLQJ��7KH�VKDIW�WKHQ�SDVVHV�WKURXJK�WZR�EHDULQJV�PRXQWHG�WR�HLWKHU�VLGH�RI�
WKH�DOXPLQXP�FKDVVLV�WXELQJ�LQWR�D�FROODU�WR�DGDSW�LW�WR�D�ZKHHO�SRVLWLRQ�VHQVRU��$�SODVWLF�LQVHUW�
LV�SODFHG�LQ�WKH�FKDVVLV�WXEH�DW�WKH�EHDULQJ�ORFDWLRQ�WR�SUHYHQW�FUXVKLQJ��

�



7KH�ZKHHO�SRVLWLRQ�VHQVRU�LV�FXUUHQWO\�D�ILYH�KXQGUHG�FRXQW�URWDU\�TXDGUDWXUH�HQFRGHU�
DQG�LV�SURWHFWHG�LQVLGH�WKH�FKDVVLV��6KDIW�FROODUV�DUH�SODFHG�RQ�WKH�RXWVLGH�RI�WKH�ZKHHO�DQG�
GLUHFWO\�LQVLGH�WKH�FKDVVLV�EHWZHHQ�WKH�EHDULQJ�DQG�WKH�HQFRGHU�FROODU��7KLV�HQVXUHV�D�VHFXUH�
EDFN�DQG�IRUWK�PRYHPHQW�RI�WKH�VKDIW�

7KH�ZKHHO�DVVHPEO\�LV�DWWDFKHG�WR�LWV�UHVSHFWLYH�PRWRU�WKURXJK�VWDQGDUG�ELNH�UROOHU�
FKDLQ�RQ�WZR�VSURFNHWV��7KH�PRWRUV�DUH�$QDKHLP�$XWRPDWLRQ¶V�%'3*����������9������
5���'&�SHUPDQHQW�PDJQHW�PRWRUV��7KHVH�PRWRUV�XVH�SODQHWDU\�JHDUER[HV��UXQ�RQ����YROWV��
DQG�KDYH�D�SHDN�WRUTXH�RI������R]�LQ��7KHLU�UDWHG�VSHHG�LV����USP�DQG�ZHLJKW������NLORJUDPV�
HDFK��:LWK�WKLV�USP�WUDQVODWHG�WKURXJK�WKH�ZKHHO�WKH�URYHU�FDQ�WUDYHO�DW�D�FDOFXODWHG�����IHHW�
SHU�PLQXWH��'HVSLWH�WKH�ZHLJKW��WKHVH�PRWRUV�DOORZ�WKH�URYHU�WR�WUDYHO�DW�GHFHQW�VSHHGV�DQG�JR�
XS�UHDVRQDEOH�VORSHV�DQG�WHUUDLQ��7KH�PRWRUV�DUH�DWWDFKHG�WR�WKH�FKDVVLV�XVLQJ�D�TXDUWHU�LQFK�
DOXPLQXP�PRXQWLQJ�SODWH��7KLV�SODWH�DWWDFKHV�WR�WKH�RXWVLGH�RI�WKH�VLGH�FKDVVLV�WXEH�DQG�LV�
DGMXVWDEOH�WR�DOORZ�IRU�FKDLQ�WHQVLRQLQJ��/LJKWZHLJKW�YDFXXP�IRUPHG�SODVWLF�JXDUGV�HQFDVH�WKH�
FKDLQ�DQG�VSURFNHW�V\VWHP�
�
6DPSOH�&ROOHFWLRQ

2QH�RI�WKH�PLVVLRQ�REMHFWLYHV�WKDW�WKH�URYHU�KDV�WR�SHUIRUP�LV�WKH�FROOHFWLRQ�RI�URFN�
VDPSOHV��2XU�DUP�LV�GHVLJQHG�WR�KDYH�IRXU�GHJUHHV�RI�IUHHGRP�DQG�D�JULSSHU�V\VWHP�ZKLFK�DUH�
PRXQWHG�RQ�WKH�IURQW�FKDVVLV�KXE�RI�&�2�/�(��7KLV�DOORZV�RXU�URYHU�WR�KDYH�WKH�GH[WHULW\�DQG�
VDPSOH�PDQLSXODWLRQ�FDSDELOLWLHV�WR�UHDFK�KDUG�WR�UHDFK�DUHDV�DQG�WR�VXFFHVVIXOO\�FRPSOHWH�RXU�
REMHFWLYH��7KH�DUP�LV�DOVR�EXLOW�VWUXFWXUDOO\�VRXQG�VR�WKDW�LW�FDQ�ZLWKVWDQG�WKH�G\QDPLF�ORDGLQJ�
FDXVHG�E\�WKH�PRYLQJ�URYHU�RYHU�FRPSOH[�WHUUDLQ�

7KH�DUP�LV�FRQVWUXFWHG�IURP�ô³�DOXPLQXP�VTXDUH�WXELQJ�DQG�LV�PRXQWHG�RQ�D�JHDUHG�
WXUQWDEOH�PRYHG�E\�D�PRGLILHG�VHUYR���7KH�ZULVW�MRLQW�LV�PLOOHG�IURP�39&��DQG�WKH�VKRXOGHU�DQG�
HOERZ��MRLQWV�DUH�PLOOHG�IURP�DOXPLQXP��7KH�VKRXOGHU�MRLQW�LV�PRXQWHG�GLUHFWO\�WR�LWV�JHDU�PRWRU��
7KH�HOERZ��ZULVW��DQG�JULSSHU�DUH�DFWXDWHG�YLD�%RZGHQ�FDEOHV�ZLWK�WKH�PRWRUV�ORFDWHG�RQ�WKH�
IURQW�FKDVVLV��7KH�HOERZ�DQG�ZULVW�DUH�FRQQHFWHG�XVLQJ�D�SXOOH\�V\VWHP�ZKLOH�WKH�JULSSHU�XVHV�D�
SXOO�FDEOH�ILJKWLQJ�WKH�WRUVLRQ�VSULQJ�NHHSLQJ�WKH�JULSSHU�FORVHG��7KLV�V\VWHP�PRYHV�WKH�PDMRULW\�
RI�WKH�ZHLJKW�RII�WKH�DUP�DQG�WKXV�UHGXFHV�WKH�WRWDO�WRUTXH�QHHGHG�E\�WKH�PRWRUV�DQG�WKH�
G\QDPLF�ORDGV�H[SHULHQFHG�LQ�WKH�MRLQWV��7R�IXUWKHU�UHGXFH�G\QDPLF�ORDGV�H[SHULHQFHG�E\�WHUUDLQ�
WUDYHUVDO��WKH�DUP�IROGV�EDFN�LQWR�D�VWRUHG�FRQILJXUDWLRQ�DQG�WKH�JULSSHU�ODWFKHV�RQWR�D�VWDEOH�
PRXQW�RQ�WKH�FKDVVLV��7KHUH�LV�D�SRWHQWLRPHWHU�PRXQWHG�GLUHFWO\�WR�WKH�HOERZ��VKRXOGHU�DQG�
ZULVW�MRLQWV�WR�SURYLGH�IHHGEDFN�WR�DUP�FRQWURO��



�

$�ZLGH�YDULHW\�RI�JULSSHU�GHVLJQV�PRYHG�LQWR�WKH�SURRI�RI�FRQFHSW�SKDVH��7KHVH�
JULSSHUV�ZHUH�XVHG�GXULQJ�HGXFDWLRQ�DQG�SXEOLF�RXWUHDFK�DFWLYLWLHV��%\�REVHUYLQJ�PHPEHUV�
RI�WKH�FRPPXQLW\�PDQLSXODWH�WKH�YDULRXV�JULSSHUV��WKH�ILQDO�GHVLJQ�ZDV�UHILQHG�EDVHG�RII�WKHLU�
IHHGEDFN��7KH�JULSSHU�V\VWHP�XVHV�D�WZR�ILQJHU�V\VWHP�ZLWK�LQWHUPHVKLQJ�JHDUV�DQG�D�IRXU�
EDU�OLQNDJH�WR�FROOHFW�WKH�URFN�VDPSOHV��7KH�WZR�ILQJHUV�DUH�VKDSHG�LQWR�WZR�VFRRSV�WR�PRUH�
HIILFLHQWO\�FROOHFW�URFNV��7KH�JULSSHU�RSHQV�XVLQJ�D�PRWRU�DQG�KDV�D�VSULQJ�FORVH�V\VWHP�WKDW�
UHGXFHV�WKH�FRPSOH[LW\�DQG�WKH�DPRXQW�RI�VHQVRUV�UHTXLUHG�E\�WKH�JULSSHU�

�
6DPSOH�6WRUDJH

$�YDULHW\�RI�GHVLJQV�IRU�WKH�URYHU
V�VDPSOH�VWRUDJH�V\VWHP�KDYH�EHHQ�FRQVLGHUHG��
UDQJLQJ�IURP�WKH�PRVW�EDVLF�ER[�WR�WKH�RYHUO\�FRPSOH[���)XQFWLRQDOLW\�DQG�ZHLJKW�ZHUH�WKH�WRS�
REMHFWLYHV�IRU�WKH�VDPSOH�VWRUDJH�V\VWHP��7KH�ILQDO�GHVLJQ�IRU�WKH�VDPSOH�VWRUDJH�V\VWHP�LV�
HOHJDQW��WKH�ERWWRP��VLGHV��DQG�WRS�DUH�IRUPHG�IURP�ODVHU�FXW�SODVWLF��FKRVHQ�IRU�WKHLU�HDVH�RI�
PDQXIDFWXUH��DGHTXDWH�VWUHQJWK��DQG�ORZ�FRVW���7KH\�DUH�FKHPLFDOO\�DQG�PHFKDQLFDOO\�MRLQHG�WR�
HQVXUH�VWUHQJWK�DQG�GXUDELOLW\���7KHLU�DVVHPEO\�\LHOGV�D�VDPSOH�VWRUDJH�DUHD�RI�����LQA���ZKLFK�
VHHPV�PRUH�WKDQ�DGHTXDWH��JLYHQ�RXU�SURMHFWHG�QXPEHU�RI�VDPSOH�DFTXLVLWLRQV��7KH�LQWHULRU�RI�
WKH�ER[�LV�SDGGHG�ZLWK�ORZ�GHQVLW\�IRDP��WR�OLPLW�WKH�SRWHQWLDO�IRU�GDPDJH�WR�HLWKHU�WKH�VDPSOH�
ER[�RU�WKH�VDPSOHV�WKHPVHOYHV�ZKHQ�WUDYHUVLQJ�XQHYHQ�WHUUDLQ���

�6DPSOHV�HQWHU�WKH�ER[�IURP�DERYH�WKURXJK�D�IRXU�LQFK�VTXDUH�RSHQLQJ�LQ�WKH�WRS�RI�WKH�
ER[��ODUJH�HQRXJK�WR�DFFRPPRGDWH�DQ\�URFN�WKH�URYHU�PD\�HQFRXQWHU�GXULQJ�WKH�HYHQW��7KH�
RSHQLQJ�LV�VXUURXQGHG�E\�VORSHG�GHIOHFWLRQ�SDQHOV�WKDW�KHOS�WR�GLUHFW�WKH�VDPSOH�LQWR�WKH�ER[��
ZKLFK�UHGXFHV�WKH�DPRXQW�RI�SUHFLVLRQ�UHTXLUHG�WR�VXFFHVVIXOO\�WUDQVIHU�D�VDPSOH�IURP�WKH�
JULSSHU�WR�WKH�VWRUDJH�DUHD��'XULQJ�QRUPDO�RSHUDWLRQ��SDVVDJH�LQ�DQG�RXW�RI�WKH�VDPSOH�VWRUDJH�
ER[�LV�EORFNHG�E\�WZR�WUDS�GRRUV��7KHVH�GRRUV�DUH��PHFKDQLFDOO\�OLPLWHG�VXFK�WKDW�WKH\�PD\�RQO\�
RSHQ�GRZQZDUG��LQWR�WKH�ED\��7KH�VDPSOH�ED\�GRRUV�DUH�LQ�KHOG�LQ�WKHLU�FORVHG�SRVLWLRQ�XVLQJ�D�
VLPSOH�VSULQJ��ZKRVH�VWUHQJWK�KDV�EHHQ�PDWFKHG�WR�KROG�WKH�GRRUV�FORVHG�RQO\�XQGHU�XQORDGHG�
FRQGLWLRQV���'HSRVLWLQJ�D�ZHLJKW�RQ�WKH�GRRUV�FDXVHV�WKHP�WR�IDOO�RSHQ��DGPLWWLQJ�WKH�ZHLJKW�WR�
WKH�LQWHULRU��DQG�WKHQ�VSULQJ�EDFN�LQWR�D�FORVHG�SRVLWLRQ�WR�FRQWDLQ�LW��,I�IRU�DQ\�UHDVRQ�WKH�
VDPSOH�ED\�GRRUV�GR�QRW�RSHQ�VXIILFLHQWO\�ZLGH�WR�DGPLW�WKH�LQFRPLQJ�VDPSOH��WKH\�FDQ�EH�
PDQLSXODWHG�ZLWK�WKH�JULSSHU�WR�DFKLHYH�WKH�GHVLUHG�UHVXOW�

�



�
(/(&7521,&6

�

�
$�KLJKO\�PRGXODU�V\VWHP�DUFKLWHFWXUH�ZDV�FKRVHQ�IRU�WKH�HOHFWURQLF�V\VWHP�RI�WKH�URYHU��

7KLV�HQDEOHV�PXOWLSOH�V\VWHPV�WR�EH�LPSOHPHQWHG�E\�GLIIHUHQW�WHDPV�RQ�GLIIHUHQW�SODWIRUPV��
7KLV�DOORZV�&RPSXWHU�6FLHQFH�VWXGHQWV�WKH�DELOLW\�WR�ZRUN�LQ�KLJKHU�OHYHO�ODQJXDJHV�WKDW�
WKH\�DUH�IDPLOLDU�ZLWK�WR�LPSOHPHQW�WKLQJV�OLNH�XVHU�LQWHUIDFH��8,��DQG�QHWZRUN�URXWLQJ�SDWKV��
(OHFWULFDO�DQG�&RPSXWHU�(QJLQHHULQJ�VWXGHQWV�FDQ�ZRUN�ZLWK�VPDOO�ORZ�SRZHU�PLFURFRQWUROOHUV�
WR�LPSOHPHQW�KLJK�UHOLDELOLW\��UHDO�WLPH�FRQWURO�V\VWHPV��0HFKDQLFDO�HQJLQHHULQJ�VWXGHQWV�FDQ�
XVH�WKH�VLPSOLILHG�SURFHVVLQJ�SURJUDPPLQJ�ODQJXDJH�LPSOHPHQWHG�RQ�$UGXLQR�FRPSDWLEOH�
PLFURFRQWUROOHU�SODWIRUPV��DOORZLQJ�WKHP�WR�FRQFHQWUDWH�RQ�WKH�LPSRUWDQW�PHFKDQLFDO�DVSHFWV�RI�
V\VWHPV�
�
$UP�&RQWURO

7KH�DUP¶V�IRXU�GHJUHHV�RI�IUHHGRP�DUH�FRQWUROOHG�E\�FXVWRP�GHVLJQHG��GLJLWDOO\�
FRQWUROOHG�FORVHG�ORRS�VHUYR�PRWRUV��7KH�PRWRUV�DUH�FRQWUROOHG�E\�D�'LJLOHQW�8QR����IHDWXULQJ�
WKH�3,&����D����ELW�����0+]�0,36�EDVHG�PLFURFRQWUROOHU��7KLV�FRQWURO�SURFHVVRU�VHQGV�VHULDO�
FRPPDQGV�RYHU�D�8$57�LQWHUIDFH�WR�IRXU�3ROROX�6LPSOH�0RWRU�FRQWUROOHUV��HDFK�LQFOXGHV�D�
VHYHQ�DPS�3:0�PRWRU�FRQWUROOHU�DQG�DQ�670LFURGHYLFHV�670���&RUWH[�0��PLFURFRQWUROOHU��
7KLV�FRQWUROOHU�HQVXUHV�PLQLPDO�PRWRU�VWDOOV�DQG�PD[LPL]HV�PRWRU�DQG�EDWWHU\�OLIH�



�
'ULYH�&RQWURO

7KH�GULYH�WUDLQ�FRQWURO�V\VWHP�LV�LPSOHPHQWHG�XVLQJ�DQ�(PEHGGHG�$UWLVWV�/3&�;SUHVVR�
IHDWXULQJ�WKH�1;3�/3&������D����0+]�����ELW�$UP�&RUWH[�P��PLFURFRQWUROOHU��7KLV�PDLQ�
FRQWUROOHU�LQWHUIDFHV�ZLWK�IRXU������FRXQW�4XDGUDWXUH�(QFRGHUV��4(���DQG�IRXU�3ROROX���Y���
6LPSOH�0RWRU�&RQWUROOHUV��7KH�VSLQH�DQJOH�RI�WKH�FKDVVLV�LV�PRQLWRUHG�XVLQJ�D�����GHJUHH�VLQJOH�
WXUQ��.�2KP�SRWHQWLRPHWHU��SRW���:LWK�WKHVH�FRQWUROOHUV�DQG�VHQVRUV��LQGHSHQGHQW�FRQWUROOHG�
IRXU�ZKHHO�GULYH�LV�LPSOHPHQWHG�DOORZLQJ�WKH�GULYHU�WR�FKDQJH�WKH�PDMRU�WXUQLQJ�UDGLXV�RI�WKH�
URYHU�ZKLOH�LW�LV�VWDWLRQDU\��7KLV�DOVR�DOORZV�D�GLIIHUHQWLDO�VW\OH�GULYH�DOORZLQJ�D�]HUR�PHWHU�WXUQLQJ�
UDGLXV�

�

�
9LVLRQ�6\VWHPV

7KH�PXOWLSOH�FDPHUDV�ILWWHG�WR�WKH�URYHU�DOORZ�IRU�D�YDULHW\�RI�YLHZLQJ�DQJOHV���$�ERRP�
PRXQWHG�FDPHUD�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�URYHU�DQG�VXUURXQGLQJ�ODQGVFDSH��7KH�ERRP�LV�
D�ULJLG�RQH�PHWHU�IL[WXUH�ZKLFK�DOVR�KRXVHV�WKH�YDULRXV�5)�DQWHQQDV��7KH�QRVH�FDPHUD��JLYHV�
WKH�GULYHU�D�YLHZ�RI�WKH�IURQW�KDOI�RI�WKH�FKDVVLV¶�RULHQWDWLRQ�DQG�GLUHFWLRQ��7KH�JULSSHU�FDPHUD�
DOORZV�WKH�DUP�RSHUDWRU�WR�VHH�WKH�LQWHQGHG�VDPSOH�WDUJHW�DQG�PDQLSXODWH�WKH�JULSSHU�WR�LWV�EHVW�
SRVLWLRQ��7KH�ERRP�DQG�QRVH�FDPHUDV�DUH�&DQRQ�9&�&�5�DQG�9&�&��PRGHOV�UHVSHFWLYHO\��
7KHVH�FDPHUDV�DUH�FDSDEOH�RI�SDQ��WLOW��DQG�]RRP��37=��PRWLRQV��DXWRIRFXV�DQG�DXWRLULV�
IHDWXUHV�DORQJ�ZLWK�D���[�RSWLFDO�]RRP�WKDQNV�WR�WKH������PP�OHQV��7KH�JULSSHU�FDPHUD�LV�D�
KLJK�GHILQLWLRQ�ZHEFDP�WKDW�LV�VWDWLRQDU\�LQ�UHVSHFW�WR�WKH�JULSSHU�WR�LQFUHDVH�WKH�RSHUDWRUV�
DFFXUDF\�ZKLOH�FROOHFWLQJ�VDPSOHV��$OO�WKH�FDPHUDV�FDQ�SURYLGH�GLDJQRVWLF�LQIRUPDWLRQ�EDFN�WR�
WKH�XVHUV�LI�QHHGHG�DORQJ�ZLWK�WKHLU�SULPDU\�IXQFWLRQV�DQG�DUH�SRVLWLRQHG�WR�DOORZ�YDULRXV�YLHZV�



RI�WKH�FKDVVLV�DQG�ZKHHOV�WR�DVVLVW�WKH�GULYHU��7KH�FDPHUDV�FDQ�SURYLGH�YDULRXV�KLJK�UHVROXWLRQ�
LPDJHV�EXW�DUH�VHW�WR�SURYLGH�D�VWDQGDUG����[����LPDJH���(DFK�FDPHUD�FDQ�EH�SXW�LQWR�D�ORZ�
SRZHU�PRGH�WR�FRQVHUYH�HQHUJ\�ZKHQ�QRW�EHLQJ�EURDGFDVW�EDFN�WR�PLVVLRQ�FRQWURO�

�
3RZHU�6\VWHPV

7KH�SRZHU�V\VWHP�FRQVLVWV�RI�D�OLWKLXP�LURQ�SKRVSKDWH��/L)H32���EDWWHU\�DQG�DGMXVWDEOH�
EXFN�ERRVW�UHJXODWRUV�IRU�HDFK�YROWDJH�UDLO�QHHGHG��7KH�PDLQ�PRWRUV�UHTXLUH����YROWV�WKXV�WKH�
EDWWHU\�KDV�EHHQ�VHOHFWHG�WR�SURYLGH����YROWV�DQG�EH�EXFNHG�GRZQ�WR�WKH�ORZHU�YROWDJHV��7KH�
EDWWHU\�FKHPLVWU\�ZDV�FKRVHQ�GXH�WR�LWV�HQYLURQPHQWDO�EHQHILW�RI�ODFNLQJ�FREDOW�DQG�WKH�VKHOI�
VWDELOLW\�RI�LWV�HQHUJ\�GHQVLW\��7KLV�VWDELOLW\�HQVXUHV�PRUH�WHVWLQJ�SHULRG�F\FOHV�DQG�RYHUDOO�XVH�
RI�HDFK�EDWWHU\�FHOO�FRPSDUHG�WR�RWKHU�OLWKLXP�EDWWHULHV��7KH�RWKHU�ELJ�DGYDQWDJH�LV�WKH�UHODWLYHO\�
VDIHU�FKHPLVWU\�ORZHUV�WKH�FKDQFH�RI�ILUH�GXULQJ�XVH�DQG�FKDUJLQJ��7KH�SRZHU�UHJXODWRUV�DUH�
FRPSULVHG�RI�WZR�JURXSV��WKH�KLJKHU�DPSHUDJH����DPS�FLUFXLWV�WKDW�DOORZ�IRU�SURJUDPPDWLF�
YROWDJHV�EHWZHHQ����DQG�����YROWV�DQG�ORZHU�DPSHUDJH�PDQXDOO\�DGMXVWHG�����DPS�PRGXOHV��
7KLV�DOORZV�TXLFN�UHFRQILJXUDWLRQ�RI�WKH�YROWDJH�UDLOV�DV�QHHGHG�ZKHQ�FRPSRQHQWV�DUH�DGGHG�RU�
FKDQJHG�
�

%XJJ\�6\VWHP
7KH�5RER8WHV�KDYH�GHFLGHG�WR�DGG�D�GDXJKWHU�URERW�WR�VFRXW�IRU�URFN�VDPSOHV�GXH�WR�

WKH�OLPLWHG�WLPH�RQ�WKH�ILHOG�WKH�URYHU�KDV�GXULQJ�WKH�FRPSHWLWLRQ��7KLV�³%XJJ\´�ZLOO�EH�GHSOR\HG�
IURP�WKH�URYHU�DW�WKH�EHJLQQLQJ�RI�WKH�FRPSHWLWLRQ�WLPH�DQG�VFRXW�DKHDG�IRU�URFNV��7KH�EXJJ\�
XVHV�D�ZLIL�FRQQHFWLRQ�WR�FRPPXQLFDWH�LWV�ORFDWLRQ�DQG�YLGHR�EDFN�WR�WKH�URYHU�DQG�ILQDOO\�
WKURXJK�WKH�XSOLQN�WR�WKH�FRPPDQG�FHQWHU��7KH�EXJJ\�LV�FRQWUROOHG�E\�D�VHSDUDWH�KXPDQ�GULYHU�
WKDQ�WKH�PDLQ�URYHU�DQG�ZLOO�SURYLGH�VDPSOH�FROOHFWLRQ�VXSSRUW�GXULQJ�WKH�FRPSHWLWLRQ�

�



62)7:$5(
'ULYH�6\VWHP

7KH�GULYH�V\VWHP�LPSOHPHQWV�VHYHUDO�GLVFUHWH�WLPH�3URSRUWLRQDO�,QWHJUDO�'LIIHUHQWLDO�
�3,'��FORVHG�ORRS�IHHGEDFN�V\VWHPV��,QGLYLGXDOO\�WXQHG�3,'�FRQWUROOHUV�PDQDJH�WKH�URWDWLRQDO�
YHORFLW\�RI�HDFK�ZKHHO�XVLQJ�WKH�4(V��7KH�VHW�SRLQWV�IRU�WKH�ZKHHOV�DUH�PRGLILHG�E\�WKH�RXWHU�
VSLQH�3,'�FRQWUROOHU�WKDW�KDV�WKH�GHVLUHG�VSLQH�DQJOH�DV�D�VHW�SRLQW�DQG�WKH�DFWXDO�VSLQH�SRVLWLRQ�
DV�WKH�IHHGEDFN�HOHPHQW��7KLV�LV�WKHQ�DGGHG�WR�WKH�GHVLUHG�IRUZDUG�RU�EDFN�YHORFLW\�DQG�JLYHQ�WR�
WKH�LQGLYLGXDO�ZKHHO�FRQWUROOHUV��

�

7KH�PRWRU�YHORFLW\�SURSRUWLRQV�DUH�VHW�VR�WKDW�WKH�DQJOH�GHVLUHG�LV�DFKLHYHG�E\�VSLQQLQJ�WKH�
PRWRUV�SURSRUWLRQDOO\�WRZDUGV�HDFK�RWKHU�WR�WXUQ�LQ�WKH�ULJKW�RU�OHIW�GLUHFWLRQ��7KXV�LI�D�OHIW�WXUQ�
LV�GHVLUHG��WKH�OHIW�IURQW�ZKHHO¶V�530V�DUH�GHFUHDVHG�RU�PDGH�QHJDWLYH�ZKLOH�WKH�EDFN�OHIW�LV�
LQFUHDVHG�DQG�YLVH�YHUVD�IRU�WKH�ULJKW�ZKHHOV��7KLV�FKDQJH�LV�DSSOLHG�XVLQJ�D�3,'�FRQWUROOHU�WR�
PLQLPL]H�WKH�HUURU�EHWZHHQ�WKH�VHW�DQJOH�DQG�WKH�DFWXDO�DQJOH�
�
$UP�6\VWHP

7KH�FRQWURO�ORRS�LV�FORVHG�ZLWK�WKH�WKUHH�SRWHQWLRPHWHUV�RQ�WKH�VKRXOGHU��HOERZ�DQG�
ZULVW�MRLQWV�RI�WKH�DUP��$�OLPLW�VZLWFK�LV�SODFHG�LQ�WKH�PRWRU�RSHQ�VSULQJ�FORVHG�JULSSHU�V\VWHP�
WR�WHOO�WKH�FRQWUROOHU�WKDW�WKH�JULSSHU�LV�LQ�LWV�PD[LPXP�RSHQ�VWDWH��WXUQLQJ�RII�WKH�JULSSHU�PRWRU��
7KLV�V\VWHP�LPSOHPHQWV�LQGLYLGXDO�MRLQW�FRQWURO�DV�ZHOO�DV�UHYHUVH�NLQHPDWLF�FRQWURO��HQDEOLQJ�
WKH�RSHUDWRU�WR�FRQWURO�WKH�DUP�QDWXUDOO\�ZLWK�PLQLPDO�WUDLQLQJ�DQG�VNLOO��7KLV�DOORZV�WKH�GULYHUV�
WR�FRQFHQWUDWH�RQ�QDWXUDO�PRYHPHQW�DQG�QRW�WKH�FRPSOH[�FRQWURO�RI�IRXU�PRWRUV��7KH�8QR���
ZDV�FKRVHQ�EHFDXVH�RI�LWV�FRPSDWLELOLW\�ZLWK�WKH�$UGXLQR�SURJUDPPLQJ�SDUDGLJP��7KLV�DOORZHG�
VSHHG\�GHYHORSPHQW�RI�ILUPZDUH�

�
9LVLRQ�6\VWHP

9LGHR�LV�IHG�EDFN�XS�WKH�XSOLQN�WR�WKH�FRPPDQG�FHQWHU�EDVHG�RQ�WKH�EDQGZLGWK�
DYDLODEOH��,Q�D�ZRUVW�FDVH�VFHQDULR�D�VLQJOH�IHHG�LV�SURYLGHG�DQG�LV�VZLWFKDEOH�WR�HDFK�FDPHUD�
DV�QHHGHG�E\�WKH�RSHUDWRUV��:KHQ�EDQGZLGWK�DOORZV��URYHU�QRVH��EXJJ\��ERRP�DQG�JULSSHU�
IHHGV�ZLOO�EH�VHOHFWDEOH�E\�WKH�RSHUDWRU�

�
&RPPXQLFDWLRQV

8VLQJ�D�&UDGOHSRLQW�DFFHVV�SRLQW�DQG�WZR�9HUL]RQ�/7(�PRGHPV��LQWHUQHW�DFFHVV�
LV�SURYLGHG�IRU�WKH�PDLQ�FRQWURO�V\VWHP��&RPPDQG�GDWD�IURP�5RERXWH�PLVVLRQ�FRQWURO�DUH�
UHFHLYHG�YLD�8'3��GHPX[HG��DQG�GLVWULEXWHG�WR�WKH�UHVSHFWLYH�V\VWHPV��7HOHPHWU\�GDWD�LV�WKHQ�
VHQW�DORQJ�ZLWK�FRPSUHVVHG�YLGHR�EDFN�RYHU�WKH�/7(�GDWD�OLQN�DQG�UHFHLYHG�DW�PLVVLRQ�FRQWURO�

�



8VHU�,QWHUIDFH
7KH�XVHU�VFUHHQV�XVHG�E\�WHDP�PHPEHUV�DW�PLVVLRQ�FRQWURO�VHUYH�YDULRXV�IXQFWLRQV��

7KH�PDLQ�VFUHHQ�VKRZV�WKH�FXUUHQW�ORFDWLRQ�RI�WKH�URYHU�DQG�WKH�SULPDU\�YLGHR�IHHG��6HFRQGDU\�
VFUHHQV�LQFOXGH�WKH�URYHU�DQG�EXJJ\�GULYHUV�LQWHUIDFHV��QDYLJDWLRQ�DQG�SODQQLQJ��DQG�V\VWHP�
VWDWXV��7KH�GULYHUV�XVH�VWDQGDUG�JDPLQJ�FRQWUROOHUV�WR�IDFLOLWDWH�WKH�URYHU�DQG�EXJJ\�RSHUDWLRQ��
(DFK�FRPPDQG�FHQWHU�PHPEHU�LV�UHVSRQVLEOH�IRU�D�GLIIHUHQW�WDVN�DQG�KDV�VOLJKWO\�GLIIHUHQW�GDWD�
DYDLODEOH�WR�WKHP�RQ�WKHLU�VFUHHQV�EDVHG�RII�WKHLU�UROH��

�
%XJJ\�&RQWUROV

7KH�EXJJ\�LV�FRQWUROOHG�E\�D�ZLIL�FRQQHFWLRQ�SURYLGHG�E\�WKH�PRGHP�URXWHU�DQG�KDV�D�
PLFURFRQWUROOHU�SURJUDPPHG�WR�LQWHUIDFH�ZLWK�WKH�GULYH�PRWRUV��7KH�EXJJ\�LV�DOVR�ILWWHG�ZLWK�D�
IL[HG�QRVH�FDPHUD��WKLV�DOORZV�D�VHFRQG�GULYHU�WR�EH�LQ�FRQWURO�RI�WKH�EXJJ\�LQGHSHQGHQWO\�IURP�
WKH�PRWKHU�URYHU�

�
352'8&7,21�$1'�7(67,1*
�
5RER8WHV�0DQDJHPHQW�6W\OH

7KH�5RER8WHV�5RER�2SV�WHDP�LV�D�VWXGHQW�RUJDQL]DWLRQ�OLVWHG�DV�D�VWXGHQW�FOXE�ZLWK�
WKH�8QLYHUVLW\�RI�8WDK��7KH�FOXE�LV�H[WUDFXUULFXODU��LQWHUGLVFLSOLQDU\�DQG�LV�RSHQ�IRU�LQGLYLGXDOV�RI�
DOO�VNLOO�OHYHOV��%HFDXVH�RI�WKH�QDWXUH�RI�WKH�JURXS�PHPEHU�DFFRXQWDELOLW\�DQG�DWWULWLRQ�KDV�EHHQ�
D�VRXUFH�RI�GHOD\��7KURXJKRXW�WKH�VHDVRQ�WKHUH�KDV�EHHQ�D�VPDOOHU�FRUH�JURXS�RI�PHPEHUV�
WKDW�SXW�LQ�WKH�PDMRULW\�RI�WKH�WLPH�ZLWK�D�ODUJHU�JURXS�GRLQJ�ZRUN�ZKHQ�WKH\�DUH�DYDLODEOH��7KLV�
VHDVRQ�WKH�EXLOG�WHDP�KDV�EHHQ�SUHGRPLQDQWO\�PHFKDQLFDO�HQJLQHHULQJ�VWXGHQWV�ZLWK�D�IHZ�
VWURQJ�HOHFWULFDO�DQG�FRPSXWHU�HQJLQHHULQJ�VWXGHQWV��ZLWK�OLPLWHG�FRPSXWHU�VFLHQFH�VXSSRUW�XQWLO�
PLGZD\�WKURXJK�WKH�EXLOG��
�
3URWRW\SH�$SSURDFK�

7KH�JHQHUDO�DSSURDFK�WR�WKLV�\HDU¶V�EXLOG�VHDVRQ�ZDV�WR�WDNH�DGYDQWDJH�RI�WKH�
VWURQJ�LQWHUGLVFLSOLQDU\�QDWXUH�RI�WKH�WHDP�PHPEHUV�WKDW�H[SUHVVHG�LQLWLDO�LQWHUHVW�LQ�WKH�SURMHFW��
7KLV�ZRXOG�EH�DFFRPSOLVKHG�E\�KDYLQJ�WKH�PHFKDQLFDO�WHDP�IRFXV�RQ�D�VLQJOH�V\VWHP�DW�D�WLPH��
:KHQ�RQH�V\VWHP�ZDV�FRPSOHWHG�WKH�HOHFWULFDO�WHDP�ZRXOG�WDNH�RYHU�WKDW�V\VWHP�ZKLOH�WKH�
PHFKDQLFDO�PHPEHUV�ZRXOG�VKLIW�IRFXV�WR�DQRWKHU�VXEV\VWHP��$IWHU�HOHFWULFDO�ZDV�ILQLVKHG�WKH�
VRIWZDUH�WHDP�ZRXOG�PRYH�LQ�ZLWK�PHFKDQLFDO�FRPLQJ�LQ�WR�DGGUHVV�LVVXHV�DQG�LWHUDWH�WKH�
GHVLJQ�DIWHU�VRIWZDUH�ZDV�GRQH��6RPH�RYHUODS�ZRXOG�EH�QHHGHG�DQG�LW�PHDQW�WKDW�WKH�
HOHFWURQLFV�V\VWHPV�QHHG�WR�EH�PRGXODU�EXW�WKLV�DSSURDFK�ORRNHG�WKH�PRVW�SURPLVLQJ��7KH�
FKDVVLV�GHVLJQ�VXEPLWWHG�IRU�WKH�RULJLQDO�SURSRVDO�ZDV�PHDQW�WR�EH�D�UDSLG�SURWRW\SH�WKDW�ZRXOG�
IL[�WKH�PDMRU�LVVXHV�ZLWK�ODVW�\HDU¶V�FKDVVLV�DQG�GULYH�V\VWHPV��/DVW�\HDU¶V�VRIWZDUH�OHDG�VWDWHG�
WKDW�WKHRUHWLFDOO\�ODVW�\HDU¶V�FRGH�VKRXOG�ZRUN�RQ�WKH�QHZ�FKDVVLV��VR�ZH�ZRXOG�VWDUW�WKH�ILUVW�
LWHUDWLRQ�ZLWK�WKH�QHZ�FKDVVLV��ODVW�\HDU¶V�HOHFWURQLFV��DQG�ODVW�\HDU¶V�FRGH��7KLV�ZRXOG�JLYH�XV�DW�
WKH�PLQLPXP�D�GULYLQJ�URYHU�SODWIRUP�WKDW�ZH�FRXOG�WDNH�WR�GR�RXWUHDFK�ZLWK��7KH�KDUGZDUH�
FRPSRQHQWV�ZHUH�DVVHPEOHG�UHODWLYHO\�TXLFNO\�LQ�WKH�VHDVRQ�EXW�XQIRUWXQDWHO\�PRVW�RI�WKH�
VRIWZDUH�VXSSRUW�IRU�WKH�SURMHFW�GLVVROYHG�ZKHQ�FODVVHV�EHJDQ��2Q�WRS�RI�OLPLWHG�VRIWZDUH�
VXSSRUW��ODVW�\HDU¶V�FRGH�GRFXPHQWDWLRQ�SURYHG�WR�EH�GLIILFXOW�WR�XQGHUVWDQG�IRU�QHZ�PHPEHUV��
/DVW�\HDU¶V�GHVLJQ�DOVR�ODFNHG�WKH�DELOLW\�WR�JHW�LQIRUPDWLRQ�EDFN�IURP�WKH�HOHFWURQLFV�
FRPSRQHQWV�PDNLQJ�WURXEOHVKRRWLQJ�GLIILFXOW��7KLV�PHDQW�WKDW�WKH�VKRUW�WHUP�UDSLG�SURWRW\SH�
FKDVVLV�ZDV�ZKDW�ZDV�XVHG�IRU�PRVW�RI�WKH�EXLOG�VHDVRQ�IRU�(32�DFWLYLWLHV��2QO\�DIWHU�QHZ�
VRIWZDUH�VXSSRUW�FDPH�WR�WKH�FOXE�GLG�ZH�GHFLGH�WR�DEDQGRQ�ODVW�\HDU¶V�3:0�VWUXFWXUH�IRU�D�
QHZ�VHULDO�VWUXFWXUH��7KHQ�WKH�WHDP�ZDV�DEOH�WR�SURFHHG�ZLWK�WKH�RULJLQDO�LWHUDWLYH�WHDP�
DSSURDFK��

�



&DPSXV�,QWHJUDWLRQ
6WXGHQWV�IURP�DOO�RYHU�FDPSXV�ZHUH�EURXJKW�LQ�WR�DVVLVW�LQ�DOO�RI�WKH�GLIIHUHQW�IDFHWV�RI�

WKH�5RER�2SV�&RPSHWLWLRQ��%XVLQHVV�DQG�PDUNHWLQJ�VWXGHQWV�MRLQHG�WKH�FOXE�WR�DVVLVW�ZLWK�WKH�
HGXFDWLRQDO�DQG�SXEOLF�RXWUHDFK�DUHDV�RI�WKH�WHDP�DQG�D�ILOP�PDMRU�FDPH�WR�DVVLVW�ZLWK�RXU�(32�
YLGHR��7KH�5RER8WHV�KDYH�VRXJKW�PRUH�LQWHJUDWLRQ�ZLWK�VWXGHQWV�LQ�RWKHU�GLVFLSOLQHV�DQG�WKLV�
KDV�EURXJKW�GLYLGHQGV�LQ�LQFUHDVHG�LQWHUHVW�LQ�HQJLQHHULQJ�DQG�VFLHQFH�SURJUDPV�

�
('8&$7,21�$1'�38%/,&�2875($&+

(GXFDWLRQ�DQG�SXEOLF�RXWUHDFK�DUH�YHU\�LPSRUWDQW�IRU�WKH�5RER8WHV��7KH�PDMRU�JRDO�IRU�
WKH�WHDP�ZDV�WR�LQFUHDVH�LQWHUDFWLRQ�ZLWK�PHPEHUV�RI�WKH�FRPPXQLW\��7KRXJK�WKLV�D�EURDGHU�
XQGHUVWDQGLQJ�RI�HQJLQHHULQJ�ZDV�SUHVHQWHG��
�
3XEOLF�2XWUHDFK

7KH�5RER8WHV�ORYH�SUHVHQWLQJ�VFLHQFH��HQJLQHHULQJ��URERWLFV��DQG�VSDFH�H[SORUDWLRQ�
WR�SHRSOH�WKDW�PD\�QRW�KDYH�PXFK�H[SRVXUH�WR�67(0�VXEMHFWV��(OHPHQWDU\�DJH�FKLOGUHQ�
KDYH�EHHQ�YHU\�UHFHSWLYH�WR�SUHVHQWDWLRQV�GXH�WR�WKHLU�H[FLWHPHQW�ZKHQ�SUHVHQWHG�ZLWK�D�
UHDO�OLIH�URERW�DQG�D�FKDQFH�WR�LQWHUDFW�ZLWK�LWV�PDNHUV��)RU�H[DPSOH�5RER8WHV�³LQYHQWRUV´�
PHPEHUV�VKRZHG�RII�&�2�/�(��WR�6W�9LQFHQW�GH�3DXO¶V�ILUVW�JUDGH�FODVV�DV�SDUW�RI�WKHLU�,QYHQWLRQ�
&RQYHQWLRQ��7KH�5RER8WHV�VWUHVVHG�WKH�QHHG�WR�VWXG\�KDUG�DQG�EH�FUHDWLYH�ZKHQ�LQYHQWLQJ��

7KH�/HRQDUGR�0XVHXP�LV�D�ORFDO�VFLHQFH�DQG�HQJLQHHULQJ�EDVHG�PXVHXP�WKDW�KDV�
DVNHG�WKH�5RERXWHV�WR�GHVLJQ�DQG�PDQDJH�DQ�RXWUHDFK�SURJUDP�DW�WKHLU�GRZQWRZQ�ORFDWLRQ�
IRU�WKH�JHQHUDO�SXEOLF��7KH�5RERXWHV�DUH�FXUUHQWO\�RUJDQL]LQJ�DQ�RII�VHDVRQ�HYHQW�LQYROYLQJ�WKH�
ORFDO�)RU�,QVSLUDWLRQ�DQG�5HFRJQLWLRQ�RI�6FLHQFH�DQG�7HFKQRORJ\��),567��URERWLFV�WHDPV�DQG�
),567�/HJR�/HDJXH�7HDPV�WKDW�ZHUH�PHQWRUHG�DQG�RU�FRDFKHG�E\�WKH�5RERXWHV��7KH�ORQJ�
WHUP�JRDO�RI�WKH�SDUWQHUVKLS�LV�WR�LQWURGXFH�D�³KDFNHU�PDNHU´�VSDFH�WR�WKH�PXVHXP�WKDW�ZRXOG�
IDFLOLWDWH�HQJLQHHULQJ�ZRUNVKRSV�DQG�GD\�FDPSV�IRU�WKH�JHQHUDO�SXEOLF��7KLV�VSDFH�ZRXOG�EH�
VWDIIHG�E\�5RER8WHV�YROXQWHHUV�DQG�ZRXOG�SURYLGH�D�JUHDW�DYHQXH�WR�LQWURGXFH�WKH�IXQ�DQG�
H[FLWLQJ�FRQFHSWV�RI�HQJLQHHULQJ�

7KH�5RER8WHV�SUHVHQWHG�DW�0HFKDQLFDO�(QJLQHHULQJ�'HVLJQ�'D\�DW�WKH�8QLYHUVLW\�RI�
8WDK��'HVLJQ�GD\�HQFRPSDVVHV�WKH�FXOPLQDWLRQ�RI�WKH�VWXGHQW�HQJLQHHULQJ�GHVLJQ�SURMHFWV�WKDW�
DUH�ZRUNHG�RQ�WKURXJKRXW�WKH�\HDU��7KH�5RER8WHV�ERWK�FRPSHWHG�RQ�GHVLJQ�GD\��ZLWK�WKHLU�
SHUVRQDO�URERWV�DV�ZHOO�DV�SUHVHQWHG�WKH�PDUV�URYHU�DQG�LWV�IXQFWLRQV�WR�WKH�DXGLHQFH��

'XULQJ�0DUFK���WK�WKURXJK�WKH���WK�WKH�5RER8WHV�YROXQWHHUHG�DW�WKH�8WDK�5HJLRQDO�
&KDPSLRQVKLS�),567�5RERWLFV�&RPSHWLWLRQ��:H�YROXQWHHUHG�DV�-XGJHV��0DVWHU�RI�&HUHPRQLHV��
5HIHUHHV��DQG�YDULRXV�RWKHU�SRVLWLRQV�DV�ZHOO�DV�VHW�XS�RXU�RZQ�ERRWK�WR�VKRZ�RII�RXU�URYHU�DQG�



VSDUN�LQWHUHVW�ZLWK�WKH�NLGV�FRPSHWLQJ�WKHUH�DQG�WKH�DXGLHQFH�

7KH�5RER8WHV�DOVR�YROXQWHHUHG�DW�³PHHW�DQ�LQYHQWRU´�QLJKW�DW�WKH�8QLYHUVLW\�RI�8WDK��
0HPEHUV�WDONHG�ZLWK�KLJK�VFKRRO�DQG�PLGGOH�VFKRRO�VWXGHQWV�DERXW�WKH�URYHU��WKH�FOXE��WKH�
1$6$�FRPSHWLWLRQ�DQG�WKH�EHQHILWV�RI�HQJLQHHULQJ�

7KH�WHDP�YROXQWHHUHG�DW�WKH�),567�/HJR�/HDJXH�8WDK�&KDPSLRQVKLS�DQG�PXOWLSOH�
ORFDO�TXDOLILHUV�DV�PDVWHU�RI�FHUHPRQLHV��MXGJHV��UHIHUHHV�DQG�RWKHU�SRVLWLRQV��5RER8WHV�DOVR�
WDEOHG�D�ERRWK�DW�WKHVH�HYHQWV��HQFRXUDJLQJ�NLGV�WR�WU\�RXW�WKH�WHDPV�YDULRXV�JULSSHU�SURWRW\SHV��
H[SODLQLQJ�WR�FKLOGUHQ�DQG�DGXOWV�WKH�KRZ�YDULRXV�SDUWV�RI�WKH�URYHU�DQG�DUP�ZRUNHG��DQG�
JHQHUDWLQJ�DQ�LQWHUHVW�LQ�VFLHQFH�DQG�HQJLQHHULQJ�

7KH�5RER8WHV�DUH�DOVR�YROXQWHHULQJ�DW�%U\FH�&DQ\RQ¶V�$VWURQRPLFDO�)HVWLYDO�GXULQJ�
0D\�������WKDW�ZLOO�FRLQFLGH�ZLWK�WKH�DQQXODU�VRODU�HFOLSVH��%\�GD\��WKH�KDOI�GR]HQ�5RER8WHV�RQ�
WKH�³$ZD\�7HDP´�ZLOO�EH�KHOSLQJ�ZLWK�RQVLWH�DFWLYLWLHV��GULYLQJ�WKH�URYHU�DQG�HQJDJLQJ�ZLWK�WKH�
FRPPXQLW\��%\�QLJKW�WKH�$ZD\�7HDP�ZLOO�EH�PDQQLQJ�WHOHVFRSHV�DQG�DVVLVWLQJ�SDUN�UDQJHUV��
$W�WKH�VDPH�WLPH�WKH�5RER8WHV�UHPDLQLQJ�DW�WKH�8QLYHUVLW\�RI�8WDK�ZLOO�EH�KRVWLQJ�D�0LVVLRQ�
&RQWURO�2SHQ�+RXVH��0&2+��SURQRXQFHG�³HPFRH´���ZKHUH�PHPEHUV�RI�WKH�SXEOLF�FDQ�YLVLW�
PLVVLRQ�FRQWURO�DQG�JHW�WKH�RSSRUWXQLW\�WR�RSHUDWH�&�2�/�(��WKH�5RER8WHV�URYHU��$OO�5RER8WHV���
UHJDUGOHVV�RI�ORFDWLRQ�ZLOO�DVVLVW�ZLWK�VRODU�YLHZLQJ�RSHUDWLRQV�DW�ERWK�VLWHV��7KHVH�DFWLYLWLHV�DUH�
LQ�FRRSHUDWLRQ�ZLWK�WKH�8QLYHUVLW\�RI�8WDK�$VWURQRP\�DQG�3K\VLFV�'HSDUWPHQW�DQG�WKH�&ODUN�
3ODQHWDULXP�

�
2QOLQH�3UHVHQFH

7KH�5RER8WHV�KDG�DQ�LQFUHDVHG�RQOLQH�SUHVHQFH�WKLV�EXLOG�VHDVRQ��7KH�SULPDU\�IRFXV�
ZDV�RQ�VRFLDO�PHGLD�ZLWK�WKH�PRVW�VXFFHVV�EHLQJ�WKH�5RER8WHV�)DFHERRN�SDJH��)DFHERRN�
DOORZHG�WKH�WHDP�WR�SURYLGH�XS�WR�GDWH�LQIRUPDWLRQ�WR�D�ODUJH�DQG�GLYHUVH�DXGLHQFH��7KH�SDJH�
DFKLHYHG�D�PD[LPXP�ZHHNO\�UHDGHUVKLS�RI������SHRSOH��7KH�5RER8WHV�KDYH�EHHQ�³/LNHG´�E\�
����SHRSOH��ZLWK�WKH�ODUJHVW�GHPRJUDSKLF�EHLQJ�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI����DQG�����
�
&RQFOXVLRQ

7KH�FKDOOHQJLQJ�H[SHULHQFH�RI�SURGXFLQJ�D�0DUV�URYHU�KDV�EHHQ�DQ�H[FLWLQJ�DQG�IXOILOOLQJ�
PXOWLGLVFLSOLQDU\�H[SHULHQFH�IRU�PHPEHUV�RI�5RER8WHV�DQG�VWXGHQWV�RI�WKH�8QLYHUVLW\�RI�8WDK��
7KURXJK�SXEOLF�SUHVHQWDWLRQV�DQG�RWKHU�RXWUHDFK��WKLV�H[SHULHQFH�KDV�DOVR�EHQHILWHG�FKLOGUHQ�
DQG�DGXOWV�WKURXJKRXW�WKH�FRPPXQLW\��


