
6XEPLOOLPHWHU���'�ODVHU�UDGDU�IRU�6SDFH�6KXWWOH�WLOH�LQVSHFWLRQ
-�)��$QGHUVHQ�D��-��%XVFN�DE�DQG�+��+HLVHOEHUJ�D�

D'DQLVK�'HIHQVH�5HVHDUFK�(VWDEOLVKPHQW��5\YDQJV�$OOH����'.������&RSHQKDJHQ��'HQPDUN�
E7HFKQLFDO�8QLYHUVLW\�RI�'HQPDUN���UVWHGV�3ODGV��EOGJ�������'.������.JV��/\QJE\��'HQPDUN�

$%675$&7

$�ODVHU�UDGDU�V\VWHP�EDVHG�RQ�D�JUHHQ�SXOVHG�ODVHU�WULJJHULQJ�D�SLFRVHFRQG�FDPHUD�LV�GHVFULEHG��,W�KDV�GHSWK�DFFXUDF\
GRZQ�WR�����PP�DQG�FDQ�WKHUHIRUH�GR�YHU\�KLJK�DFFXUDF\���'�LPDJLQJ��7KH�GDWD�UHFRUGLQJ�WDNHV�RQO\�D�IHZ�VHFRQGV�
DQG� LW� ZRUNV� DW� UDQJHV� XS� WR� VHYHUDO� KXQGUHG� PHWHUV� ZLWK� VXEPLOOLPHWHU� DFFXUDF\�� $SSOLFDWLRQV� WR� VXUIDFH� WLOH
LQVSHFWLRQ�RI�D�PLQLDWXUH�VSDFH�VKXWWOH�DUH�VKRZQ�DQG�WKH�UHVROXWLRQ�RI�FUDFNV�DQG�GHIHFWV�LV�GHPRQVWUDWHG��6SHFLILF
H[DPSOHV�DUH�VKRZQ� WKDW�DUH� UHOHYDQW� IRU� WKH�SODQQHG� ODVHU� UDGDU� LQVSHFWLRQV�DW�FORVH� UDQJH� IURP� WKH�VSDFH�VKXWWOH
ERRP�DQG�WKH�ORQJHU�UDQJH�VXUYH\�IURP�WKH�,QWHUQDWLRQDO�6SDFH�6WDWLRQ�

.H\ZRUGV��/DVHU�UDGDU����'�LPDJLQJ�DQG�VXUYH\��JDWHG�YLHZLQJ��VSDFH�VKXWWOH�WLOH�LQVSHFWLRQ�

���,1752'8&7,21

7KH�&ROXPELD�GLVDVWHU�GXULQJ�UHHQWU\�ZDV�DFFRUGLQJ� WR� WKH�DFFLGHQW� LQYHVWLJDWLRQ�ERDUG�FDXVHG
E\�D�SLHFH�RI�IRDP�IURP�WKH�H[WHUQDO�WDQNV�VWULNLQJ�DQG�GDPDJLQJ�WKH�UHLQIRUFHG�FDUERQ�FDUERQ
WLOHV� RQ� WKH� OHDGLQJ� HGJH� RI� LWV� OHIW� ZLQJ� GXULQJ� ODXQFK�� 1$6$� KDV� WKHUHIRUH� GHYHORSHG� D
VSDFHERUQ�VFDQQLQJ�ODVHU�UDGDU�V\VWHP�IRU�LQVSHFWLQJ�WKH�VSDFH�VKXWWOH�WKHUPDO�SURWHFWLRQ�VKLHOG
LQ���'�LQ�RUGHU�WR�GHWHFW�FUDFNV�RU�GHIHFWV�LQ�WLOHV�RU�PLVVLQJ�SLHFHV�>���@��7KH�UHVROXWLRQ�RI�WKHVH
ODVHU� UDGDU� V\VWHPV� LV� GRZQ� WR� ��PP�� 7KH� ODVHU� UDGDU� V\VWHP� FDQ� EH� DWWDFKHG� WR� WKH� H[WHQGHG
ERRP�LQ�RUGHU�WR�VFDQ�EHORZ�WKH�VKXWWOH��$QRWKHU�V\VWHP�ZLOO�EH�SODFHG�RQ�WKH�,QWHUQDWLRQDO�6SDFH
6WDWLRQ��,66��XVHG�IRU�VFDQQLQJ�WKH�VSDFH�VKXWWOH�EHIRUH�GRFNLQJ��$�QXPEHU�RI�UHTXLUHPHQWV�PXVW
EH�PHW��0RVW�LPSRUWDQWO\��WKH�GDPDJH�WKUHVKROG�IRU�WKH�WKHUPDO�SURWHFWLQJ�WLOHV�ZLWK�WKH�KLJKHVW
KHDW�DQG�SUHVVXUH�ORDGV�LV��î��PP�������î�����LQFK����7KLV�WKUHVKROG�KDV�EHHQ�VHW�DV�UHTXLUHPHQW
IRU� D� FDQGLGDWH� ��'� ODVHU� UDGDU� V\VWHP�� ,W� LV� VKRZQ� WKDW� WKH� JDWHG� YLHZLQJ� ��'� ODVHU� UDGDU
SUHVHQWHG�KHUH�LV�ZHOO�FDSDEOH�RI�PHHWLQJ�WKLV�UHTXLUHPHQW�DW�UDQJHV�XS�WR�VHYHUDO�KXQGUHG�PHWHUV�

5DQJH�LQIRUPDWLRQ�LV�XVHIXO�IRU�LGHQWLI\LQJ�REMHFWV�LQ�DGGLWLRQ�WR�RUGLQDU\�UHIOHFWLYLW\�LPDJHV����
'� ODVHU� UDGDU� LPDJLQJ� KDV� EHHQ� JUHDWO\� LPSURYHG� LQ� WKH� ODVW� GHFDGH� E\� WHFKQRORJLHV� EDVHG� RQ
JDWHG� YLHZLQJ� ODVHU� UDGDUV� >���@�� VFDQQLQJ� VWUHDN� WXEH� LPDJLQJ� ODVHU� UDGDUV� >����@�� DYDODQFKH
SKRWRGLRGH�GHWHFWRU�>��@�DQG�DUUD\�>��@��WLPH�RI�IOLJKW�SKDVH�GHWHFWRUV�>��@��VHOI�PL[LQJ�GHWHFWRUV
>��@��VLQJOH�SXOVH�IODVK�ODVHU�UDGDUV�>��@��HWF��7KH�WHFKQLTXHV�YDU\�LQ�UDQJH�DFFXUDF\��UHVROXWLRQ�
UHFRUGLQJ�WLPH��VSHFWUDO�FRYHUDJH��HWF���ZLWK�D�FOHDU�WUHQG�WRZDUGV�IDVWHU�DQG�EHWWHU�DFFXUDF\�DQG
UHVROXWLRQ��7\SLFDO�DFFXUDFLHV�RI�ODVHU�UDQJH�ILQGHUV�DUH�D�IHZ�FHQWLPHWHUV�DW�GLVWDQFHV�XS�WR����
P�>��@�
�$� QXPEHU� RI� DSSOLFDWLRQV� RI� WKHVH� V\VWHPV� KDYH� EHHQ� GHPRQVWUDWHG� VXFK� DV� JDWHG� YLHZLQJ
WKURXJK� FDPRXIODJH� DQG� IROLDJH�� %DFNVFDWWHU� IURP� IRJ�� VPRNH� DQG�ZDWHU� FDQ� EH� UHGXFHG� WKXV
LPSURYLQJ�LPDJH�FRQWUDVW�DQG�YLHZLQJ�LQ�JHQHUDO��,W�LV�QRZ�SRVVLEOH�WR�GR�IDVW���'�LPDJLQJ�ZLWK
KLJK�DFFXUDF\��ZKLFK�JUHDWO\�LPSURYHV�UHFRJQLWLRQ�DQG�LGHQWLILFDWLRQ��$Q�H[DPSOH�RI�VXFK�KLJK
DFFXUDF\���'�LPDJLQJ�ZDV�UHFHQWO\�GHPRQVWUDWHG�IRU�IDFH�UHFRJQLWLRQ�DQG�SHUVRQ�LGHQWLILFDWLRQ�DW
UDQJHV�XS�WR�����P�>�@�

�7KH� SXUSRVH� RI� WKLV�ZRUN� LV� WR� GHPRQVWUDWH� VXE�PLOOLPHWHU� DFFXUDF\� LQ� ��'�ZLWK� DQ� XSJUDGHG
YHUVLRQ� RI� RXU� ODVHU� UDGDU�� 7KH� V\VWHP� ZLOO� EH� GHVFULEHG� LQ� VHFWLRQ� �� WRJHWKHU� ZLWK� WKH� ��'
LPDJLQJ�WHFKQLTXH��7KH�GLVWDQFH�DFFXUDF\�LV�VKRZQ�LQ�VHFWLRQ���DQG�LWV�GHWDLOHG�GHSHQGHQFH�RQ
ODVHU�SRZHU��FDPHUD�JDLQ��WDUJHW�UHIOHFWLRQ�DQG�UDQJH��JDWH�WLPH�DQG�VWHS�LV�GLVFXVVHG��)LQDOO\��ZH



GHPRQVWUDWH�WKH�GHSWK�DFFXUDF\�RQ�VWDQGDUG�WDUJHWV�LQFOXGLQJ�D�PRGHO�RI�D�VSDFH�VKXWWOH�ERWK�DW
FORVH�UDQJH�DV�IURP�WKH�VSDFH�VKXWWOH�ERRP�DQG�DW�D�ORQJHU�UDQJH�DV�LQ�D�VXUYH\�IURP�WKH�,66�
$SSOLFDWLRQV�RI�RXU�V\VWHP�WR�VXUIDFH�VFDQQLQJ�DQG�LQVSHFWLRQ��LWV�GXUDWLRQ�DQG�DFFXUDF\��HWF��DUH
PHQWLRQHG�LQ�WKH�VXPPDU\�

���/$6(5�5$'$5�352727<3(�$1'���'�0(7+2'

2XU� ODVHU� UDGDU� SURWRW\SH� V\VWHP� KDV� EHHQ� GHVFULEHG� LQ� GHWDLO� LQ� 5HIV�� >���@�� ,W� FRQVLVWV� RI� D
SLFRVHFRQG�SXOVHG�JUHHQ� ODVHU� WULJJHULQJ�D� IDVW� LQWHQVLILHG�FDPHUD��7KH� ODVHU� LV�D�����QP�GLRGH
SXPSHG�VROLG�VWDWH�GXDO�FKLS�1DQRODVHU��3XOVH�ZLGWK�LV�OHVV�WKDQ�����SV��SXOVH�HQHUJ\�RI������-�
SXOVH�UHSHWLWLRQ�IUHTXHQF\��35)��RI������N+]��DYHUDJH�SRZHU�RI�����P:��DQG�SHDN�SRZHU�RI����
N:��%HDP�GLYHUJHQFH�LV�����PUDG��ZKLFK�LV�SDVVHG�WKURXJK�RSWLFV�DGMXVWHG�WR�WKH�GHVLUHG�ILHOG�RI
LOOXPLQDWLRQ��)URP�WKH�ODVHU�D�VLQJOH�WULJJHU�OLQH�LV�FRQQHFWHG�GLUHFWO\�WR�WKH�&&'�FDPHUD�VR�WKDW
WKH� WLPLQJ� RI� HDFK� LQGLYLGXDO� SXOVH� LV� NQRZQ� WR� SLFRVHFRQG� DFFXUDF\��7KH� FDPHUD� FRQWDLQV� DQ
LQWHQVLILHG� PLFUR� FKDQQHO� SODWH� �0&3�� RI� GLDPHWHU� ��� PP�� 7KH� &&'� FRQVLVWV� RI� ���î���
GHWHFWRU�HOHPHQWV��7KH�VL]H�RI�WKH�&&'�LV��î����PP���&DPHUD�VKXWWHU�LV�FRQWUROOHG�H[WHUQDOO\�E\
D�WULJJHU�VLJQDO�IURP�WKH�ODVHU�IRU�HDFK�LQGLYLGXDO�SXOVH��7KH�VSHFWUDO�UHVSRQVH�RI�WKH�GHWHFWRU�LV
��������QP��0LQLPXP�FDPHUD�JDWH�WLPH�LV�WJDWH� �����SV��,Q�WKH�XSJUDGHG�YHUVLRQ�ERWK�FDPHUD
JDWH�DQG�GHOD\�VWHS�WGHOD\�FDQ�EH�YDULHG�LQ�VWHSV�LQ�H[FHVV�RI�ûW� ����SV��)RU�KLJK�DFFXUDF\�LPDJLQJ
DW�VKRUW�DQG�LQWHUPHGLDWH�GLVWDQFHV��ZH�XVH���������PP�RSWLFV��ZKHUHDV�DW�ORQJ�GLVWDQFHV�ZH�XVH
D����LQFK�&HOHVWURQ�WHOHVFRSH�ZLWK�IRFDO�OHQJWK�RI���P���)LJ������'D\OLJKW�LV�PXFK�UHGXFHG�E\�WKH
VPDOO�ILHOG�RI�YLHZ�DQG�VKRUW�JDWLQJ�WLPH��DQG�LV�IXUWKHU�UHGXFHG�E\�LQVHUWLQJ�D�QDUURZ�ILOWHU�ZLWK�D
EDQGZLGWK�RI���������QP�

)LJ����� ,Q� IURQW� WKH� ILUVW� DXWKRU�DQG� VFUHHQ�GLVSOD\LQJ� WKH���'�VRIWZDUH��%HKLQG� WKH�SLFRVHFRQG
ODVHU��OHIW������LQFK�WHOHVFRSH��PLGGOH��DQG�FDPHUD��ULJKW��DUH�VHHQ�
7KH���'�LPDJHV�DUH�EXLOW�XS�E\�WDNLQJ�D�VHULHV�RI�LPDJH�IUDPHV�,L�LQFUHDVLQJ�WKH�GHOD\�WLPH��WL� �WL�
����¨W��IRU�HDFK�IUDPH�VWHS�L� ������«��Q��+HUH�WKH�QXPEHU�RI�IUDPHV�LV�W\SLFDOO\�Q� ��������
GHSHQGLQJ�RQ�WKH�UDQJH�ZH�ZDQW�WR�FRYHU�DURXQG�WKH�WDUJHW�

7KH�WRWDO�LQWHQVLW\�LQ�HDFK�SL[HO�LV�WKH�VXP�RYHU�IUDPHV
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ZKHUH�,L�[�\��LV�WKH�LQWHQVLW\�LQ�WKH�L¶WK�IUDPH�LQ�SL[HO��[�\���VHH�)LJ����

7KH�GLVWDQFH�]�WR�D�WDUJHW�SRLQW�LQ�DQ\�SL[HO�LV�WKHQ
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ZKHUH�ûW� LV� WKH� GHOD\� VWHS� DQG� W�� LV� WKH� LQLWLDO� GHOD\� WLPH��%RWK� DUH� SUHVHW� LQ� WKH� ODVHU�FDPHUD
WULJJHULQJ�� 7KH� VSHHG� RI� OLJKW� LV� F�  � ����PP�SV�� 7KH� SL[HO� FRRUGLQDWHV� �[�\�� DUH� UHODWHG� WR� WKH
���î����SL[HO�QXPEHUV�E\�PXOWLSO\LQJ�E\� WKH� IRFDO� OHQJWK�DQG� UDQJH� DQG�GLYLGLQJ�E\�GHWHFWRU
VL]H��:H� UHIHU� WR� 5HIV�� >���@� IRU� IXUWKHU� GHWDLOV� RQ� EDFNJURXQG� VXEWUDFWLRQ�� WKUHVKROG� VHWWLQJV�
VDWXUDWLRQ�HIIHFWV��HWF�

�
)LJ�����([SHULPHQWDO�YDOXHV�,L��LQ�RQH�SL[HO�YHUVXV�LPDJH�QXPEHU�IRU�GHOD\�VWHS�ûW� ����SV��*DWH
WLPH�IL[HG�DW�WJDWH� �����SV��7KH�UDQJH�LV���P�

$Q�LPSRUWDQW�TXDQWLW\�LV�WKH�YDULDQFH�LQ�WKH�UHWXUQ�WLPH
�����
JDWHSXOVHLL WW VVV �#!��! � � ���

$V�VKRZQ�LQ�>�@�WKH�YDULDQFH�LV�WKH�VXP�RI�WKH�YDULDQFH�RI�WKH�ODVHU�SXOVH�WLPH�SOXV�WKH�YDULDQFH�RI
WKH�FDPHUD�JDWH�WLPH��HDFK�DUH�DURXQG������SV���IRU�RXU�V\VWHP���1���ûW��LV�DOVR�WKH�ZLGWK�RI�WKH
GLVWULEXWLRQ�RI�)LJ�����,I�WKH�FDPHUD�JDWH�LV�RSHQ�IRU�D�WLPH� JDWHW �DQG�RSHQV�DQG�VKXWV�IDVW��WKHQ�WKH

URRW�PHDQ�VTXDUH�RU�VWDQGDUG�GHYLDWLRQ�RI�WKH�JDWH�WLPH�LV�1JDWH� �WJDWH�¥����$OWKRXJK�WKH�FDPHUD
JDWH�LV�QRW�VKDUS��WKH�YDULDQFH�FDQ�EH�GHVFULEHG�DSSUR[LPDWHO\�E\�LQVHUWLQJ�VXFK�D�VKDUS�JDWH�LQ
(T������DV�VKRZQ�LQ�)LJ����



)LJ�����7KH�VWDQGDUG�GHYLDWLRQ�1�YV��JDWH� WLPH� WJDWH��3RLQWV�DUH�PHDVXUHPHQW�DV� WDNHQ� IURP�GDWD
VLPLODU�WR�)LJ����IRU�HDFK�WJDWH��VHH�WH[W���7KH�FXUYH�LV�(T������ZLWK��1SXOVH� �����QV�DQG�DVVXPLQJ�D
VKDUS�FDPHUD�JDWH�IXQFWLRQ� ���JDWHJDWH W V �

���'LVWDQFH�DFFXUDF\�DQG���'�UHVROXWLRQ

7KH�DFFXUDF\�DQG�UHVROXWLRQ�LQ�GLVWDQFH�DUH�LPSRUWDQW�TXDQWLWLHV�IRU���'�LPDJLQJ��7KH�UHVROXWLRQ
LV�GHWHUPLQHG�E\�WKH�ZLGWK�aF1��ZKLFK�DJDLQ�LV�UHODWHG�WR�WKH�ZLGWK�RI�WKH�LQWHQVLW\�YHUVXV�IUDPH
GLVWULEXWLRQ�LQ�)LJ����DV��¥��L�!��L!�� 1�¨W��,W�LV�LPSRUWDQW�WR�UHDOL]H��KRZHYHU��WKDW�WKH�GLVWDQFH
DFFXUDF\�û]�LV�PXFK�VPDOOHU�EHFDXVH�ZH�FDQ�VWHS�E\�D�PXFK�VPDOOHU�WLPH�ûW�DQG�VXP�RYHU�D�ODUJH
QXPEHU�RI�IUDPHV��7KHUHE\�WKH�QRLVH�VTXDUHG�LV�UHGXFHG�E\�D�IDFWRU�SURSRUWLRQDO�WR�WKH�QXPEHU�RI
IUDPHV� UXQQLQJ� RYHU� WKH� SXOVH�� L�H�� a1� �� ûW�� 7KH� UHVXOWLQJ� GLVWDQFH� DFFXUDF\� WKXV� VFDOHV
DV W] '' Va DV�GHVFULEHG�LQ�GHWDLO�LQ�5HI��>�@��VHH�DOVR�)LJ������7KH�FRHIILFLHQW�RI�SURSRUWLRQDOLW\
LV�D�GHWHFWRU�FRQVWDQW�WKDW�YDULHV�ZLWK�WKH�FDPHUD�JDLQ��'HILQLQJ�WKH�RSWLPDO�VLJQDO�WR�QRLVH�UDWLR
DV� �615 �ZH�ILQG

615

615
WF] ���� '|' �

V � ���

7KH� QXPHULFDO� SUHIDFWRU� LV� D� PHDVXUHG� GHWHFWRU� FRQVWDQW�� $W� ORQJ� GLVWDQFHV�� SRRU� WDUJHW
UHIOHFWLYLW\�RU�LQ�WXUELG�PHGLD��VHH��H�J��>��@��OHVV�SXOVHG�ODVHU�OLJKW�UHWXUQV�WR�WKH�FDPHUD�DQG�ZH
PXVW�LQFUHDVH�WKH�JDLQ��7KH�615�LV�WKHQ�IRXQG�WR�GHFUHDVH�E\�XS�WR�DQ�RUGHU�RI�PDJQLWXGH�IRU�RXU
FDPHUD� UHVXOWLQJ� LQ� SRRUHU� GLVWDQFH� DFFXUDF\�� 8VLQJ� ODUJHU� RSWLFV� RU� D� PRUH� SRZHUIXO� ODVHU
UHGXFHV�WKH�QHHG�IRU�JDLQ�

7KH�UHVXOWLQJ�GLVWDQFH�DFFXUDF\�LQ�HDFK�SL[HO�LV�VKRZQ�LQ�)LJ����DV�IXQFWLRQ�RI�WKH�GHOD\�VWHS�ûW�
%\� LOOXPLQDWLQJ� D�ZKLWH� ERDUG�ZH�PHDVXUH� WKH�GLVWDQFH� ]� WR� HDFK�SL[HO�� ,WV� DYHUDJH��]!� LV� WKH
VDPH�DQG�û]�LV�PHDVXUHG�DV�WKH�506�RI�WKH�GLVWDQFH�DYHUDJHG�RYHU�SL[HOV��¨] ¥��]�!��]!����7KH
PHDVXUHG� GLVWDQFH� DFFXUDF\� LV� ZHOO� GHVFULEHG� E\� WKH� VTXDUH� URRW� SUHGLFWLRQ� RI� (T�� ����� 7KH



PLQLPXP� YDOXH� RU�� HTXLYDOHQWO\�� WKH� KLJKHVW� GLVWDQFH� DFFXUDF\� LV�û]� a� ����PP� XQGHU� RSWLPDO
FRQGLWLRQV�DQG�PLQLPXP�VWHS�WLPH�ûW� ����SV��,QVHUWLQJ�WKLV�YDOXH�DQG�1� �����SV�LQ�(T������DOVR
JLYHV�û]�a�����PP��7KLV�KLJK�DFFXUDF\�WUDFHV�EDFN�WR�WKH�KLJK�VHQVLWLYH�0&3�GHWHFWRU��WKH�QDUURZ
SXOVHV�� IDVW�DQG� MLWWHU�IUHH�FDPHUD�DQG� WKH�VXPPDWLRQ�RI�PDQ\�SXOVHV� LQ�HDFK� IUDPH��$OVR�HDFK
IUDPH�,L�FRQWDLQV�D�ODUJH�QXPEHU�RI�ODVHU�SXOVHV��a�����GXH�WR�WKH�KLJK�ODVHU�35)�UHVXOWLQJ�LQ�D
ODUJH� 615��� 7KH� ODUJH� VXP� RI� SXOVHV� DOVR� PDNHV� HDFK� IUDPH� SUDFWLFDOO\� VSHFNOH� IUHH�� 7KLV
DFFXUDF\�LV�FRQVLGHUDEO\�EHWWHU�WKDQ�UHSRUWHG�LQ�SUHYLRXV�SXEOLFDWLRQV�>���@�DQG�LV�PDLQO\�GXH�WR�D
FDPHUD�XSJUDGH�ZKHUH�ûW�ZDV�UHGXFHG�E\�DQ�RUGHU�RI�PDJQLWXGH�WR����SV�

)LJ�� ���7KH� GLVWDQFH� DFFXUDF\�û]� YV�� GHOD\� VWHS� VL]H�ûW� IRU� D� JDWH� WLPH� WJDWH�  ����SV��'RWV� DUH
PHDVXUHG�YDOXHV�DQG�IXOO�FXUYH�LV�WKH�SUHGLFWLRQ�RI�(T������

7KH� DGYDQWDJH� RI� RXU� V\VWHP� LV� WKDW� WKH� WLPLQJ� DFFXUDF\� LQKHUHQW� LQ�1� LV� D� V\VWHP� SDUDPHWHU
GHSHQGLQJ�RQO\�RQ�WKH�ODVHU�SXOVH�ZLGWK�DQG�WKH�FDPHUD�JDWH�WLPH��,W�LV�WKHUHIRUH�LQGHSHQGHQW�RI
WKH�UDQJH,�WR�ILUVW�DSSUR[LPDWLRQ��DQG�GRHV�QRW�JHW�ZRUVH�DW�ORQJ�UDQJHV�DV�GR��H�J���WULDQJXODWLRQ
PHWKRGV��7KH�615�GRHV�JHQHUDOO\�GHFUHDVH�ZLWK�LQFUHDVLQJ�UDQJH�IRU�RXU�V\VWHP�EHFDXVH�ZH�KDYH
WR�LQFUHDVH�WKH�FDPHUD�JDLQ��:H�FDQ�SDUWO\�FRPSHQVDWH�E\�XVLQJ�ODUJHU�RSWLFV��VPDOOHU�ILHOG�RI�
YLHZ��RU�GHFUHDVLQJ� WKH� ILHOG�RI� LOOXPLQDWLRQ��7KHUHIRUH�� WKH� V\VWHP�DFFXUDF\�û]� UHPDLQV� VPDOO
HYHQ� DW� ORQJHU� GLVWDQFHV�� 7KH� UHDO� OLPLWDWLRQV� WR� RXU� WHFKQLTXH� DUH� IRXQG� WR� EH� WXUEXOHQFH�
YLEUDWLRQV� RI� WKH� WHOHVFRSH�� GULIW� LQ� ODVHU�WR�FDPHUD� WULJJHULQJ�� HWF�� 7KH� UHVXOWLQJ� WRWDO� GLVWDQFH
DFFXUDF\�IRU�RXU�V\VWHP�WKHUHIRUH�LQFUHDVHV�JUDGXDOO\�WR�û]�a���PP�DW�D�UDQJH�RI�����P�

������������������������������������������������
,�%\�³UDQJH´��ZH�PHDQ�WKH�DYHUDJH�GLVWDQFH�]�RYHU�WKH�WDUJHW�SL[HO¶V�LQ�WKH�LPDJH�VHTXHQFH�



���6SDFH�6KXWWOH�LQVSHFWLRQ�LQ���'

7R� GHPRQVWUDWH� WKH� FDSDELOLWLHV� DQG� DFFXUDF\� RI� RXU� V\VWHP�ZH� KDYH� UHFRUGHG� ��'� LPDJHV� RI
VWDQGDUG�/HJR�EORFNV�DQG�D�/HJR�PRGHO�RI�WKH�'LVFRYHU\�6SDFH�6KXWWOH��7KH�VL]HV�DQG�VWDQGDUGV
RI�/HJR�EORFNV�DUH�ZHOO�NQRZQ�DQG�KDYH�WKH�ULJKW�VL]H�WR�LOOXVWUDWH�WKH�KLJK�DFFXUDF\�RI�RXU���'
ODVHU�UDGDU�V\VWHP�
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DQG� OLPLWHG� SRZHU�� $W� VKRUW� GLVWDQFHV� WKH� EHDP� LV� VSUHDG� RXW� WR� FRYHU� D� ODUJHU� ILHOG�RI�
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