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7KH�0DJQHWLF�'HIHFWRVFRSH�6\VWHP�'()��&�,+��DOORZV�XVHUV�WR�SHUIRUP�D�IDVW��KLJK�UHVROXWLRQ�LQVSHFWLRQ�RI�
SHUPDQHQW� PDJQHW� DVVHPEOLHV�� 7KH� 0DJQHWLF� 'HIHFWRVFRSH� LV� HTXLSSHG� ZLWK� LQGXFWLYH� VHQVRUV� DQG�
PDJQHWLF�+DOO�VHQVRUV��$�V\VWHP�RI� LQGXFWLYH�VHQVRUV�IRU�HGG\�FXUUHQW�PHDVXUHPHQW�HIILFLHQWO\�GHWHFWV�WKH�
PHFKDQLFDO�FUDFNV�DQG�LQKRPRJHQHLW\�LQ�WKH�PDJQHWLF�PDWHULDOV�DQG�HYHQ�QRQ�PDJQHWL]HG�SDUWV��7KH���D[LV�
+DOO� SUREHV� DUH� XVHG� IRU� WKH� KLJK�VSDWLDO� PHDVXUHPHQW� RI� WKH�PDJQHWLF� IOX[� GHQVLW\� DQG�PDJQHWLF� ILHOG�
SRODULW\�RI�SHUPDQHQW�PDJQHWV���7KH�FRPELQDWLRQ�RI�LQGXFWLYH�DQG�+DOO�VHQVRUV�LV�HPEHGGHG�LQ�D�VRIWZDUH�
FRQWUROOHG� OLQHDU� PRYLQJ� V\VWHP� DOORZLQJ� D� IDVW� LQVSHFWLRQ� RI� PDJQHWLF� DVVHPEOLHV� LQ� SURGXFWLRQ� OLQHV��
0DJQHW�DVVHPEOLHV�DUH�PDQXDOO\�LQVHUWHG�LQ�WKH�V\VWHP��ZKLFK�WKDQ�DXWRPDWLFDOO\�WUDQVSRUWV�WKH�SDUWV�RYHU�
WKH�VHQVRU�V\VWHP��7KH�WUDQVSRUW�PHFKDQLVP� LV�SQHXPDWLFDOO\�GULYHQ�DQG�IXOO\�FRPSXWHU�FRQWUROOHG��%DVHG�
RQ� WKH� LQVSHFWLRQ� UHVXOWV� DQG�XVHU�JLYHQ�SDUDPHWHUV� WROHUDQFHV�� WKH�'HIHFWRVFRSH�DXWRPDWLFDOO\� VRUWV�RXW�
EDG�SDUWV�DQG�PDUNV�WKH�JRRG�SDUWV�ZLWK�DQ�LQN�VWDPSLQJ�V\VWHP���
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���,QGXVWULDO�3&�
���6RIWZDUH�
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 �7KH�PHFKDQLFDO�V\VWHP�LV�DOXPLQXP�PDGH��DQRGL]HG�DQG�EODFN�G\HG�GHYLFH�ER[��7KH�VL]H�RI�WKH�
PHFKDQLFDO�PRGXOH�LV����PP�[����PP�[����PP��,W�LV�HTXLSSHG�ZLWK�WKH�SURWHFWLYH�FRYHU�WKDW�SUHYHQWV�
XVHUV�WKH�DFFHVV�WR�WKH�PRYLQJ�SDUWV�DQG�HOHFWULFDO�FRQWDFWV��7KH�HOHFWULFDO�FRQQHFWRU�SDQHO�LV�RQ�WKH�EDFN�
VLGH�RI�WKH�GHYLFH��2Q�WKH�ULJKW�VLGH�RI�WKH�ER[�WKHUH�LV�WKH�DLU�FRQQHFWLRQ�DQG�UHJXODWLRQ�V\VWHP�WKDW�LV�
UHTXLUHG�IRU�WKH�SQHXPDWLF�GULYH�V\VWHP��

�
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)LJ�����0DLQ�VHQVRUV�DQG�GHWHFWRUV�ZLWK�RSWLFDO�VHQVRUV�6���6��DQG�6��IRU�VHQVLQJ�WKH�PDJQHW�SRVLWLRQ�
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� �7KH�HOHFWURQLF�ER[�LV�KRXVLQJ�IRU�VHYHUDO�HOHFWURQLF�PRGXOHV��7KH�VL]H�RI�WKH�ER[�LV��:LGWK�[�'HSWK�[�
+HLJKW�����PP�[����PP�[����PP���

���� �
)LJ�����(OHFWURQLF�%R[�

7KH�(OHFWURQLF�%R[�FRQWDLQV��
�� 7ZR�VLQJOH�D[LV�0DJQHWLF�)LHOG�7UDQVGXFHUV�W\SH�)�$��=.��'�6��7�.��ZLWK�D[LDO�+DOO�3UREHV�DQG�

WKH�PHDVXUHPHQW�DFFXUDF\�RI��������7KLV�LV�D�KLJK�DFFXUDF\�PDJQHWLF�IOX[�GHQVLW\�WR�DQDORJXH�
YROWDJH�WUDQVGXFHU�ZLWK�D�KLJK�OHYHO�DQG�WHPSHUDWXUH�FRPSHQVDWHG�RXWSXW�VLJQDO�RI�D[LDO��%]��
FRPSRQHQW�RI�WKH�PHDVXUHG�PDJQHWLF�ILHOG���

������������������� ��
)LJ�����0DJQHWLF�WUDQVGXFHU�DQG�+DOO�SUREHV�PRXQWHG�LQ�D�SUREH�KROGHU�
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�� 'HIHFWRVFRSH�HOHFWURQLF�PRGXOH�ZLWK�LQGXFWLYH�VHQVRUV��7KH�WZR�LQGXFWLYH�VHQVRU�FRQVLVWV�RI�WKH�
SULPDU\�FRLO�ZLWK�$&�FXUUHQW�WKDW�JHQHUDWHV�$&�PDJQHWLF�ILHOG��7KLV�$&�PDJQHWLF�ILHOG�JHQHUDWHV�
HGG\�FXUUHQWV�LQ�WKH�PDWHULDO�RI�WKH�REMHFWV�XQGHU�WHVW��ZKLFK�DUH�GHWHFWHG�E\�WKH�VHFRQGDU\��SLFN�
XS�FRLOV��$�FUDFN�RU�LQKRPRJHQHLW\�LQ�WKH�PDWHULDO�UHGXFHV�WKH�VLJQDO�DPSOLWXGH�LQ�WKH�VHFRQGDU\�
FRLO��7KH�FRLO�W\SH��VL]H�DQG�WKH�FXUUHQW�IUHTXHQF\�DUH�VHOHFWHG�DFFRUGLQJ�WR�WKH�PDWHULDO�DQG�WKH�
VL]H�RI�FUDFNV�DQG�LQKRPRJHQHLW\�WKDW�QHHG�WR�EH�GHWHFWHG��

                                        �
)LJ�����'HIHFWRVFRSH�HOHFWURQLF�PRGXOH�DQG�LQGXFWLYH�SUREHV�PRXQWHG�LQ�WKH�SUREH�KROGHU�

�� &RQQHFWLRQ�WR�WKH�0RWLRQ�&RQWURO�&DUG�1,�3&,������LV�WKH���D[LV�LQGLYLGXDOO\�SURJUDPPDEOH�
FRQWUROOHU�WKDW�LV�XVHG�IRU�D�ZLGH�YDULHW\�RI�ERWK�VLPSOH�DQG�FRPSOH[�PRWLRQ�DSSOLFDWLRQV��,W�
LQFOXGHV�HLJKW����ELW�DQDORJ�WR�GLJLWDO�FRQYHUWHUV�IRU�RQERDUG�GDWD�DFTXLVLWLRQ��DV�ZHOO�DV�D�KRVW�RI�
DGYDQFHG�PRWLRQ�WUDMHFWRU\�DQG�WULJJHULQJ�IHDWXUHV��,W�LV�HTXLSSHG�ZLWK�WKH����GLJLWDO�,�2�OLQHV�DQG�
WKH�KLJK�VSHHG���0+]�SRVLWLRQ�WULJJHUV��

 
)LJ�����0RWLRQ�&RQWURO�8QLW�

�� &RQQHFWLRQ�WR�WKH�'DWD�$FTXLVLWLRQ�&DUG��'$4��1,�3&OH�������7KH�1,�PXOWLIXQFWLRQ�GDWD�DFTXLVLWLRQ�
�'$4��GHYLFHV�SURYLGH�D�QHZ�OHYHO�RI�SHUIRUPDQFH�ZLWK�WKH�KLJK�WKURXJKSXW�3&,�([SUHVV�EXV��1,�
67&��WLPLQJ�DQG�V\QFKURQL]DWLRQ�WHFKQRORJ\��DQG�PXOWLFRUH�RSWLPL]HG�GULYHU�DQG�DSSOLFDWLRQ�
VRIWZDUH��,W�SURYLGHV����DQDORJ�LQSXWV�����N6�V���WZR�DQDORJ�RXWSXWV�����GLJLWDO�,�2�OLQHV�DQG�IRXU�
���ELW�FRXQWHU�WLPHUV�IRU�3:0��HQFRGHU��IUHTXHQF\��HYHQW�FRXQWLQJ��HWF��

 
)LJ�����'DWD�$FTXLVLWLRQ�&DUG�

�� 6WHSSHU�PRWRU�GULYHUV�673�'59������FRQWUROV�WKH�PRYHPHQWV�RI�WKH�OLQHDU�PRGXOH��,W�LV�D��$�����
��9'&���SKDVH�PLFUR�VWHSSLQJ�PRWRU�GULYH��

�
)LJ�����6WHSSHU�PRWRU�GULYHU�
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�� 6HQVRU�&RQWURO�8QLW�SURFHVVHV�WKH�VLJQDOV�IURP�RSWLFDO�SRVLWLRQLQJ�VHQVRUV�XVHG�IRU�PDJQHW�
WUDQVSRUWDWLRQ�DQG�LQN�PDUNLQJ�V\VWHP��

 
)LJ������&RPSXWHU�FRQWUROOHG�LQN�PDUNLQJ�V\VWHP�

�� /LQHDU�HQFRGHU�FRQWURO��7KH�UHVROXWLRQ�RI�WKH�OLQHDU�HQFRGHUV�LV����P��

�
)LJ������2SWLFDO�OLQHDU�HQFRGHU�

�� 6LQJOH�RXWSXW�6ZLWFKLQJ�3RZHU�6XSSO\���:�56����ZLWK�WKH�XQLYHUVDO�$&�LQSXW�DQG�VKRUW�FLUFXLW��
RYHUORDG�DQG�RYHU�YROWDJH�SURWHFWLRQ� 

 
)LJ������56����6ZLWFKLQJ�3RZHU�6XSSO\�

�
�� &21752/�3$1(/�
�
� �7KH�FRQWURO�SDQHO�VHUYHV�DV�'HIHFWRVFRSH�XVHU�LQWHUIDFH��,W�KRXVHV�WKH�(PHUJHQF\�6WRS�VZLWFK�WKDW�
FDQ�SUHYHQW�WKH�PHFKDQLFDO�GDPDJH�DQG�HQKDQFH�WKH�XVHU·V�VDIHW\��,Q�DGGLWLRQ�WKHUH�DUH�WKUHH�EXWWRQV�DQG�
WKUHH�LQGLFDWRU�ODPSV���

x 0HDVXUHPHQW�VWDUW�EXWWRQ��JUHHQ��
x 0HDVXUHPHQW�FRQWLQXDWLRQ�EXWWRQ��\HOORZ��
x 0HDVXUHPHQW�VWRS�EXWWRQ��UHG��
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�

7KH�'60�,QILQLW\��,��,QGXVWULDO�3&�V\VWHP�LV�XVHG�WR�FRQWURO�WKH�'HIHFWRVFRSH�PHFKDQLF��PRWRUV��HQFRGHUV��
VHQVRUV�DQG�VZLWFKHV��WKURXJK�WKH�LQVWDOOHG�PRWLRQ�FRQWURO�FDUG�1,�3&,����;�DQG�WR�DFTXLUH�WKH�LQGXFWLYH�
DQG�+DOO�VHQVRU�VLJQDOV�WURXJK�WKH�LQVWDOOHG��'$4�1,�3&,�������
�'LPHQVLRQV�:�'�+������[�����[�����PP�������:DWW�3RZHU�6XSSO\��$7;�
���8��6ORW�&38�����VORWV����[�86%�������[�RQ�WKH�IURQW�VLGH��
�'60�6ORW���&38�,QWHO��&RUH�,�����0�����*+]���40���&KLSVHW���2(0�06�:LQGRZV���3URI�����ELW��(QJOLVK�
�(TXLSSHG�ZLWK��*%�''5��6'5$0�3&������PD[����*%����6$7$�&RQWUROOHU�IRU���6$7$�,,�GHYLFHV��5DLG����������
�2QERDUG�'XDO�/$1������������%DVH�7����9*$����$XGLR�&RQWUROOHU��
�����*%�TXDOLW\�KDUG�GLVF����´�����USP�6$7$�����[�����[�3&,H�[����[�3&,H�[�����[�3&,�

�
)LJ������)URQW��DQG�EDFN�SDQHO�RI�WKH�'60�,QGXVWULDO�3&�

 
)LJ������&RQQHFWLRQ�GLDJUDP��(OHFWURQLF�ER[�WR�3&�
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��� 7KH�'HIHFWRVFRSH�VRIWZDUH�LV�GHYHORSHG�LQ�/DE9LHZ�DQG�UXQV�RQ�06�:LQGRZV���LQVWDOOHG��,W�FRQWUROV�
WKH�PHDVXUHPHQW�DOJRULWKPV��DFTXLUHV��DQDO\VHV�DQG�YLVXDOL]HV�WKH�PHDVXUHG�GDWD��
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23(5$7,21�,16758&7,21�
�� 7KH�RSHUDWRU�SUHVVHV�WKH�´67$57µ�EXWWRQ�IRU�WKH�PHDVXUHPHQW�ORW�VWDUW��
�� 7KH�´67$57µ�PHVVDJH�DSSHDUV�RQ�WKH�VFUHHQ�IRU���VHFRQGV�DQG�WKH�25$1*(�ODPS�EOLQNV���
�� 7KH�RSHUDWRU�WDNHV�WKH�PDJQHW�IURP�WKH�LQSXW�FRQWDLQHU�DQG�SXWV�LW�LQ�WKH�QRWFK�RQ�WKH�'HIHFWRVFRSH��
�� 7KH�PDJQHW�SDUW�LV�LGHQWLILHG��RSWLFDO�VHQVRU��DQG�WKH�DLU�MHW�SXVKHV�IRUZDUG�WKH�PDJQHW���
�� 0DJQHW�VWRSV�LQ�WKH�SRVLWLRQ��ZKLFK�LV�LGHQWLILHG�E\�WKH�RSWLFDO�VHQVRU��
�� 7KH�URWDU\�DFWXDWRU�ORZHUV�GRZQ�WKH�PHFKDQLF�DUP��
�� $Q�RSWLFDO�VHQVRU�LGHQWLILHV�WKH�HQG�SRVLWLRQ�RI�WKH�PHFKDQLF�DUP��
�� 7KH�OLQHDU�PRGXOH�PRYHV�WKH�PDJQHW�SDUW�WRZDUGV�WKH�'HIHFWRVFRSH�VHQVRUV��
�� 7KH�WZR�+DOO�VHQVRUV�DQG�WKHQ�WKH�WZR�LQGXFWLYH�VHQVRUV�FKHFN�WKH�PDJQHWLF�ILHOG�VWUHQJWK�DQG�WKH�SRODULW\��DV�

ZHOO�DV�WKH�SUHVHQFH�RI�FUDFNV�LQ�WKH�PDJQHW�SDUW��
��� 7KH�PDJQHW�SDUW�VWRSV�DW�LV�YDOLGDWLRQ�SRVLWLRQ��ZKLFK�LV�GHILQHG�E\�WKH�OLQHDU�HQFRGHU��
��� ,I�PDJQHW�RN��WKH�SDUW�LV�VWDPSHG�PDUNHG�E\�DQ�´zµ�FKDUDFWHU��WKH�VWDPSHU�KDV�WKH�RSWLFDO�VHQVRU�WR�FRQILUP�

WKH�FRPSOHWHG�VWDPSLQJ���7KH�PDJQHW�LV�PRYHG�IXUWKHU�WR�WKH�´2.�FRQWDLQHUµ��7KH�*5((1�ODPS�LV�RQ��:KLOH�
PRYLQJ�WRZDUGV�WKH�UDPS��DQ�RSWLFDO�VHQVRU�FKHFNV�WKH�YLVLELOLW\�RI�WKH�VWDPSHG�FKDUDFWHU��

��� ,I�WKH�VWDPSHG�FKDUDFWHU��PDUN��LV�QRW�YLVLEOH��WKH�25$1*(�ODPS�LV�RQ�DQG�WKH�ZDUQLQJ�PHVVDJH�´5(3/$&(�
7+(�,1.µ�DSSHDUV�RQ�WKH�VFUHHQ��7KH�'HIHFWRVFRSH�SURWHFWLYH�FRYHU�ORFN�LV�DXWRPDWLFDOO\�XQORFNHG��7KH�
RSHUDWRU�UHSODFHV�WKH�LQN��FORVHV�WKH�SURWHFWLRQ�FRYHU�DQG�SUHVVHV�WKH�EXWWRQ�´&217,18(µ��7KH�25$1*(�
ODPS�DQG�WKH�ZDUQLQJ�PHVVDJH�GLVDSSHDU�DQG�WKH�SURFHVV�LV�UHDG\�IRU�IXUWKHU�PHDVXUHPHQWV��

��� ,I�PDJQHW�LV�QRW�RN��D�FRQWDLQHU�OLG�LV�RSHQHG�DQG�WKH�PDJQHW�SDUW�IDOOV�LQWR�WKH�´127�2.�FRQWDLQHUµ��ZKLFK�LV�
PRXQWHG�XQGHU�WKH�WDEOH�ZLWK�'HIHFWRVFRSH��7KH�5('�ODPS�LV�RQ��

��� 7KH�'HIHFWRVFRSH�FRXQWV�WKH�2.���127�2.�SDUWV���
��� ,I�WKH�QXPEHU�RI�2.�SDUWV�LV�KLJKHU�WKDQ�WKH�GHILQHG�DPRXQW��SURJUDP�SDUDPHWHU�LQ�WKH�FRQILJ�ILOH���WKH�

25$1*(�ODPS�LV�RQ��WKH�ZDUQLQJ�PHVVDJH�´2.�&RQWDLQHU�)8//µ�DSSHDUV�RQ�WKH�VFUHHQ�DQG�WKH�SURFHVV�LV�
VWRSSHG�XQWLO�FRQILUPHG�E\�RSHUDWRU�ZLWK�WKH�´&217,18(µ�EXWWRQ��7KH�25$1*(�ODPS�DQG�WKH�ZDUQLQJ�
PHVVDJH�GLVDSSHDU��

��� ,I�WKH�QXPEHU�RI�127�2.�SDUWV�LV�KLJKHU�WKDQ�WKH�GHILQHG�DPRXQW��SURJUDP�SDUDPHWHU�LQ�WKH�FRQILJ�ILOH���WKH�
25$1*(�ODPS�LV�RQ��WKH�ZDUQLQJ�PHVVDJH�´127�2.�&RQWDLQHU�)8//µ�DSSHDUV�RQ�WKH�VFUHHQ�DQG�WKH�SURFHVV�
VWRSV�XQWLO�FRQILUPHG�E\�RSHUDWRU�ZLWK�WKH�´&217,18(µ�EXWWRQ��7KH�25$1*(�ODPS�DQG�WKH�ZDUQLQJ�PHVVDJH�
GLVDSSHDU��

��� ,I�WKUHH�SDUWV�DUH�127�2.�WKUHH�WLPHV�LQ�WKH�UDZ��WKH�25$1*(�ODPS�LV�RQ�DQG�WKH�ZDUQLQJ�PHVVDJH�´7+5((�
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