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35()$&(

7KLV� GRFXPHQW� FRQWDLQV� D� GHVFULSWLRQ� RI� WKH� PDLQWHQDQFH� IXQFWLRQ� §0RQLWRU� VWDWRU� ZLQGLQJ
FRQGLWLRQ¨��6����,�RUGHU�WR�RSWLPLVH�WKH�SUHVHQWDWLRQ�D�SLORW�LQVWDOODWLRQ�ZLOO�EH�GHYHORSHG�RQ�D�3&
SODWIRUP��007�0DLQWHQDQFH�0RQLWRULQJ�7RRO��

7KH� SUHSDUDWLRQ� RI� WKLV� VSHFLILFDWLRQ� SUHVXPHV� WKDW� DQDORJXH� VLJQDOV� RI� SDUWLDO� GLVFKDUJHV� DUH
DYDLODEOH�IURP�PHDVXULQJ�YDOXH�FRQYHUWHUV�

�� 2%-(&7,9(�2)�)81&7,21

7KH� IXQFWLRQ� UHYHDOV� QHHG� IRU� PDLQWHQDQFH� RQ� VWDWRU� ZLQGLQJ� LQVXODWLRQ� E\� UHFRUGLQJ� SKDVH
UHVROYHG�GLVFKDUJH�SDWWHUQV��7KH�LQIRUPDWLRQ�FDQ�EH�XVHG�WR�UHFRJQLVH�GLIIHUHQW�GHIHFW�W\SHV��L�H�
HQG�ZLQGLQJ� GLVFKDUJH�� ORRVH� EDUV� HWF�� LQ� VWDWRU�ZLQGLQJV� RI� K\GUR� JHQHUDWRUV� DQG� WUHQG� WKHLU
GHYHORSPHQWV�

(DUO\� GHWHFWLRQ� RI� IDLOXUH� DQG� DJHLQJ� LQ� WKH� VWDWRU� ZLQGLQJ� LQVXODWLRQ� V\VWHP� ZLOO� DOORZ� IRU
RSWLPLVDWLRQ�RI�UHSDLU��,W�PD\�DYRLG�IDLOXUHV�WKDW�FDQ�FRQVWLWXWH�D�KD]DUG�WR�RSHUDWLRQ�RI�D�SRZHU
SODQW�DQG�WR�KXPDQ�OLIH�

7KH�UHFRUGLQJ�V\VWHP�DQG�VRIWZDUH�WRROV��007��VKDOO�DFTXLUH�DQG�SUHVHQW�SDUWLDO�GLVFKDUJH��3'�
VLJQDWXUHV�IURP�WKH�VWDWRU�ZLQGLQJV�

�� )81&7,21�(19,5210(17

7KLV� IXQFWLRQ� LV� D� SDUW� RI� WKH� FRQGLWLRQ�PRQLWRULQJ� V\VWHP�� 7KH� SXUSRVH� RI� WKH� IXQFWLRQ� LV� WR
GHWHFW�DQG�ORFDOLVH�GHIHFWV�LQ�WKH�VWDWRU�ZLQGLQJ�

*HQHUDOO\� WKH� IXQFWLRQ�ZLOO� EH� DFWLYDWHG� RQ� UHTXHVW�� 7KH� IXQFWLRQ� FDQ� EH� DGGUHVVHG� E\� RWKHU
IXQFWLRQV�ZLWKLQ� WKH�PRQLWRULQJ� V\VWHP�� H�J�� §7UHQG�$QDO\VHV� RQ� ,QVXODWLRQ� 6\VWHPV¨� �IXQFWLRQ
6����7KH�IXQFWLRQ�FDQ�RQO\�EH�LQLWLDWHG�DQG�RSHUDWHG�DIWHU�D�JHQHUDWRU�VKXWGRZQ��7KHUH�LV�QR�GDWD
H[FKDQJH�EHWZHHQ�6��DQG�6��

7KH�ORFDO�RU�UHPRWH�PDLQWHQDQFH�RSHUDWRU�VKDOO�UHTXHVW�WKH�6��IXQFWLRQ��$�VSHFLDOLVW�PXVW�KDQGOH
WKH�007�HTXLSPHQW��1RUPDOO\��WKH�RSHUDWRU�ZLOO�EH�D�VSHFLDOLVW�RQ�JHQHUDWRU�GLVFKDUJH�SDWWHUQV
DQG�KH�KDV�WR�DQDO\VH�WKH�GDWD�

+LJK� IUHTXHQF\� YROWDJH�DQG�FXUUHQW� VLJQDOV� IURP�SDUWLDO� GLVFKDUJHV�ZLWKLQ� WKH� JHQHUDWRU� VWDWRU
ZLQGLQJ� LQVXODWLRQ� DUH� WKH� VLJQDO� VRXUFHV� IRU� WKH� IXQFWLRQ�� 6LJQDO� FRXSOHUV� ILWWHG� WR� WKH� KLJK
YROWDJH�V\VWHP�RI�HDFK�SKDVH�ZLOO�GHWHFW�WKH�KLJK�IUHTXHQF\�VLJQDOV�

7KH� GDWD� FROOHFWHG� DUH� DQDORJXH� VLJQDOV�� ,� RUGHU� WR� GHWHFW� WKH� SKDVH� SRVLWLRQ� D� SKDVH
V\QFKURQRXV�YROWDJH�LV�QHHGHG��7KH�VWRUHG�GDWD�DUH�VWDWLVWLFDO�YDOXHV�REWDLQHG�IURP�VDPSOLQJ�DQG
FDOFXODWLRQ�SHUIRUPHG�RQ�WKH�DQDORJXH�VLJQDOV�

7KH�GDWD�DFTXLUHG�ZLOO�EH�VWRUHG�DV�ELWPDSV�DQG� LQ�PDWUL[HV��7KHUH� LV�QHHG� IRU�DQ�RSHUDWRU� WR
SHUIRUP�D�KLVWRULFDO�FRPSDULVRQ�EHWZHHQ�QHZ�DQG�SUHYLRXVO\�PDGH�PHDVXUHPHQWV�
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7DEOH��� 6HTXHQFH�RI�UHTXHVW�DQG�UHVSRQVHV�QHFHVVDU\�WR�XWLOLVH�WKH�IXQFWLRQ�

(YHQW 5HTXHVW�5HVSRQVH
�54�56�

)URP 7R

3HUIRUP�UHJLVWUDWLRQ 54 0DLQWHQDQFH
RSHUDWRU��02�

6SHFLDOLVW
RSHUDWRU��62�

007
007

'DWD�%DVH��'%�

&ROOHFW�GDWD
� 6SHFLI\�VDPSOH�UDWH��LQSXW�GDWD�OHYHOV�RI�3'�
WKUHVKROG

� 4XDOLI\�GDWD
� 6WRUH�GDWD

54
54
56

62
62
007

3HUIRUPLQJ�PRQLWRULQJ 54 62 'DWD�$FTXLVLWLRQ
6\VWHP��'$6�

3UHVHQW�UHVXOWV 54 62 '%

3UHVHQW�FXUYHV��GLDJUDPV��SDWWHUQV 56 '% 62

�� ,1387�'$7$�'(),1,7,21

���� 352&(66�'$7$

$�GDWD�ILOH�LQFOXGLQJ�D�Q[P�PDWUL[�ZLWK�UHVXOWV�IURP�D�PHDVXULQJ�SHULRG�VSHFLILHG�E\�WKH�RSHUDWRU�

7KH�GLVFKDUJH�OHYHO�DQG�WKH�SKDVH�LQWHUYDO� �L�H�� WLPH� LQWHUYDO� IRU� WKH�PHDVXUHPHQWV��DUH�GLYLGHG
LQWR� Q�P� LQWHUYDOV� UHVSHFWLYHO\�� )RU� HDFK� LQWHUVHFWLRQ�RI� URZ� DQG� FROXPQ�� L�H�� SDUWLDO� GLVFKDUJH
OHYHO�DQG�SKDVH�SRVLWLRQ��WKH�PDWUL[�YDOXHV�JLYHV�WKH�QXPEHU�RI�GLVFKDUJHV�ZLWKLQ�WKH�PHDVXULQJ
SHULRG�IRU�WKDW�SDUWLFXODU�GLVFKDUJH�OHYHO�DQG�SKDVH�SRVLWLRQ�

7KH� SURFHVV� GDWD� FRQVLVW� RI� UDZ� GDWD� LQ� ILOHV� ����[���� SHU� WLPH� XQLW��� 7KH� 007� HTXLSPHQW
DFTXLUHV�WKHVH�YDOXHV��7KH�007�HTXLSPHQW�FDQ�GLVSOD\�WKH�GLVFKDUJH�SDWWHUQV�

3'0$; �UHDO�PDWUL[�

��52:Q� 1XPEHU�RI�GLVFKDUJHV�DW�SKDVH�SRVLWLRQ�Q��>�����Q�����@ �UHDO�VFDODU�
��&2/P� 1XPEHU�RI�GLVFKDUJHV�DW�GLVFKDUJH�OHYHO�P��>�����P�����@ �UHDO�VFDODU�

%03'0$ %LWPDS�RI�3'0$;
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���� 3$5$0(7(56

1R�SDUDPHWHUV�KDYH�WR�EH�VSHFLILHG�IRU�WKLV�IXQFWLRQ�

�� 287387�'$7$�'(),1,7,21

,Q�WKLV�ILUVW�YHUVLRQ�RI�WKH�6��IXQFWLRQ�WKH�RXWSXW�LV�HTXDO�WR�WKH�LQSXW�YDOXHV�

3'0$; �UHDO�PDWUL[�

��52:Q� 1XPEHU�RI�GLVFKDUJHV�DW�SKDVH�SRVLWLRQ�Q��>�����Q�����@ �UHDO�VFDODU�
��&2/P� 1XPEHU�RI�GLVFKDUJHV�DW�GLVFKDUJH�OHYHO�P��>�����P�����@ �UHDO�VFDODU�

%03'0$; %LWPDS�RI�3'0$;

�� '<1$0,&�%(+$9,285

7KH�6��IXQFWLRQ�KDV�WR�EH�DFWLYDWHG�ZKHQ�DQ�DODUP�KDV�EHHQ�UDLVHG�RQ�WKUHVKROG�RYHUVWHSSLQJ�RU
GLVFKDUJH�JUDGLHQW�UDLVHG�DERYH�WKH�SUH�VHW�YDOXH��$�FRPSOHWH�VKXWGRZQ�RI�WKH�JHQHUDWRU�KDV�WR
EH�SHUIRUPHG�

�� '$7$�352&(66,1*��$/*25,7+06�

7KH�DOJRULWKPV�DUH�VLPSOH�URXWLQHV�WR�VWRUH�ELWPDSV�DQG�PDWUL[HV�LQ�GDWD�ILOHV�

�� ,17(5)$&(6

���� 23(5$725�,17(5)$&(

7KH�PDLQWHQDQFH�RU�FRQWURO�RSHUDWRU�VKDOO�EH�DEOH� WR�PRQLWRU� WKH�GDWD� ILOHV�VWRULQJ�WKH
3'0$;�PDWUL[�DQG�WKH�ELWPDS�

���� 6<67(0�,17(5)$&(

7KH�007� HTXLSPHQW� �353'$�� FRQVLVW� RI� WKH� GDWD� DFTXLVLWLRQ� XQLWV�� VLJQDO� SURFHVVLQJ
XQLW� DQG� D� ORFDO� 3&�� 7KH� 007� LV� D� 3&� RSHUDWHG� 1,0�EDVHG� PXOWLFKDQQHO� DQDO\VHU� IRU
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DFTXLVLWLRQ� RI� 3'�VLJQDWXUHV�� 7KH� LQVWUXPHQW� FDQ� EH� XVHG�ZLWK� GLIIHUHQW� W\SHV� RI� VHQVRUV�� 7KH
LQVWUXPHQW� IDFLOLWDWHV� QRLVH� JDWLQJ�� ,W� LV� D� SURWRW\SH� LQVWUXPHQW� RULJLQDOO\� GHYHORSHG� E\� $%%
%DGHQ��DQG�IXUWKHU�GHYHORSHG�E\�(),��7KH�LQVWUXPHQW�SURGXFHV�GDWD�ILOHV�WKDW�FDQ�EH�DQDO\VHG�E\
D�VRIWZDUH�SDFNDJH�GHYHORSHG�E\�(),�

7KH� GDWD� IURP� WKH� 007� ZLOO� QRW� JR� GLUHFWO\� WR� WKH� &,8� XQLW� EXW� WR� WKH� (WKHUQHW�7&3,3
FRPPXQLFDWLRQ� VWULQJ� LQ� WKH� ORFDO� GDWD� DFTXLVLWLRQ� DSSOLFDWLRQ�� 7KH� VRIWZDUH� QHFHVVDU\� IRU
WUDQVIHUULQJ�GDWD�IURP�WKH�3&�WR�(WKHUQHW�7&3,3�ZLOO�EH�D�SDUW�RI�WKH�007�

�� (5525�0$1$*(0(17

,I� WKHUH� LV�QR�RXWSXW� IURP� WKH�007� WKH� VSHFLDOLVW�RSHUDWRU�KDV� WR� LPSURYH� WKH� WHVW� VHW�XS��+H
PXVW�EH�DEOH�WR�PDQDJH�WKH�DGMXVWPHQWV�RI�WKH�007�DQG�WR�EH�IDPLOLDU�ZLWK�WKH�VRIWZDUH�WKDW
WUDQVIHU�GDWD�IURP�WKH�3&�WR�WKH�(WKHUQHW�7&3,3�

�� &21675$,176

,Q�RUGHU�WR�DFTXLUH�SURSHU�GLVFKDUJH�GDWD�WKH�3'�VHQVRUV�KDYH�WR�EH�LQVWDOOHG�RQ�WKH�JHQHUDWRU
EXVEDUV� DQG� SURSHUO\� FRQQHFWHG� WR� WKH�007�� 7KH� VRIWZDUH� UHTXLUHG� IRU� GDWD� WUDQVIHU� WR� WKH
(WKHUQHW�7&3,3�PXVW�ZRUN�SURSHUO\�

��� +$5':$5(�$1'�62)7:$5(�5(48,5(0(176

+DUGZDUH�FRQVWUDLQWV�
,Q� RUGHU� WR� GHWHFW� SDUWLDO� GLVFKDUJHV� LW� LV� QHFHVVDU\� WR� LQVWDOO� +9� FRXSOHUV� OLNH�PRXOGHG
FHUDPLF� FDSDFLWRUV�� PLFD� FDSDFLWRUV� HWF�� RQ� WKH� JHQHUDWRU� EXVEDUV� WR� OLPLW� WKH� SRZHU
IUHTXHQF\�YROWDJH�GHULYHG� IURP�D�FRXSOHU� WR�D�KDUPOHVV� OHYHO�� ,QFOXGHG� LQ� WKH� VHW�XS�DUH
SUHDPSOLILHUV�WKDW�FRYHU�WKH�IUHTXHQF\�UDQJH�RI�H�J�������0+]��7KH�VLJQDO�HQHUJ\�RI�D�3'
SXOVH�IRXQG�LQ�WKLV�IUHTXHQF\�EDQG�LV�FRQYHUWHG�GRZQ�WR�WKH�DFTXLVLWLRQ�EDQGZLGWK�RI�WKH
V\VWHP��H�J�����N+]�����N+]��

6RIWZDUH�FRQVWUDLQWV�
,Q�RUGHU�WR�RSWLPLVH�WKH�GDWD�RXWSXW�IURP�WKH�007�XQLWV�D�SURJUDP�IRU� WUDQVIHUULQJ�GDWD
IURP�WKH�3&�WR�WKH�(WKHUQHW�7&3,3�KDV�WR�EH�SUHSDUHG��7KH�VRIWZDUH�LV�DQ�LQWHJUDO�SDUW�RI
WKH�007�

��� 7(67�3/$1

7KH�ILUVW�WHVW�VLWH�ZLOO�PRVW�SUREDEO\�EH�HTXLSSHG�ZLWK�LQVWUXPHQWDWLRQ�IURP�(),��7KHUH�KDYH�EHHQ
PDGH�D�ORW�RI�PHDVXUHPHQWV�DQG�HYDOXDWLRQV�RI�DFTXLUHG�GDWD�E\�VSHFLDOLVWV�IURP�(),�
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$11(;���)XQFWLRQV�LQSXW�GDWD

,WHP +\GURHOHFWULF�VHW

'RPDLQ 6XSHUYLVLRQ�0RQLWRULQJ

8VHU�1HHG 7R�UHTXHVW�LQVXODWLRQ�V\VWHP�FRQGLWLRQ�WUHQG

)XQFWLRQ 7UHQG�DQDO\VLV�RQ�LQVXODWLRQ�V\VWHPV

1R� 6\VWHP�
6XEV\VWHP

&RPSRQHQW�
6XEFRPS�

3DUDPHWHU 6WDWH 7\SH 8QLW�RI
PHDVXUH

5DQJH $ODUP
YDOXH

7ULS
YDOXH

5HPDUNV 'DWD�ODEHO

�� +\GURHO��VHW�
*HQHUDWRU

6WDWRU�
6WDWRU�ZLQGLQJ

'LVFKDUJH�OHYHO�
QXPEHU�RI�GLVFKDUJH�
SKDVH�LQIRUPDWLRQ

Matrix pC
 -
ms

[10, 106]
 -
[0,40]

_HS_GE_ST_SWI_#PDMAX

�� +\GURHO��VHW�
*HQHUDWRU

6WDWRU�
6WDWRU�ZLQGLQJ

6FRSH�GLVSOD\ Bitmaps _HS_GE_ST_SWI_#BMPDMAX
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