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$EVWUDFW
7KLV�SDSHU�IRFXVHV�RQ�KRZ�WR�GHYHORS�DQ�HPEHGGHG�ZHE�VHUYHU�WKDW�FDQ�EH�UHFRQILJXUH

RU�XSGDWH�WKH�FRQWURO�VRIWZDUH�ZLWK�VFULSWLQJ�ODQJXDJH�WKURXJK�WKH�ZHE�QHWZRUN�WR�HDVLO\�PHHW
DQ\�FRQWURO�HQYLURQPHQW��7KLV�SDSHU�FRYHUV�WKH�GHVLJQ�DQG� LPSOHPHQWDWLRQ�RI�WKH�HPEHGGHG
ZHE�VHUYHU�ZLWK�D�VPDOO�PLFURFRQWUROOHU��WKH���ELW�0&6����ZLWK�'3������(WKHUQHW�1HWZRUN
,QWHUIDFH� &RQWUROOHU�� 7KH� VRIWZDUH� GHYHORSPHQWV� FRPSULVH� D� VXEVHW� RI� 7&3�,3� QHWZRUN
SURWRFRO��VPDOO�ZHE�VHUYHU��WKH�EDVLF�DXWKHQWLFDWLRQ�V\VWHP�DQG�WKH�H[WUD�RUGLQDU\�3+3�VW\OH
VFULSWLQJ�ODQJXDJH�LQWHUSUHWHU�IRU�LQTXLU\�DQG�FRQWURO�RI�WKH�V\VWHP�

,QWURGXFWLRQ
(PEHGGHG�:HE�6HUYHU�FDQ�KDUGO\�XSGDWH�RU� UHFRQILJXUH� WKH�VRIWZDUH� IXQFWLRQ�ZKLOH

LW¶V�UXQQLQJ�RQ�WKH�QHWZRUN��(DFK�GHYHORSHU�XVXDOO\�XVHV�KLV�SURSULHWDU\�PHWKRG�WR�XSGDWH�RU
UHFRQILJXUH�WKH�V\VWHP��0RVW�RI�WKLV�PHWKRG�FDQQRW�EH�GRQH�WKURXJK�WKH�QHWZRUN��$V�D�UHVXOW�
WKH�VDPH�HPEHGGHG�ZHE�VHUYHU�FDQQRW�EH�UHSURJUDPPHG�WR�PHHW�YDULRXV�VW\OHV�RI� IXQFWLRQV
ZKLOH� LW¶V� UXQQLQJ��0RUHRYHU��VLQFH� WKH�V\VWHP� LV�RSHQ� IRU�DQ\RQH� WR�YLHZ�DQG�PRQLWRU��WKH
V\VWHP�PXVW�EH�SURWHFWHG�ZLWK�VRPH�VHFXULW\�

7UDGLWLRQDOO\��HPEHGGHG�GHYLFHV�RU�DSSOLDQFHV�FRQQHFW�WR�D�FRPSXWHU�V\VWHP�WKURXJK
GHGLFDWHG�VHULDO�SRUW��$V�D�UHVXOW��WKH�PRUH�GHYLFHV�FRQQHFWHG��WKH�PRUH�VHULDO� ,�2� LQWHUIDFHV
UHTXLUHG��,Q�RUGHU�WR�VXSSRUW�D�JUDSKLFDO�XVHU�LQWHUIDFH��WKH�GHYHORSHUV�KDYH�WR�ZULWH�D�VSHFLILF
XVHU�LQWHUIDFH�SURJUDP��RWKHUZLVH�WKH�GDWD�ZRXOG�EH�GXPSHG�RXW�DV�D�VWUDLJKW�WH[W��%\�XVLQJ
WKH� HPEHGGHG�ZHE� VHUYHU�� WKH� JUDSKLFDO� XVHU� LQWHUIDFH� FDQ� EH� HDVLO\� LPSOHPHQWHG�� )XUWKHU
PRUH��D�ODUJH�QXPEHU�RI�GHYLFHV�FDQ�EH�XVHG�ZLWK�WKH�SRZHU�RI�ZHE�QHWZRUN�

7KLV�SDSHU�FKRRVHV�0&6�����WKH�SRSXODU�,QWHO���ELW�PLFURFRQWUROOHU��IRU�LPSOHPHQWLQJ
DQ� HPEHGGHG� GHYLFH� DV� WKLV� PLFURFRQWUROOHU� LV� ZLGHO\� XVH� LQ� WKH� FRQWURO� LQGXVWU\� DQG
DSSOLDQFHV��7KH�VORZ���ELW�PLFURFRQWUROOHU� LV�SRZHUIXO�HQRXJK�WR� FRQWURO� D� VPDOO� DSSOLDQFH�
%XW� WKH� FRUH� DUFKLWHFWXUH� LV� QRW� SRZHUIXO� HQRXJK� IRU� SHUIRUP� &60$�&'� HQFRGLQJ� DQG
GHFRGLQJ� DW� ��� 0ESV�� $� QHWZRUN� LQWHUIDFH� FRQWUROOHU� LV� UHTXLUHG�� 7KH� V\VWHPV� QHHGV� D
GHGLFDWH�1,&�DGDSWHU�IRU�FRQQHFWLQJ�WR�WKH�QHWZRUN

:KLOH�HDFK�YHQGRU�WULHV�WR�GHYHORS�KLV�ZHE�VHUYHU�IRU�HPEHGGHG�LQWR�KLV�RZQ�GHYLFH�
>�@�KDV�SUHVHQWHG�WKH�LGHD�RI�DQ�2SHQ�6RXUFH�HPEHGGHG�ZHE�VHUYHUV�WR�EH�XVHG�DV�D�VWDQGDUG�
2QFH� WKH� 2SHQ� 6RXUFH� HPEHGGHG� ZHE� VHUYHU� LV� XVHG�� WKH� GHYHORSHUV� FDQ� PRGLI\� DQG
UHFRPSLOH�WKH�VRXUFH�FRGH�WR�PDNH�LW�IXQFWLRQLQJ�ZLWK�WKH�SUHIHUUHG�KDUGZDUH��7KLV�LV�D�VWURQJ
GULYH�IRU�FUHDWLQJ�D�UHFRQILJXUDEOH�HPEHGGHG�ZHE�VHUYHU�WKDW�IXQFWLRQV�DV�D�FRPSRQHQW��(DFK
GHYHORSHU�WKDW�ZDQW�WR�FRQQHFW�KLV�GHYLFH�WR�WKH�ZHE��MXVW�XVHV�WKLV�HPEHGGHG�ZHE�VHUYHU�DV�D
SOXJ�LQ�PRGXOH�DQG�ZULWH�D�VHUYHU�VLGH�VFULSW�IRU�HDFK�IXQFWLRQ�



7R� JDLQ� DQ� DELOLW\� RI� UHFRQILJXUH� WKH� IXQFWLRQ� LQ� DQ\� HQYLURQPHQW�� WKH� VFULSWLQJ
ODQJXDJH� LV� LQYROYHG�� 6FULSWLQJ� ODQJXDJHV� KDYH� SURYHQ� SDUWLFXODUO\� DGHSW� DW� LQWHJUDWLQJ
DSSOLFDWLRQV��ZKHUH�QHZ�IXQFWLRQDOLW\�LV�OD\HUHG�RQ�WRS�RI�H[LVWLQJ�FRPSRQHQWV�DQG�UHVRXUFHV
UDWKHU� WKDQ� EXLOW� IURP� VFUDWFK� >�@�� ,I� D� VLPSOH� HPEHGGHG� ZHE� VHUYHU� LV� EXLOW�� LW� FDQ� EH
FRQILJXUHG�WR�ZRUN�ZLWK�DQ\�GHYLFH�WKDW�FRQQHFWHG�WKURXJK�DQ�,�2�SRUW�RI�WKH�PLFURFRQWUROOHU�
%HFDXVH� UHVRXUFHV� ZHUH� PDGH� DYDLODEOH� WR� WKH� ZRUOG�� D� VHFXULW\� V\VWHP� ZDV� QHHGHG�� $
VHFXULW\�DXWKHQWLFDWLRQ�PXVW� LPSOHPHQWHG��$�YHU\�VLPSOH�EXW�SRZHUIXO�PHWKRG� LV� WR�XVH�WKH
SDVVZRUG�DV�DQ�DXWKHQWLFDWLRQ�

7KLV�SDSHU�FRQVLGHUV�WKH�UROH�RI�LPSOHPHQWLQJ�D�UHFRQILJXUDEOH�HPEHGGHG�ZHE�VHUYHU�
,W� GHVFULEHV� WKH� VWDQGDUG� DQG� SURWRFRO� WKDW�PXVW� EH�PHW� DQG� KRZ� WR� NHHS� WKH� V\VWHP� PRUH
VHFXUH�ZLWK�EDVLF�ZHE�SDVVZRUG�DXWKHQWLFDWLRQ�

+DUGZDUH�'HVLJQ�
$Q� HPEHGGHG� ZHE� VHUYHU� LV� D� WKLQ� VHUYHU� ZLWK� DOO� WKH� IXQFWLRQV� WKDW� VKRXOG� EH

VXSSRUWHG� LQ� RUGHU� WR� SHUIRUP� VHUYLFHV� ZLWK� OLWWOH� UHVRXUFHV� DQG� VPDOO� PHPRU\�� 7KH� ILUVW
KDUGZDUH�UHTXLUHPHQW�RI�WKH�HPEHGGHG�ZHE�VHUYHU�IXQFWLRQ�LV�D�FRPPXQLFDWLRQ�FKDQQHO��1H[W
UHTXLUHPHQW�LV�WKH�ILOH�V\VWHP�IRU�VWRULQJ�WKH�ZHE�SDJH�

1HWZRUNLQJ� WKH� (PEHGGHG� 6\VWHPV� LV� QRW� DV� HDV\� DV� QHWZRUNLQJ� WKH� 3HUVRQDO
&RPSXWHU��$�3&�KDV�D�FRPPHUFLDO� QHWZRUN�DGDSWHU� UHDGLO\� DWWDFKHG� WR� WKH�PRWKHU¶V� ERDUG�
7KH�QHWZRUN�LQWHUIDFHV�DGDSWHU�XVXDOO\�FRPHV�LQ�WKH�VWDQGDUG�EXV�VXFK�DV�,6$�RU�3&,�EXV��$V
D�UHVXOW��WKH�/$1�DGDSWHU�RI� WKLV�HPEHGGHG�V\VWHP�PXVW�EH� LPSOHPHQWHG��7R�FUHDWH�D�/$1
DGDSWHU��D�VXLWDEOH�1HWZRUN�,QWHUIDFH�&RQWUROOHU�PXVW�EH�FKRVHQ��7KHUH�DUH�VHYHUDO�1HWZRUN
,QWHUIDFH�&RQWUROOHUV� �1,&�� IURP�YDULRXV� YHQGRUV��6RPH�RI� WKHP� VXSSRUW����0EV�(WKHUQHW�
7KH�16&�'3�����$�LV�VHOHFWHG�DV�LW�LV�FRPSDWLEOH�ZLWK�1(������VXSSRUWV�WKH���ELW�EXV�ZLGWK
DQG� LV� HDVLO\�SRUWHG� WKH� GULYHU� IRU� WKH�0&6�����+RZHYHU�� WKH� EXV� VSHHG� RI� WKH�0&6���� LV
TXLWH�VORZ�FRPSDUHG�WR�WKH����0ESV�RI�WKH�(WKHUQHW�1HWZRUN��7R�WUDQVIHU�WKH�GDWD�LQ�DQG�RXW
RI� WKH� QHWZRUN�� D� GXDO� '0$� V\VWHP� LV� XVHG�� 2QH� SRUW� LV� XVHG� WR� WUDQVIHU� WKH� GDWD� IURP
1HWZRUN� WR� WKH�1,&� ORFDO� EXIIHU� DQG� WKH�RWKHU�SRUW� WR� WUDQVIHU� WKH�GDWD� IURP� WKH�1,&� ORFDO
EXIIHU�WR�WKH�PDLQ�PHPRU\��7KLV�PHFKDQLVP�LV�VKRZQ�LQ�ILJXUH���
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6LQFH�WKHUH�LV�QR�VHFRQGDU\�VWRUDJH�VXFK�DV�D�KDUG�GLVN�ILOH�V\VWHP�IRU�VWRULQJ�WKH�ZHE
SDJH��5$0�PXVW�EH�XVHG�DV�D�GDWD�PHPRU\��SURJUDP�PHPRU\��DQG�DOVR�DFWHG�DV�D�ILOH�V\VWHP
IRU� WKH� ZHE� VHUYHU�� $� FRPPRQ� ZHE� VHUYHU� XVXDOO\� VWRUHV� LQIRUPDWLRQ� RQ� WKH� URRW� RI� WKH
GLUHFWRU\�VWUXFWXUH��,W� VKRXOG�EH�HDV\� LI� WKLV� WKLQ�VHUYHU�KDQGOHV� WKH� LQIRUPDWLRQ� LQ� WKH� VDPH
ZD\��$�JRRG�VROXWLRQ�LV�HPXODWLQJ�WKH�ILOH�V\VWHP�XVLQJ�PHPRU\��7KH�EDWWHU\�EDFNHG�5$0�LV
XVHG�DV�DQ�DOWHUQDWLYH�WR�WKH�PRUH�WUDGLWLRQDO�QRQ�YRODWLOH�PHPRU\�GHYLFHV�

6LQFH� WKHUH� DUH�RQO\� ���ELW� ,�2� SRUW�RQ� WKH�0&6���� V\VWHP�� WKH�PHPRU\� KDV� WR� EH
PDSSHG�DV�ERWK�PHPRU\�DQG�,�2�LQWHUIDFH��7KH�RYHUYLHZ�RI�KRZ�FRPSRQHQWV�DUH�FRQQHFWHG�LV
VKRZQ�LQ�ILJXUH���

0&6���
0LFURFRQWUROOHU

520
�&2'(�

5$0
�&2'(�	
'$7$�

1(7:25.
,17(5)$&(
&21752//(5

�1,&�

([WHUQDO
'HYLFH

0HPRU\�,QWHUIDFH��0HPRU\�0DSSHG�,�2

)LJXUH���+DUGZDUH�%ORFN�'LDJUDP



3URWRFRO�DQG�6WDQGDUG�
7KHUH� DUH� VHYHUDO� SURWRFROV� DQG� VWDQGDUGV� WKDW� PXVW� EH� PHW� WR� PDNH� WKH� V\VWHP

IXQFWLRQLQJ�DV�D�ZHE�VHUYHU��6RPH�DUH�WKH�QHWZRUN�SURWRFRO�>�@��>�@��>�@��2WKHUV�DUH�WKH�VHUYHU
VWDQGDUG�� :H� ZLOO� WDNH� D� ORRN� DW� WKH� SULQFLSDO� SURWRFRO� WKDW� LV� UHTXLUHG� IRU� PDNLQJ� DQ
HPEHGGHG�ZHE�VHUYHU�

7&3�,3�3URWRFRO�VXLWV�
7&3�,3� 3URWRFRO� VXLW� LV� WKH� FRPPRQ� UHTXLUHPHQW� RI� WRGD\� ,QWHUQHW� QHWZRUN�� $� IXOO

LPSOHPHQWDWLRQ�RI�WKH�7&3�,3�SURWRFRO� LV�VR�IDU�WRR�ODUJH�DQG�QHHGV�D� ORW�RI�PHPRU\��6LQFH
WKHUH�DUH�D�QXPEHU�RI�IHDWXUHV�WKDW�FDQ�EH�LJQRUHG�LQ�WKH�7&3�,3�V\VWHP��IRU�LQVWDQFH��WKH�6LOO\
ZLQGRZ�V\QGURPH�DYRLGDQFH�� WKH� IXOO� VOLGLQJ�ZLQGRZ�UHFRYHU\�DQG� WKH�,3� IUDJPHQW�� ,Q� WKLV
SDSHU� D� VXEVHW� RI� 7&3�,3� LV� FKRVHQ� IRU� HDVLO\� WR� VLPSOLI\� WKH� LPSOHPHQWDWLRQ�ZLWK� D� VPDOO
PHPRU\�IRRWSULQW�

$53
7KH� JRDO� RI� $53� SURWRFRO� >�@� LV� WR� PDS� WKH� ,3� $GGUHVV� ZLWK� WKH� (WKHUQHW� 0$&

$GGUHVV��$53�KHOSV�WKH�FOLHQW�WR�ILQG�WKH�WUXH�0$&�DGGUHVV�RI�WKH�VHUYHU��,Q�WKLV�SDSHU�$53
LV�WKH�PDLQ�PHFKDQLVP�WR�DVVLJQ�WKH�,3�DGGUHVV�WR�WKH�HPEHGGHG�V\VWHPV��6LQFH�WKH�HPEHGGHG
ZHE�VHUYHU�ZLOO�EH�SODFHG�LQ�YDULRXV�QHWZRUNV��WKH�HDVLHVW�ZD\�WR�DVVLJQ�WKH�,3�DGGUHVV�WR�WKH
HPEHGGHG�ZHE� VHUYHU� V\VWHP� LV� OHW� WKH� FOLHQW� DVVLJQ� WKH� ,3�$GGUHVV� E\�PRGLILHG� WKHLU� RZQ
$53�WDEOH�WR�PDNH�WKH�HPEHGGHG�V\VWHP�WKH�,3�$GGUHVV�

+773
+\SHUWH[W� 7UDQVIHU� 3URWRFRO� LV� WKH� HQJLQH� RI� WKH� ZHE� VHUYHU�� 7KH�PDLQ� IXQFWLRQ� RI

+773�SURWRFRO�LV�WR�SURYLGH�WKH�GDWD�WUDQVIHU�EHWZHHQ�WKH�FOLHQW��%URZVHU��DQG�WKH�VHUYHU��7KH
+773�FDQ�EH�GLYLGHG�LQWR���SDUWV��7KH�ILUVW�SDUW�LV�WKH�+HDGHU�WKDW�ZLOO�FDUU\�WKH�UHTXHVW�DQG
WKH�GHVFULSWLRQ�RI�GDWD�LQ�WKH� IROORZLQJ�SDUW��7KH�VHFRQG�SDUW�FDUULHV� WKH�GDWD��ZKLFK�FDQ�EH
DQ\� W\SH� RI� GRFXPHQWV�� IRU� H[DPSOH�� LPDJHV�� D� SODLQ� WH[W� RU� ELQDU\� VWUHDP�� 0RVW� RI� WKH
GRFXPHQW�W\SH�LV�WKH�+70/��+RZHYHU��+773�LV�UXQQLQJ�DV�WKH�DSSOLFDWLRQ�VHUYLFH�RQ�WKH�WRS
RI�7&3�,3�QHWZRUN��2Q�WKH�VHUYHU�EDVHG�ZHE�VHUYHU��+773�ZLOO�ZRUN�DV�DQ�DSSOLFDWLRQ� WKDW
WUDQVIHU�WKH�GDWD�ORFDWHG�LQ�WKH�ILOH�V\VWHP�WR�WKH�QHWZRUN��7KH�HPEHGGHG�ZHE�VHUYHU¶V�YLHZ�LV
GLIIHUHQW�� 7KH� UHTXLUHPHQW�RI� WKH� HPEHGGHG�ZHE� VHUYHU� LV� WR� DFTXLUH� GDWD� IURP� GHYLFHV� DV
ZHOO�� :H� ZLOO� GHVFULEH� ODWHU� RQ� KRZ� WR� DFTXLUH� DQG� VHWXS� WKH� GHYLFH� XVLQJ� WKH� VFULSWLQJ
ODQJXDJH�

%DVLF�:HE�$XWKHQWLFDWLRQ
7KH� VHFXULW\� V\VWHPV� DUH� WKH� FRPELQDWLRQ� RI� $XWKHQWLFDWLRQ�� $XWKRUL]DWLRQ� DQG

$FFRXQWLQJ� >�@�� 7KH� $XWKRUL]DWLRQ� DQG� $FFRXQWLQJ� DUH� GLIIHUHQW� LQ� HDFK� DSSOLFDWLRQ� DQG
VKRXOG�EH�ELQGLQJ�DW�WKH�UXQWLPH��7KH�RQO\�WKLQJ�WKDW�ZHE�VHUYHU�FDQ�GR�IRU�WKH�VHFXULW\�LV�WKH
$XWKHQWLFDWLRQ�

+773� SURWRFRO� KDV� DQ� H[WHQG� VWDQGDUG� WKDW� GHILQHV� WKH� PHWKRG� IRU� WKH� ZHE
$XWKHQWLFDWLRQ�� 7KH� RXWVWDQGLQJ� RQH� LV� FDOOHG� EDVLF� ZHE� DXWKHQWLFDWLRQ� PHWKRG�� 7KH� EDVLF
DXWKHQWLFDWLRQ�SURYLGHV�D�VLPSOH�DXWKHQWLFDWLRQ�ZLWK�EDVH����HQFRGLQJ��7KLV�HQFRGH�LV�XVXDOO\
XVHG�LQ�WKH�HPDLO�V\VWHP��7KLV�DXWKHQWLFDWLRQ�PHWKRG�LV�FRQVLGHUHG�VXLWDEOH�IRU�WKH�HPEHGGHG
V\VWHP�VLQFH�LW¶V�VHFXUH�HQRXJK�IRU�QRQ�FULWLFDO�VHFXULW\�V\VWHP�DQG�FDQ�EH�LPSOHPHQWHG�ZLWK
D� IHZ� OLQHV� RI� FRGH�� 7KH� VFULSWLQJ� ODQJXDJH� KDQGOHV� WKH� $XWKRUL]DWLRQ� DQG� $FFRXQWLQJ� E\
SDVVLQJ�WKH�SDUDPHWHU�DV�D�YDULDEOH�RI�WKH�SURJUDP�



6FULSWLQJ�ODQJXDJH�
7KHUH� DUH� VHYHUDO� VFULSWLQJ� ODQJXDJHV� H[LVWHG� WRGD\�� 6RPH� RI� WKHP� DUH� SURSULHWDU\

VFULSWV��$PRQJ�YDULRXV�VFULSWLQJ� ODQJXDJHV��3+3�VW\OH�VFULSW� LV�WKH�PRVW�SRSXODU�RQH�IRU�WKH
VHUYHU�VLGH�ZHE�VFULSWLQJ� ODQJXDJH��'XH�WR�WKH�HDVH�RI�SURJUDPPLQJ�� WKH� IDVW�H[HFXWLRQ�DQG
WKH�&�ODQJXDJH�V\QWD[��3+3�EHFRPHV�WKH�FKRLFH�RI�PDQ\�ZHE�GHYHORSHUV��7KLV�SDSHU�FUHDWHV�D
GHULYDWLYH�RI�WKH�3+3�VW\OH�VFULSWLQJ�ODQJXDJH��,W�LV�FDOOHG�³3+3�/LWH�6FULSW´��ZKLFK�KDV�D�IHZ
VWDQGDUG�IXQFWLRQV�DQG�QHZ�IXQFWLRQV�IRU�FRQWUROOLQJ�,�2�GHYLFHV�

7KH� VFULSW� ODQJXDJH� LQWHUSUHWHU� LV� WKH� HQJLQH� RI� WKH� VFULSWLQJ� ODQJXDJH�� $� VPDOO
LQWHUSUHWHU� LV� FRQVWUXFWHG�ZLWK� D� VPDOO� OH[LFDO� DQDO\]HU� DQG� D� SDUVHU�� 7KLV� 3+3� /LWH� 6FULSW
FRQVLVWHG� RI� ��� WRNHQV� DQG� ��� GHULYHG� JUDPPDUV�� 7KH� LQWHUSUHWHU� XVH� OHVV� WKDQ� �� .%� RI
PHPRU\�

6RIWZDUH�,PSOHPHQWDWLRQ
7KH�V\VWHP�VRIWZDUH�SDUW�RI�WKH�HPEHGGHG�ZHE�VHUYHU�FDQ�EH�GLYLGHG�LQWR���SDUWV��)LUVW

SDUW�LV�WKH�1HWZRUN�&RQQHFWLRQ��7KH�VHFRQG�SDUW�LV�WKH�'HYLFH�DQG�,�2�+DQGOLQJ���$OO�RI�WKH
FRPSRQHQWV�FDQ�EH�UHIHUUHG�DV�³(PEHGGHG�.HUQHO´��:KHQ�D�XVHU� UHTXHVWV� WKH�ZHE�SDJH� WKH
GDWD� ZLOO� IORZ� WKRXJKW� HDFK� VRIWZDUH� FRPSRQHQW� WR� WKH� +773� 6HUYHU�� $IWHU� WKH� VHUYHU
UHFRJQL]HV� WKH� UHTXHVW�� WKH� VHUYHU�ZLOO� SURFHVV� WKH�GDWD��ZKLFK�PLJKW� LQYRNH� WKH� LQWHUSUHWHU
DQG�WKH�,�2�KDQGOHU�URXWLQH���:KHQ�WKH�VHUYHU�ILQLVK�SURFHVVLQJ�WKH�UHTXHVW��LW�ZLOO�JHQHUDWH�WKH
RXWSXW�WR�WKH�1HWZRUN��6HH�)LJXUH���IRU�PRUH�GHWDLOV�
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:HE�3URJUDPPLQJ�
7KH�VFULSWLQJ� ODQJXDJH�FDQ�EH�ZULWWHQ�XVLQJ�ZLWK� DQ\� WH[W� HGLWRU�RU� WKH�ZHE�HGLWRUV�

VXFK�DV�06�)URQW�3DJH�RU�0DFURPHGLD�'UHDPZHDYHU��WKHQ�XSORDGV�WR�WKH�V\VWHP�WKURXJK�WKH
ZHE���)LJXUH�����$IWHU�VXEPLWWLQJ�WKH�VFULSW�WR�WKH�VHUYHU��7KH�VHUYHU�ZLOO� VKRZ�WKH�FRPSOHWH
SDJH��7R�UXQ�WKH�VFULSW��WKH�XVHUQDPH�DQG�SDVVZRUG�PXVW�EH�SURYLGHG�

)LJXUH�����:HE�SDJH�IRU�XSORDGV�WKH�VFULSW�WR�WKH�ZHE�

)LJXUH���VKRZV�D�VLPSOH�VFULSW�WKDW�ZLOO�UHFHLYH�WKH�GDWD�IURP�D�IRUP�LQ�WKH�ZHE�SDJH
DQG�RXWSXWV�WKH�GDWD�WR�WKH�,�2�RI�WKH�V\VWHP��7KH�RXWSXW�RI�WKH�:HE�SDJH�LV�VKRZQ�LQ�)LJXUH
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)LJXUH���6DPSOH�:HE�SDJH�WKDW�JHQHUDWHG�IURP�WKH�HPEHGGHG�ZHE�VHUYHU�

+RZHYHU��WKH�VHUYHU�VLGH�VFULSW�FDQ�EH�SURJUDPPHG�ZLWK�RWKHU�FOLHQW�VLGH�VFULSW��VXFK
DV� -DYD6FULSW�� RU� UHPRWH� VRIWZDUH� $SSOHW� �-DYD� $SSOHW��� )RU� H[DPSOH�� \RX� PLJKW� KDYH
-DYD6FULSW�ZHE�SDJH�WKDW�LV�PRUH�LQWHUDFWLYH�IRU�\RXU�FRQWURO�DSSOLFDWLRQ�ZLWK�WKH�HYHQW�EDVHG
SURJUDPPLQJ���)LJXUH����

)LJXUH���:HE�SDJH�ZLWK�HYHQW�EDVHG�-DYD6FULSW�



&RQFOXVLRQV
(PEHGGHG�ZHE�VHUYHU�LV�XVHIXO�LQ�PDQ\�DSSOLFDWLRQV��:LWK�WKH�SRZHU�RI�ZHE�SURWRFRO�

LW� LV� HDV\� WR� FUHDWH� D� JUDSKLFDO� XVHU� LQWHUIDFH� DQG� WR� UHPRWHO\� UHWULHYH� WKH� GDWD�� ,Q� WKH� QHDU
IXWXUH��HYHU\�GHYLFHV�DQG�DSSOLDQFHV�ZLOO�EH�HPEHGGHG�ZLWK�ZHE�VHUYHUV�WR�JDLQ�WKH�SRZHU�RI
LQIRUPDWLRQ�VKDULQJ�DQG�UHPRWH�PDQDJHPHQW��6XSSRVH�WKDW�\RX�DUH�DZD\�IURP�\RXU�KRPH�DQG
ZDQW�WR�FKHFN�DV�LI�WKH�GRRU�LV�ORFNHG�RU�RSHQ�WKH�DLU�FRQGLWLRQHG�EHIRUH�\RX�DUH�JRLQJ�EDFN�
WKHQ�\RX� MXVW�XVH�\RXU�PRELOH�ZHE�EURZVHU�WR�FRQQHFW�WR�\RXU�KRPH�DQG�PRQLWRU�RU�FRQWURO
WKHP�DV�\RX�ZDQW�

7KH� GHYHORSPHQW� RI� WKH� (PEHGGHG� :HE� 6HUYHU� LV� WKH� JDWH� WR� RSHQ� DQ\� GHYLFH� RU
DSSOLDQFH�WR�WKH�,QWHUQHW�QHWZRUN��7KH�SRZHU�RI�WKH�UHFRQILJXUDEOH�(PEHGGHG�:HE�6HUYHU�LV
WKDW�LW�FDQ�EH�FRQILJXUHG�WR�ZRUN�ZLWK�DQ\�GHYLFH�DQG�DQ\�HQYLURQPHQW�IURP�DQ\ZKHUH��0DQ\
RI�SUREOHPV�LQ�LPSOHPHQWDWLRQ�DUH�IURP�WKH�OLPLWDWLRQ�RI�WKH�PLFURFRQWUROOHU��3UHVHQWO\��WKHUH
DUH� QR� VWDQGDUGV� IRU� HPEHGGHG�ZHE� VHUYHU�� 7KLV�ZRUN� SURSRVHG� D� QHZ� PHWKRG� RI� FUHDWLQJ
HPEHGGHG�ZHE�VHUYHU��7KLV�WHFKQRORJ\�ZLOO�FUHDWH�D�VLJQLILFDQW�LPSDFW�LQ�WKH�IXWXUH�EHFDXVH�LW
DOORZV�YDULRXV�GHYLFHV�WR�EH�PDQDJHG�DQG�FRQWUROOHG�IURP�DQ\ZKHUH�LQ�WKH�ZRUOG�

5HIHUHQFHV

>�@��2¶%ULHQ�0��2SHQ�6RXUFH�(PEHGGHG�:HE�6HUYHUV��*R$KHDG�6RIWZDUH����(PEHGGHG

6\VWHPV�&RQIHUHQFH�������
>�@��2XVWHUKRXW�-��+RZ�6FULSWLQJ�$GGV�9DOXH�WR�(PEHGGHG�6\VWHPV��6FULSWLFV�&RUSRUDWLRQ�

(PEHGGHG�6\VWHPV�&RQIHUHQFH�������
>�@��1DWLRQDO�6HPLFRQGXFWRU��'3�����$�67�1,&��35(/,0,1$5<�1RYHPEHU������
>�@��3RVWHO��-���,QWHUQHW�3URWRFRO��5)&����6HSWHPEHU�����D�
>�@��3RVWHO��-���,QWHUQHW�&RQWURO�0HVVDJH�3URWRFRO��5)&����6HSWHPEHU�����E�
>�@��3RVWHO��-���7UDQVPLVVLRQ�&RQWURO�3URWRFRO��5)&����6HSWHPEHU�����F�
>�@��3OXPPHU��'��$Q�(WKHUQHW�$GGUHVV�5HVROXWLRQ�3URWRFRO��5)&����1RYHPEHU�������
>�@��)UDQNV�-��+773�$XWKHQWLFDWLRQ�%DVLF�DQG�'LJHVW�$FFHVV�$XWKHQWLFDWLRQ��5)&�����-XQH�
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