
'X^DQ�3DQL`

')73'�¬�'LVWULEXLUDQL
)73�'DHPRQ

')73'�MH�GLVWULEXLUDQL�)73�VHUYHU�VD�YHOLNRP�VND�
ODELOQR^`X�X�SRJOHGX�RUJDQL]DFLMH�QMHJRYH�LQIUDVWUX�
NWXUH��7R�]QDaL�GD�VLVWHP�PRCH�ELWL�FHQWUDOL]RYDQ�LOL
GHFHQWUDOL]RYDQ��6LQKURQL]DFLMD�SRGDWDND�VH�YU^L�X]
SRPR`� GYRVPHUQRJ� VLQKURQL]DFLRQRJ� PHKDQL]PD
QD]YDQRJ�/LVW)HWFKHU�NRML�GRGDWQR�SRYH`DYD�DCXU�
QRVW�VLVWHPD��6HUYHUL�PH_XVREQR�VLQKURQL]XMX�OLVWH�X
NRMLPD�VH�QDOD]L�GHWDOMDQ�SRSLV�QMLKRYLK�IDMORYD�GL�
UHNWRULMXPD�� 2YDM� VLVWHP� RPRJX`DYD� NUDMQMHP
NRULVQLNX� EUCX� GLVWULEXFLMX� IDMORYD� X� RGQRVX� QD
NODVLaDQ� )73� VHUYHU��8SRWUHED�GLVWULEXLUDQRJ�)73
VHUYHUD�HOLPLQL^H�SRWUHEX� ]D�XSRWUHERP� L� WUDCHQMHP
PLUURUD��/RDG�EDODQFHU�LPSOHPHQWLUDQ�X�VLVWHP�GDMH
PX�VSRVREQRVW�WUDCHQMD�QDMEOLCHJ��QDMLVSODWLYLMHJ�SXWD
GR�SRVWRMH`HJ�SRGDWND��

8YRG
'LVWULEXWHG�FRPSXWLQJ�MHVWH�SURFHV�L]YU^DYDQMD

MHGQRJ�NRPSMXWHUVNRJ�]DGDWND�QD�QDMPDQMH�GYD
UDaXQDUD��NRML�VX�IL]LaNL�RGYRMHQL��QSU��SRYH]DQL�X
JOREDOQX�PUHCX��,QWHUQHW��*ULG�FRPSXWLQJ�WHKQROR�
JLMD�QXGL�PRGHO�UH^DYDQMD�RELPQLK�UDaXQDUVNLK
SUREOHPD�X]�SRPR`�YHOLNRJ�EURMD�UDaXQDUD�RUJDQL�
]RYDQLK�X�VLVWHPH�QDOLN�NODVWHULPD�X�GLVWULEXLUDQRM
WHOHNRPXQLNDFLRQRM�LQIUDVWUXNWXUL��3UHPD�,%0�RYLP
WYUGQMDPD�PDLQIUDPH�UDaXQDUL��RGQRVQR� YHOLNL�
VQDCQL�L�VNXSL�UDaXQDUL�NRUL^`HQL�XJODYQRP�RG
YHOLNLK�NRPSDQLMD�]D�REUDGX�RJURPQH�NROLaLQH�SR�
GDWDND��NDR�^WR�VX�EDQNRYQH�WUDQVDNFLMH��QH�UDGH
QL^WD�����VYRJ�YUHPHQD��81,;�VHUYHUL�QH�UDGH�QL^WD
����VYRJ�UDGQRJ�YUHPHQD��D�QDMQHLVNRUL^`HQLML�VX
GHVNWRS�UDaXQDUL�VD�YHOLNLP�SURFHQWRP�LGOH�WLPHD
aDN�GR������8SUDYR�]ERJ�RYH�QHLVNRUL^`HQRVWL�GLV�
WULEXWHG�FRPSXWLQJ�WHK�QRORJLML� VH� SULGDMH� YHOLNL
]QDaDM��.DNR�([WUHPH7HFK��ZZZ�H[WUHPHWHFK�FRP�

]DNOMXaXMH��X�RGQRVX�QD�NRQNXUHQWQH�WHKQRORJLMH��NDR
^WR�VX�VXSHU�UDaXQDUL�L�NODVWHUL��GLVWULEXLUDQL�VLVWHPL
VX�YL^HVWUXNR�MHIWLQLML��UDFLRQDOQLML��IOHNVLELOQLML�
XSUDYR�MH�]ERJ�RYRJD�GLVWULEXWHG�FRPSXWLQJ�WUHQXWQR
MHGDQ�RG�QDMORJLaQLMLK�QDaLQD�GHOMHQMD�UDaXQDUVNLK�UH�
VXUVD��2VQRYL�RYH�WHKQRORJLMH�VX�]DQRYDQL�QD�RUJDQL�
]DFLML�YL^H�VLVWHPD�X�MHGQX�YLUWXHOQX�MHGLQLFX��-HGDQ
RG�SR]QDWLMLK�JULG�VLVWHPD�MH�6XQRY�1��*ULG��8
YH`LQL�VOXaDMHYD�DUKLWHNWXUD�GLVWULEXLUDQRJ�VLVWHPD�VH
VDVWRML�L]�NOLMHQWVNRJ�VRIWYHUD��VRIWYHU�NRML�VH
L]YU^DYD�QD�UDaXQDUX�NRML�MH�GHR�GLVWULEXLUDQH
PUHCH���NRML�SUHFL]QLMH�GHILQL^HPR�NDR�DJHQWH�NRML
VX�LQVWDOLUDQL�QD�NOLMHQWVNLP�VLVWHPLPD��L�MHGQRJ�LOL
YL^H�PQRJR�VORCHQLMLK�VHUYHUD�NRML�VH�QDOD]H�QD
JODYQLP�UDaXQDULPD�NRML�NRQWUROL^X�FHR�GLVWULEXLUDQL
VLVWHP��2VWDOL�GLVWULEXLUDQL�SURMHNWL�YUHGQL�SRPHQD�VX�
GLVWULEXWHG�QHW��NRML�VH�EDYL�UD]ELMDQMHP�FU\SW�DOJR�
ULWDPD���)ROGLQJ@+RPH��EDYH�VH�PHGLFLQVNLP
SURXaDYDQMLPD���*HQRPH@+RPH��SUYHQVWYHQR� VH
EDYH�SURXaDYDQMHP�51$���*ULG�RUJ��YHOLND�GLVWULEXL�
UDQD� PUHCD� SRG� SRNURYLWHOMVWYRP� 6MHGLQMHQLK
$PHULaNLK�'UCDYD�� L� QD� VDPRP�NUDMX� aXYHQL
6HWL@+RPH�NRML�VH�EDYL�SUHWUDJRP�L]YDQ]HPDOMVNRJ
CLYRWD��DOL�MH�QMHJRYD�RVQRYQD�QDPHQD�PDVLYQR�SDUD�
OHOQD�REUDGD�L�HVLWPDFLMD�VLJQDOD�

1D]LY�')73'�MH�SURLVWHNDR�VSDMDQMHP�SRMPRYD
'LVWULEXWHG��)73�L�'DHPRQ�NDR�'LVWULEXWHG�)73
'DHPRQ�

2SLV�VLVWHPD
')73'�MH�GLVWULEXLUDQL�)73�VHUYHU��.ODVLaDQ

)73�VHUYHU�VH�VDVWRML�L]�6HUYHU�3,�D��6HUYHU�'73�D
L�YH]H�VD�ORNDOQLP�IDMO�VLVWHPRP��^WR�VYH�]DMHGQR
aLQL�)73�GDHPRQ�LOL�)73�6HUYHU��2YDM�GLVWULEXLUDQL
VLVWHP�SRVHGXMH�GYRVPHUQX�VLQKURQL]DFLMX�SRGDWDND�
FDFKH�SUR[\��ORDG�EDODQFHU��NDR�L�)73�YLUWXHOQL�IDMO
VLVWHP��'YRVPHUQD�VLQKURQL]DFLMD�SRGDWDND�LPD�XORJX
GD�SRYH`D�DCXUQRVW�VLVWHPD��%LWQD�UD]OLND�')73'�D

'X^DQ�3DQL`���������/R]QLFD��3DUWL]DQVND����
XaHQLN����UD]UHGD�*LPQD]LMH�®9XN�.DUDGCL`¯�X
/R]QLFL
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L�ELOR�NRJ�GUXJRJ�)73�'DHPRQD�MH�WD�^WR�RYDM�VLVWHP
QHPD�GLUHNWQX�YH]X�VHUYHU¬IV��YH`�MH�WD�YH]D�REDYOMHQD
LQGLUHNWQR�SUHNR�)73�9)6�D��6HUYHU�MH�SDVLYQRJ
WLSD��^WR�]QDaL�GD�VH�YH]D�VD�RVWDOLP�QRGRYLPD�DN�
WLYLUD�SR�SRWUHEL�

&DFKH�SUR[\�XPQRJRPH�VPDQMXMH�®RSWHUH`HQMH¯
PUHCH��WM��SUDYOMHQMH�QHSRWUHEQRJ�SURWRND��8SRWUHED
ORDG�EDODQFHUD�X�RYRP�VLVWHPX�MH�YHRPD�ELWQD��MHU�RQ
UDYQRPHUQR�UDVSRUH_XMH�RSWHUH`HQMH�L]PH_X�SURFHVD�
UDaXQDUD�LWG��')73'�MH�QDSLVDQ�X�3HUO�SURJUDPVNRP�MH]�
LNX��^WR�PX�RPRJX`XMH�^LURNX�SUHQRVLYRVW�

'L]DMQ
')73�'DHPRQ�MH�]D�NUDMQMHJ�NRULVQLND�SRWSXQR

WUDQVSDUHQWQL�GLVWULEXLUDQL�)73�6HUYHU��2UJDQL]DFLMD
RYRJ�GLVWULEXLUDQRJ�VLVWHPD�VH�UD]OLNXMH�RG�RUJDQL�
]DFLMH�GUXJLK�VLVWHPD��NDR�QSU��'U)73G�LOL�(QWURSLD�
6LVWHP�MH�VNDODELODQ�X�SRJOHGX�RUJDQL]DFLMH�QMHJRYH
LQIUDVWUXNWXUH��^WR�]QDaL�GD�RQ�PRCH�ELWL�FHQWUDOL�
]RYDQ��RGQRVQR�GHFHQWUDOL]RYDQ�

'HFHQWUDOL]RYDQRVW�VH�GRELMD�SRGH^DYDQMHP�VYD�
NRJ�QRGD�GD�SUDWL�VYDNL�GUXJL�QRG��2YDNYD�LQIUDV�
WUXNWXUD�MH�YHRPD�GREUD�]D�PUHCH�PDORJ�RELPD��MHU
VH�SRYH`DQMHP�EURMD�SUD`HQLK�QRGRYD�VPDQMXMH�DCXU�
QRVW�VLVWHPD��RGQRVQR�JXEL�VH�QD�YUHPHQX�VLQKURQL�
]DFLMH��^WR�]QDaL�GD�®LVSDGDQMHP¯�ELOR�NRJ�VHUYHUD
L]�PUHCH�VLVWHP�QDVWDYOMD�GD�UDGL�SRWSXQR�QHV�
PHWDQR�

&HQWUDOL]RYDQRVW�VH�GRELMD�GUXJDaLMLP�SRGH^DYD�
QMHP�QRGRYD��UHFLPR�QRG���SUDWL�QRGRYH������L���GRN
QRG���SUDWL�QRG����L�VO���VOLND�����,VSDGDQMHP�QRGD���L]
PUHCH�RYDM�GHR�VLVWHPD�̀ H�SUHVWDWL�VD�UDGRP��3RVWRMH�GLV�
WULEXLUDQL�VLVWHPL�aLML�GL]DMQ�SRGVH`D�QD�GL]DMQ�')73'�D�
PH_XWLP�QLNR�GR�VDG�QLMH�QDSUDYLR�QL^WD�VOLaQR��9H`LQD
VH�VYRGL�QD�FHQWUDOL]RYDQL�GL]DMQ�GLVWULEXLUDQLK�VLVWHPD��

0DQD�RYDNYH�RUJDQL]DFLMH�MH�RWHCDQD�NRQILJX�
UDFLMD�VLVWHPD��MHU�VH�VYDNL�QRG��XUH_DM�SRYH]DQ�QD
PUHCX��QSU��UDaXQDU�LOL�UXWHU��PRUD�NRQILJXULVDWL�SRMHG�
LQDaQR��0H_XWLP��YUOR�ODNR�VH�PRCH�QDSUDYLWL�DODW�X]
SRPR`�NRMHJ�VH�VD�MHGQRJ�UDaXQDUD�PRJX�MHGQRVWDYQR
LVNRQILJXULVDWL�VYL�RVWDOL��3RWUHEQR�MH�GRGDWL�ILOWHU
')73'�X�NRML�EL�RGUH_HQH�IDMORYH�NRML�VH�XSORDGXMX�VD
RGUH_HQLK�ORNDFLMD�VPH^WDR�X�NRQILJXUDFLRQL�GLUHNWRUL�

MXP��.RQILJXUDFLRQL�IDMORYL�EL�WUHEDOL�ELWL�X��[PO�IRU�
PDWX��.RPXQLNDFLMD� L]PH_X� QRGRYD� MH� SDVLYQD�� ^WR
]QDaL� GD� VH�NRQHNFLMD�XVSRVWDYOMD�SR�SRWUHEL�

,PSOHPHQWDFLMD
6LVWHP�VH�VDVWRML�L]�YL^H�]DVHEQLK�FHOLQD��D�WR�VX�

)73'��OLVWH��/LVW)HWFKHU��/LVW0DQDJHU���)73�9LUWXDO
)LOH�6\VWHP��/RDG�EDODQFHU�L�&DFKH�3UR[\��=D�LPSOH�
PHQWDFLMX�)73�SURWRNROD��UIF�����UIF�����UIF����
UIF�����UIF�����UIF�����UIF�����UIF�����NRUL^`HQ�MH
32(��&RPSRQHQW��6HUYHU��)73�� 32(� VLVWHP� MH
YHRPD�GREDU��MHU�SRVHGXMH�OLJKWZHLJKW�QLWL�NRMH�VH
ELWQR�UD]OLNXMX�RG�3HUORYLK��SUYHQVWYHQR�SR�WRPH�̂ WR

6OLND����3ULPHU�FHQWUDOL]RYQH�LQIUDVWUXNWXUH��JGH�MHFHQWUDOQL�QRG��
)LJXUH����([DPSOH�RI�FHQWUDOL]HG�VWUXFWXUH��ZKHUH�QRG��LV�FHQWUDO

6OLND����3ULPHU�GHFHQWUDOL]RYQH�LQIUDVWUXNWXUH
)LJXUH����([DPSOH�RI�GHFHQWUDOL]HG�VWUXFWXUH

       �������'L]DMQ�')73'�DSOLNDFLMH
�������')73'�DSSOLFDWLRQ�GHVLJQ
�
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VX�®ODN^H¯�SD�]DX]LPDMX�GRVWD�PDQMH�VLVWHPVNLK�UH�
VXUVD��6LVWHP�MH�SRWSXQR�VNDODELODQ�L�RPRJX`DYD
YHOLNX�IOHNVLELOQRVW�SUL�GL]DMQLUDQMX�WRSRORJLMH�GLV�
WULEXLUDQH�PUHCH��

.DNR�VYH�WR�L]JOHGD�NDGD�VH�SRNUHQH�')73'�
&OHDQ/LVW'LU�¬�RaLVWL�GLUHNWRULMXP�VD�OLVWDPD
*HQ/LVW�¬�JHQHUL^L�ORNDOQX�OLVWX
*HW$OO/LVWV�¬�GRYXFL�OLVWH�RVWDOLK�QRGRYD
5XQ)73'�¬�SRNUHQL�IWSG�QD�LS�DGUHVL����������

���������QD�SRUWX���
3UL�SRNUHWDQMX�')73'�D�SUDYL�VH�QRYD�ORNDOQD

OLVWD��D�EUL^X�VH�VYH�SUHWKRGQH�SRVWRMH`H�OLVWH��.DGD
MH�OLVWD�QDSUDYOMHQD�NUH`H�VH�VD�GREDYOMDQMHP�OLVWD
QRGRYD�NRML�VX�X�OLVWL�SUD`HQMD��3ULOLNRP�GREDYOMDQMD
OLVWD�VD�XGDOMHQLK�QRGRYD�YU^L�VH�GYRVPHUQD�VLQKURQL�
]DFLMD�OLVWD�X]�SRPR`�/LVW)HWFKHU�DOJRULWPD��1D�RV�
QRYX�WLPHVWDPSD��GUXJDaLMH�QD]YDQRJ�OLVW�LG��NRML�MH
VDVWDYQL�GHR�LPHQD�IDMOD�NRML�VDGUCL�OLVWX��SURYHUDYD
VH�GD�OL�MH�ORNDOQD�OLVWD�VHUYHUD�GREDYOMDaD�QD�XGDOMH�
QRP�VHUYHUX�VYHCD��$NR�QLMH��L]YU^L`H�VH�GYRVPHUQD
VLQKURQL]DFLMD�SRGDWDND�L]PH_X�VHUYHUD�GREDYOMDaD�L
XGDOMHQRJ�VHUYHUD��.DGD�VX�VYH�OLVWH�GREDYOMHQH
PRCH�VH�NUHQXWL�VD�JHQHULVDQMHP�ILQDOQH�OLVWH��3RVOH
L]JHQHULVDQH�ILQDOQH�OLVWH�VHUYHU�MH�VSUHPDQ�]D�UDG�
)LQDOQD�OLVWD�VH�JHQHUL^H�QD�ILNVDQ�YUHPHQVNL�SHULRG
NRML�RGUH_XMH�VDP�DGPLQLVWUDWRU�VLVWHPD�LOL�SUL�VYDNRM
SURPHQL�QD�)73�9)6�X��)73�9)6�MH�YLUWXHOQL�IDMO
VLVWHP�NRML�VH�VQDEGHYD�SRGDFLPD�L]�ILQDOQH�OLVWH�
6YL�SRGDFL�VH�SRVPDWUDMX�YLUWXHOQR��SD�L�ORNDOQL�
/LVWH�L�SUDYOMHQMH�OLVWD

)73�YLUWXHOQL�IDMO�VLVWHP�SUHGVWDYOMD�VSUHJX�L]�
PH_X�VHUYHUD�L�VLVWHPVNRJ�)6�D��=D�UDG�)73�9)6�D
VX�OLVWH�NRMH�VDGUCH�SRSLV�VYLK�IDMORYD��OLQNRYD�L�GL�
UHNWRULMXPD��6HUYHU�SUL�VYDNRM�SURPHQL�QD�YLUWXDO�IDMO
VLVWHPX�JHQHUL^H�®GUYR¯�VDaLQMHQR�RG�IDMORYD�L�GLUHN�
WRULMXPD�NRML�VH�QDOD]H�X�QMHJRYRP�URRW�GLUHNWRUL�
MXPX��/LVW0DNHU�SUROD]L�NUR]�VYH�GLUHNWRULMXPH�
SRSLVXMH�LK��SRSLVXMH�IDMORYH�NRMH�RQL�SRVHGXMX�
EHOHCL�YHOLaLQH�L�PG��FKHFNVXPH�IDMORYD��8�VOXaDMX
GD�QHPD�IDMOD�LOL�GLUHNWRULMXPD��RGQRVQR�GD�MH
RGUH_HQL�GLU�SUD]DQ��RQ�]DSLVXMH�QXOX��3ULPHU�MHGQH
OLVWH��OLVW�UDF���SVF�DF�\X����������������

¬ OLVW�¬�R]QDND�OLVWH��SUHILNV�MH�NRUL^`HQ�]ERJ
PRJX`QRVWL� LPSOHPHQWDFLMH� PHWRGH� GR�
EDYOMDQMD�VYLK�OLVWL�RGMHGQRP�

¬ UDF���SVF�DF�\X�¬�R]QDND�QRGD

¬ ���������������¬�LG�OLVWH��NRML�VH�SUDYL�QD
RVQRYX�WLPH�VWDPS�D���������������� 
�������������������

[��KRPH�GIWSG�LQGH[�VL]H�PG�VXP��
EDVKBSURILOH�VL]H�PG�VXP��SURMHFW�OLVWV�]

[��KRPH�GIWSG�SURMHFW�/LVW)HWFKHU�SO�EFN�
VL]H�PG�VXP�����]

[��KRPH�GIWSG�OLVWV�OLVW�UDF���SVF�DF�\X�
���������������

VL]H�PG�VXP�����]
/LVWD�VH�QDSUDYL�SUL�SRNUHWDQMX�')73'�D�D

SUDYL`H�VH�L�SUL�VYDNRM�SURPHQL�QD�)73�9)6�X�
2YLPH�MR^�YL^H�GRELMDPR�QD�DCXUQRVWL�VLVWHPD��6YDNL
VHUYHU��QRG��SRUHG�VYRMH�ORNDOQH�OLVWH�SRVHGXMH�L�OLVWH
GUXJLK�QRGRYD�NRMH�SUDWL��

7HVWLUDQMH�EU]LQH�DOJRULWPD�/LVW0DNHUD
XNXSQR�IDMORYD�LGLUHNWRULMXPD ���� ���� ������
YUHPH�NUHLUDQMDOLVWH ����V ���V �����V

/LVW)HWFKHU��GREDYOMDa�OLVWL�
8ORJD�/LVW)HWFKHUD�MH�VLQKURQL]DFLMD�OLVWL�L]PH_X

VHUYHUD��/LVW)HWFKHU�®GRYODaL¯�OLVWH�VD�QRGRYD�NRML�VH
SUDWH��RGQRVQR�VD�NRMLPD�MH�ORNDOQL�QRG�SRYH]DQ�
/LVW)HWFKHU�MH�]DSUDYR�MHGDQ�QLW�NRML�QD�VYDNLK�Q
VHNXQGL�L]YU^L�MHGQX�LWHUDFLMX�JGH�SR]RYH�IXQNFLMX�]D
GREDYOMDQMH�OLVWL��8SRWUHERP�RYRJ�DOJRULWPD�VDVYLP
MH�QHSRWUHEQR�GD�®SRYH]DQRVW¯�VHUYHUD�EXGH�NUXCQD�
MHU�`H�SRGDFL�VD�VYLK�VHUYHUD�SRVWDWL�YLGOMLYL�QD�VYLP
QRGRYLPD�YHRPD�EU]R�

3VHXGRNRG�/LVW)HWFKHU�DOJRULWPD�
NRQHNWXMHPR�VH�QD�XGDOMHQL�KRVW
DNR�VPR�NRQHNWRYDQL�SUHOD]LPR�X�GLUHNWRULMXP��OLVWV
X�OLVWX�EHOHCLPR�®OLVWH¯�NRMH�SRVHGXMH�XGDOMHQL�KRVW
D�X�GUXJX�OLVWX�OLVWH�NRML�PL�LPDPR�X�ORNDOX

SUROD]LPR�NUR]�OLVWX�XGDOMHQLK�]D�VYH�HOHPHQWH
{

�GRGHOMXMHPR�VWDWH� ��
��SUROD]LPR�NUR]�OLVWX�ORNDOQLK�]D�VYH�

HOHPHQWH�{
������DNR�MH��ORNDOQL�HOHPHQW� �XGDOMHQRP�HOHPH�

QWX�L�DNR��XGDOMHQL�
HOHPHQW�QLMH�QD^�QRG����{
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��������DNR�MH��ORNDOQL�WLPHVWDPS�PDQML�RG
XGDOMHQRJ�WLPHVWDPSD� {

�����������VWDWH� ��
�����������GRYXFL�®XGDOMHQX�OLVWX¯
�����������REUL^L�ORNDOQR�®VWDUX�OLVWX¯
��������}
������} �VOHGH`L�VOXaDM��XGDOMHQD�OLVWD�MHGQDND

�QDVHP�QRGX�L��ORNDOQD�OLVWD�
MHGQDND�QD^HP�QRGX��{

���������SR^DOML�®QD^X�OLVWX¯�XGDOMHQRP�VHUYHUX
������}
��}
��DNR�MH��VWDWH� ���L�DNR��UHPRWH�OLVWD�QLMH�

MHGQDND�±±�L�QLMH�MHGQDND�±�±�L�DNR�
QLMH�MHGQDND�±��±��{

����DNR�MH��UHPRWH�OLVWD�QLMH�OLVWD�QD^HJ�QRGD��{
�������GRYXFL�XGDOMHQX�OLVWX
����} �
��}
}

'YRVPHUQD�VLQKURQL]DFLMD�SUHGVWDYOMD�PRJX`QRVW
NOLMHQWD�NRML�QDEDYOMD�OLVWH�RG�VHUYHUD�GD�XSORDGXMH
VHUYHUX�QHNH�VYRMH�OLVWH�X�VOXaDMX�GD�VX�QRYLMH�LOL�GD
LK�VHUYHU�XRS^WH�QHPD��
)LQDOQH�OLVWH

.DG�VX�VYH�OLVWH�VDNXSOMHQH�NUH`H�VH�VD�JHQHUL�
VDQMHP�ILQDOQH�OLVWH��2YD�OLVWD�VH�SUDYL�SHULRGLaQR��D
QH�SR�SRWUHEL�LOL�SURPHQL��8]H`HPR�X�RE]LU�aLQMHQLFX
GD�NUDMQMHJ�NRULVQLND��NOLMHQWD��QH�]DQLPD�JGH�VH�SR�
GDFL�QDOD]H�L�GD�CHOL�SRWSXQX�WUDQVSDUHQWQRVW�VLVWHPD�
2YR�MH�XSUDYR�L�UD]ORJ�SUDYOMHQMD�ILQDOQH�OLVWH��2YLP
RPRJX`XMHPR�GD�NUDMQML�NRULVQLN�QD�ELOR�NRP�RG�QR�
GRYD�YLGL�VYH�IDMORYH��RQH�NRML�VH�QDOD]H�QD�VYLP
QRGRYLPD��,]JOHG�MHGQH�ILQDOQH�OLVWH�

[��URRWGLU�ILOH�DOLDV�QRGH��QRGH��ILOH��DOLDV�QRGH��
� GLU��GLU���]

[��URRWGLU�GLU���������������GLU��      ]�
0RJX`QRVW�SRNODSDQMD�LPHQD�IDMORYD�HOLPLQLVDQD

MH�XSRWUHERP�DOLDVD��=DSUDYR�VH�NRULVQLNX�QH�GDMH
SUDYR�LPH�IDMOD�RVLP�DNR�QLMH�XQLNDWQR�

ILQDO�OLVW�DOJRULWDP�
6HDUFK��LPH�IDMOD���WUDCLPR�RG�WUHQXWQH�SR]LFLMH�
��DNR�QHPD�→�GRGDM�IDMO�→�H[LW�
��DNR�LPD��DOLDV�IODJ� �WUXH�

������SURYHUL�PG��FKHFNVXP�L�VL]H
���������LVWL�→�GRGDM�X�OLVWX��IDMO��DOLDV��→��H[LW�
���������QLMH�→�WUDCL�GDOMH�→�QH[W�
*HQHULVDQMH�ILQDOQH�OLVWH�MH�MHGDQ�RG�QDMVORCHQLMLK

SURFHVD�NRMH�REDYOMD�RYDM�VLVWHP��8�DSVWUDNWQX�VWUXN�
WXUX�SRGDWDND��WM��OLVWX�XaLWDMX�VH�VYH�OLVWH�NRMH�QRG
SRVHGXMH�NDR�KDVK�WDEHOH��.DG�VX�VYL�SRGDFL�QD�MHG�
QRP�PHVWX�SULPHQMXMH�VH�JRUH�SRPHQXWL�DOJRULWDP�L
QD�NUDMX�VH�QRYD�OLVWD�L]YR]L�X�IDMO�

)73�9)6��)73�9LUWXDO�)LOH�6\VWHP�
)73�9)6�MH�SRVUHGQLN�L]PH_X�IDMO�VLVWHPD�L�)73

'DHPRQD��2YDM�IDMO�VLVWHP�VH�VQDEGHYD�SRGDFLPD�L]
ILQDOQLK�OLVWD�SUHNR�)LQDO/LVW)HWFKHU�PRGXOD��)73
9)6�VHVLMD�MH�MHGQD�OLVWD�X�NRMX�VH�VWDYOMDMX�KDVK�WD�
EHOH�VD���NOMXaD��3UYL�NOMXa�QD]YDQ�MH��®LG¯�L�QMHJRYD
YUHGQRVW�HNYLYDOHQWQD�MH�YUHGQRVWL�LG�D�)73'�VHVLMH�
'UXJL�NOMXa�LPD�LPH�®GLU¯�L�SUHGVWDYOMD�WUHQXWQL�GL�
UHNWRULMXP�X�NRP�VH�NOLMHQW�QDOD]L��3UHGQRVW�XSRWUHEH
)73�9)6�D�MH�^WR�VH�VYH�SRVPDWUD�®YLUWXHOQR¯��aDN
VH�L�ORNDOQL�)6�SRVPDWUD�YLUWXHOQR�

P\�@VHVVLRQ� ���{ ���LG��� �����
���������������������������������GLU�� �����} ���

)73�9)6�VOXCL�]D�LVaLWDYDQMH�SRGDWDND�L]�ILQDO�
QLK�OLVWD��EHOHCHQMH�WUHQXWQRJ�YLUWXHOQRJ�GLUHNWRUL�
MXPD�X�NRP�VH�NOLMHQW�QDOD]L��NDR�L�REDYH^WDYDQMH
VLVWHPD�R�GRJD_DMLPD��

8]PLPR�X�UD]PDWUDQMH�VOXaDM�GD�VH�NRULVQLN
NRQHNWRYDR�QD�MHGDQ�RG�QRGRYD�GLVWULEXLUDQRJ
VLVWHPD�L�GD�MH�]DWUDCLR�IDMO�NRML�VH�QDOD]L�QD�ORNDO�
QRP�IDMO�VLVWHPX�WRJ�QRGD��6LVWHP�̀ H�SULVWXSLWL�ORNDO�
QRP�IDMO�VLVWHPX��X]HWL�WDM�IDMO�L�LVSRUXaLWL�JD
NRULVQLNX��8�VOXaDMX�GD�MH�NRULVQLN�]DWUDCLR�IDMO�VD
XGDOMHQRJ�QRGD��QRG�QD�NRP�MH�L]YU^LR�]DKWHY
SRYH]D`H�VH�QD�XGDOMHQL�QRG�L�GREDYLWL�WUDCHQL�IDMO�L
LVSRUXaLWL�JD�NOLMHQWX��)DMO�VH�LVSRUXaXMH�GLUHNWQR�SR
SULVSH`X�VDGUCDMD�NRULVQLNX�

/RDG�EDODQFHU
.DR�^WR�MH�YH`�UHaHQR��ORDG�EDODQFLQJ�MH�YHRPD

ELWQD�RVRELQD�RYRJ�VLVWHPD��/RDG�EDODQFLQJ�VH�YU^L
VWDOQR�X�/LVW)HWFKHUX��/LVW)HWFKHU�SHULRGLaQR�GRYODaL
OLVWH��7RNRP�WRJ�SURFHVD�RQ�PHUL�YUHPH�NRMH�MH
SRWUHEQR�GD�EL�VH�GREDYLOD�OLVWD��2YD�YUHPHQD�VH
EHOHCH�ORNDOQR�QD�VYDNRP�VHUYHUX�L�YUHPHQRP�VH
JHQHUL^H�OLVWD�SULRULWHWD��3UYL�X�OLVWL�MH�QDMPDQMH�RS�
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WHUH`HQ��6D�SRUDVWRP�UHGQRJ�EURMD�QRGD�X�ORDG
EDODQVLQJ�OLVWL�UDVWH�L�QMHJRYD�RSWHUH`HQRVW�

/RDG�EDODQFLQJ�DOJRULWDP�
8aLWDM�ORDG�EDODQFLQJ�OLVWX
3URYHUL�QD�NRMLP�QRGRYLPD�IDMO�SRVWRML
3URYHUL�X�ORDG�EDODQFLQJ�OLVWL�NRML�RG�

QMLK�MH�QDMDCXUQLML�L�RG�QMHJD�]DWUDCL�IDMOD
$NR�MH�NRQHNFLMD�QHPRJX`D�ND�WRP�QRGX

SUH_L�QD�VOHGH`L�X�OLVWL
3UL�VYDNRP�]DKWHYX�]D�GREDYOMDQMH�IDMOD�VLVWHP

XaLWDYD�SUHWKRGQR�JHQHULVDQX�ORDG�EDODQVLQJ�OLVWX�
/RDG�EDODQFLQJ�OLVWD�VH�JHQHUL^H�SUL�GREDYOMDQMX�OLVWD�
3UYL�aODQ�OLVWH�MHVWH�RQDM�QRG�VD�QDMYH`LP�SULRULWHWRP
SULVWXSD��7R�MH�QRG�NRMHP�VH�QDMEUCH�SULVWXSD�VD�OR�
NDOQRJ�QRGD��.OLMHQW�MH�]DWUDCLR�IDMO��OLVWD�MH�XaLWDQD�
VOHGH`L�NRUDN�MH�SURYHUD�JGH�VH�VYH�QDOD]L�WUDCHQL
IDMO��.DGD�MH�VLVWHP�RGUHGLR�PRJX`H�ORNDFLMH�WUDCH�
QRJ�IDMOD�NUH`H�VH�VD�LVSRUXaLYDQMHP�IDMOD��8NROLNR
MH�LVSRUXaLYDQMH�VD�WH�ORNDFLMH�QHPRJX`H��ELOR�GD�MH
ORNDFLMD�QHGRVWXSQD�LOL�MH�IDMO�L]EULVDQ�LOL�SRPHUHQ�
SUHOD]L�VH�QD�GREDYOMDQMH�IDMOD�VD�VOHGH`HJ�QRGD�X
QRYRM�ORDG�EDODQVLQJ�OLVWL�NRMD�VDGUCL�VDPR�QRGRYH
QD�NRMLPD�VH�QDOD]H�NRSLMH�RULJLQDOD�WRJ�IDMOD�
&DFKH�SUR[\

8ORJD�FDFKH�SUR[\MD�MH�GD�aXYD�SRGDWNH�GREDYOMHQH
VD�GUXJLK�VHUYHUD�L�GD�SURYHUDYD�MHVX�OL�RQL�VYHCL��8
VOXaDMX�GD�VH�ORNDOQL�IDMO�UD]OLNXMH�RG�IDMOD�QD�ORNDFLML
RGDNOH�MH�GREDYOMHQ��FDFKH�SUR[\�GREDYOMD�XGDOMHQL�IDMO�
)DMORYL�VD�ORNDOQRJ�QRGD�VH�QH�NH^LUDMX�

.DG�VH�SUYL�SXW�L]YU^L�NH^LUDQMH�IDMOD�QD�ORNDOQL
IDMO�VLVWHP��VLVWHP�EHOHCL�RGDNOH�MH�IDMO�GREDYOMHQ��VD
NRJ�RG�QRGRYD��6YL�NH^LUDQL�IDMORYL�VH�VPH^WDMX�X�MHGDQ
SRVHEDQ�GLUHNWRULMXP�NRML�MH�LVNOMXaHQ�L]�/LVW)HWFKHUD��̂ WR
]QDaL�GD�VHUYHU�QH�SRSLVXMH�VDGUCDM�FDFKH�GLUHNWRUL�
MXPD��QLWL�NOLMHQW�LPD�ELOR�NDNYX�PRJX`QRVW�GD�WRP
GLUHNWRUMLXPX�GLUHNWQR�SULVWXSL��3ULVWXS�VDGUCDMX�WRJ�GL�
UHNWRULMXPD�PRJX`�MH�VDPR�SUHNR�FDFKH�SUR[\MD�
.DG�NOLMHQW�]DWUDCL�IDMO�
SURYHUDYD�VH�SRVWRMDQMH�NH^LUDQRJ�IDMOD�

LVWRJ�LPHQD
DNR�SRVWRML�→�LVSRUXaXMH�VH�NOLMHQWX
DNR�QH�SRVWRML�→�SUHOD]LPR�QD�VOHGH`L�XVORY

X�DOJRULWPX
SURYHUDYD�VH�GD�OL�IDMO�SRVWRML�QD�ORNDOQRP�IDMO�VLVWH�
PX�X]LPDMX`L�X�RE]LU�LGHQWLaQRVW�IDMOD�NRML�VH�QDOD]L
QD�XGDOMHQRP�VHUYHUX�L�ORNDOQRJ�IDMOD��SUHWKRGQR�MH
REMD^QMHQR�NDNR�VH�SURYHUDYD�LGHQWLaQRVW�IDMORYD��

DNR�SRVWRML�→�IDMO�VH�LVSRUXaXMH
DNR�QH�SRVWRML�→�IDMO�VH�GREDYOMD�VD�MHGQRJ
XGDOMHQLK�VHUYHUD�]D�aLML�L]ERU�MH�]DGXCHQ�/RDG
EDODQFHU
.DG�NRULVQLN�]DWUDCL�IDMO�NRML�VH�QDOD]L�QD�XGDOMH�

QRP�QRGX��VLVWHP�`H�SUYR�SURYHULWL�GD�OL�LPD�WDM�IDMO
QD�ORNDOQRP�IDMO�VLVWHPX��$NR�IDMO�SRVWRML��VHUYHU
SURYHUDYD�PG��VXPH�L�YHOLaLQH�IDMORYD�GD�EL�RGUHGLR
GD�OL�VX�IDMO�QD�ORNDOQRP�IDMO�VLVWHPX�L�XGDOMHQL�IDMO
LVWL��$NR�VX�IDMORYL�LVWL��SRaH`H�VH�VD�LVSRUXaLYDQMHP
RGPDK�SR�]DYU^HWNX�SURYHUH��$NR�VH�UD]OLNXMX��VHUYHU
`H�SRaHWL�VD�GREDYOMDQMHP�L�SDUDOHOQLP�LVSRUXaLYDQ�
MHP�IDMOD�NOLMHQWX�

2JUDQLaHQMD�L�PRJX`QRVWLSUR^LULYRVWL
-HGQD�RG�PDQD�RYRJ�VLVWHPD�MH�NRPSOLNRYDQD

NRQILJXUDFLMD�QRGRYD��0DGD�SRVWRML�PRJX`QRVW�LP�
SOHPHQWDFLMH�MHGQRVWDYQRJ�DODWD�NRML�EL�VOXCLR�]D
JHQHULVDQMH�NRQILJXUDFLRQLK�IDMORYD�]D�VYH�QRGRYH
SRMHGLQDaQR��WDM�DODW�EL�WUHEDR�LPDWL�PRJX`QRVW�XS�
ORDGRYDQMD�NRQILJXUDFLRQLK�IDMORYD�QD�VYDNL�QRG�
*XL�DODW�SLVDQ�X]�SRPR`�47�ELEOLRWHNH�PRJDR�EL�GD
RODN^D�DGPLQLVWUDWRULPD�SRVDR��.RQILJXUDFLRQL�ID�
MORYL�EL�PRJOL�GD�VH�VNODGL^WH�X��[PO�IRUPDWX��aLPH
EL�VH�GRGDWQR�GRELOR�QD�VNDODELOQRVWL��SUHQRVLYRVWL
NDR�L�QD�PRJX`QRVWL�XSRWUHEH�VRIWYHUD�®VD�VWUDQH¯
]D�JHQHULVDQMH�NRQILJXUDFLRQLK�IDMORYD��

9UHPH�VLQKURQL]DFLMH�L]PH_X�QRGRYD�MH�UHODWLYQR
L�]DYLVL�RG�VDPH�NRQILJXUDFLMH�GLVWULEXLUDQH�PUHCH�

2SLVDQ�QDaLQ�UDGD�FDFKH�SUR[\MD�MH�MHGQRVWDYDQ�
2Q�EL�VH�PRJDR�XQDSUHGLWL�WDNR�^WR�EL�VH�IDMORYL�GR�
EDYOMDOL�SDUFLMDOQR��7R�]QDaL�GD�EL�VH�MHGDQ�IDMO�GR�
EDYOMDR�L]���FHOLQD�SDUDOHOQR��aLPH�ELVPR�GRELOL�HIHNDW
WUDQVSUHQWQRVWL�UDGD�VLVWHPD�]D�NUDQMHJ�NRULVQLND��

=DNOMXaDN
8SRWUHED�RYRJ�GLVWULEXLUDQRJ�VLVWHPD�SRJRGQD�MH

NDNR�]D�PDOH��WDNR�L�]D�YHRPD�RELPQH�PUHCH�MHU�VLV�
WHP�SRVHGXMH�YHOLNX�VNDODELOQRVW�X�SRJOHGX�LQIUDV�
WUXNWXUH��6LVWHP�MH�GL]DMQLUDQ�GD�RSVOXCXMH�IDMORYLPD�
D�QH�GD�VH�QD�VHUYHUH�XSORDGXMX�SRGDFL��

8�RGQRVX�QD�NODVLaDQ�)73�VHUYHU��XSRWUHED�GLV�
WULEXLUDQRJ�)73�VHUYHUD�]D�NUDMQMHJ�NRULVQLND�MH
GDOHNR�EROMD��MHU�NRULVQLN�LPD�VYH�IDMORYH�QD�®MHGQRP
PHVWX¯�
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'X^DQ�3DQL`
')73'�¬�'LVWULEXWHG�)73�'DHPRQ

')73'�LV�DQ�LPSOHPHQWDWLRQ�RI�WKH�GLVWULEXWHG
)73�VHUYHU�RIIHULQJ�JUHDW�VFDODELOELW\�RI�LWV�LQIUD�
VWUXFWXUH��7KH�V\VWHP�FDQ�EH�VHW�XS�WR�EH�FHQWUDOL]HG
RU�GHFHQWUDOL]HG��'DWD�V\QFKURQL]DWLRQ�LV�DFKLHYHG
WKURXJK�WKH�GHYHORSHG�WZR�ZD\�V\QFK�PHFKDQLVP
FDOOHG�/LVW)HWFKHU��ZKLFK�RIIHUV�DGGLWLRQDO�V\VWHP
LQWHJULW\��6HUYHUV�V\QFKURQL]H�WKHLU�ILOH�DQG�GLUHFWRU\
OLVWV�DPRQJ�HDFK�RWKHU��

7KLV�V\VWHP��IURP�WKH�XVHUV�SRLQW�RI�YLHZ��RIIHUV
IDVWHU�ILOH�GLVWULEXWLRQ�LQ�FRPSDULVRQ�ZLWK�WKH�SODLQ
)73�VHUYHU��8VH�RI�WKH�GLVWULEXWHG�)73�VHUYHU�HOLPL�
QDWHV�WKH�QHHG�IRU�)73�PLUURUV��,PSOHPHQWDWLRQ�RI
WKH�/RDG�EDODQFHU�LQWR�WKH�')73'�V\VWHP�SURGXFHV
DQ�HIIHFWLYH�)73�URXWLQJ�¬�EDQGZLGWK�EDVHG�
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