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3UHGVWDYOMDPR� VLQWHWL]DWRU� VORYHQVNHJD� JRYRUD�� NL� MH

VSRVREHQ�VDPRGHMQHJD�SUHWYDUMDQMD�SROMXEQLK� VORYHQVNLK

EHVHGLO�Y�JRYRU��6LVWHP�WHPHOML�QD�]GUXåHYDQMX�RVQRYQLK

JRYRUQLK� HQRW� V� SRPRþMR� DOJRULWPD� 7'�362/$�� NL� VPR

JD� GRSROQLOL� ]� OLQHDUQR� LQWHUSRODFLMR� V� VSUHPHQOMLYLP

ãWHYLORP� LQWHUSROLUDQLK� SHULRG�� =DVQRYDQ� MH� PRGXODUQR�

NDU� RPRJRþD� HQRVWDYQR� SRSUDYOMDQMH� LQ� VSUHPLQMDQMH

SRVDPH]QLK�GHORY�VLVWHPD�

6LQWHWL]DWRU�VPR�XSRUDELOL�Y�]DSRVORYDOQHP�DJHQWX�(0$

LQ� VLFHU� ]D� JRYRUQR� SRVUHGRYDQMH� REYHVWLO� R� SURVWLK

GHORYQLK�PHVWLK�QD�LQWHUQHWX�

$%675$&7

7KLV� SDSHU� SUHVHQWV� D� WH[W�WR�VSHHFK� �776�� V\VWHP�

FDSDEOH�RI�V\QWKHVLVLQJ�FRQWLQXRXV�6ORYHQLDQ�VSHHFK��7KH

V\VWHP� LV� EDVHG� RQ� WKH� FRQFDWHQDWLRQ� RI� EDVLF� VSHHFK

XQLWV�� GLSKRQHV�� XVLQJ� 7'�362/$� WHFKQLTXH� LPSURYHG

ZLWK� D� YDULDEOH� OHQJWK� OLQHDU� LQWHUSRODWLRQ� SURFHVV�� ,QSXW

WH[W�LV�SURFHVVHG�E\�D�VHULHV�RI�LQGHSHQGHQW�PRGXOHV��7KDW

HQDEOHV� DQ� HDV\� LPSURYHPHQW� RI� VHSDUDWH� SDUWV� RI� WKH

V\VWHP�

2XU� V\VWHP� LV� XVHG� LQ� DQ� HPSOR\PHQW� DJHQW� (0$� WKDW

SURYLGHV�HPSOR\PHQW�LQIRUPDWLRQ�WKURXJK�WKH�,QWHUQHW��,W

LV� WKH� PRVW� RIWHQ� YLVLWHG� DQG� XVHG� LQWHOOLJHQW� V\VWHP� LQ

6ORYHQLD�

��� 892'

=�UD]YRMHP�LQ�YVH�YHþMR�XSRUDER�UDþXQDOQLãNH�WHKQRORJLMH

VH� MH� ]DþHOD� ND]DWL� þHGDOMH� YHþMD� SRWUHED� SR� VLVWHPLK�� NL

RPRJRþDMR� NRPXQLNDFLMR� PHG� þORYHNRP� LQ� VWURMHP� Y

QDUDYQHP� MH]LNX�� =D� WR� VR� SRWUHEQL� WDNR� VLVWHPL� ]D

UD]SR]QDYDQMH�LQ�UD]XPHYDQMH�JRYRUD��NDNRU�WXGL�VLVWHPL

]D�VLQWH]R�JRYRUD��5D]LVNDYH�QD�WHK�SRGURþMLK�SRWHNDMR�Y

VYHWX� åH� SUHNR� ��� OHW�� 7UHQXWQL� UD]YRM� MH� SULãHO� åH� WDNR

GDOHþ��GD�VR�WDNãQL�VLVWHPL�XSRUDEQL�WXGL�Y�SUDNVL�

9� 6ORYHQLML� VH� WUHQXWQR� XNYDUMDWD� V� VLQWH]R� JRYRUD

SUHGYVHP�GYH�UD]LVNRYDOQL�VNXSLQL��2GVHN�]D�LQWHOLJHQWQH

VLVWHPH� �YRGMD�SURI��GU�� ,YDQ�%UDWNR��� NL� GHOXMH� Y� RNYLUX

,QVWLWXWXWD� -RåHI� 6WHIDQ� Y� /MXEOMDQL� LQ� /DERUDWRULM� ]D

XPHWQR� ]D]QDYDQMH� �YRGMD� SURI�� GU�� 1LNROD� 3DYHãLü�� QD

)DNXOWHWL�]D�HOHNWURWHKQLNR�Y�/MXEOMDQL�

1D�,QVWLWXWX�-RåHI�6WHIDQ�MH�������OHWD�6��:HLOJXQ\�L]GHODO

VLVWHP�]D�L]JRYRUMDYR�L]ROLUDQLK�VORYHQVNLK�EHVHG�>�@��$�

'REQLNDU� MH� UD]YLO� PRGXO� ]D� QDSRYHGRYDQMH� VORYHQVNH

VWDYþQH�LQWRQDFLMH�LQ�WUDMDQMD�SUHPRURY�>����@��/HWD�����

MH� ELO� ]DVQRYDQ� QRY� VLQWHWL]DWRU� VORYHQVNHJD� JRYRUD�

VSRVREHQ�VDPRGHMQHJD�SUHWYDUMDQMD�SROMXEQLK� VORYHQVNLK

EHVHGLO� Y� JRYRU� >��� ��� ��� �@�� 5D]YRM� SRGREQHJD� VLVWHPD

SRWHND� Y]SRUHGQR� WXGL� QD� )DNXOWHWL� ]D� HOHNWURWHKQLNR� Y

/MXEOMDQL�>����@�

��� =*5$'%$�6,67(0$

6LVWHP� 6776� ±� 6ORYHQLDQ� 7H[W�WR�6SHHFK� 6\VWHP

�KWWS���]ODWRXVW�LMV�VL�VWWV�VWWV�KWP�� MH� ]DVQRYDQ� PRGXODUQR

>��� �@�� NDU� RPRJRþD� HQRVWDYQR� SRSUDYOMDQMH� SRVDPH]QLK

GHORY�VLVWHPD��NL� VR�SRYVHP�QHRGYLVQL�GUXJ�RG�GUXJHJD�

9KRG� Y� VLQWHWL]DWRU� MH� SROMXEQR� VORYHQVNR� EHVHGLOR

SUHGVWDYOMHQR� Y� GLJLWDOQL� REOLNL�� 9� KLHUDUKLþQL� DUKLWHNWXUL

VLVWHPD� >�@� �VOLND� ��� MH� QD� SUYHP� PHVWX� PRGXO� ]D

SUHGREGHODYR�EHVHGLOD�� VOHGLWD�PX� JUDIHPVNR� �� IRQHPVNL

PRGXO�LQ�PRGXO�]D�QDVWDYOMDQMH�SUR]RGLþQLK�SDUDPHWURY�

6OLND����6LVWHP�6776�]D�VLQWH]R�VORYHQVNHJD�JRYRUD�



.RW� ]DGQML� QDVWRSD� PRGXO� ]D� ]GUXåHYDQMH� RVQRYQLK
JRYRUQLK� HQRW�� NDWHUHJD� UH]XOWDW� MH� GLJLWDOQL� ]DSLV
XPHWQHJD�JRYRUD��NL�JD�SUHGYDMDPR�SUHNR�]YRþQH�NDUWLFH
UDþXQDOQLND�

���� 3UHGREGHODYD�EHVHGLOD

9� ID]L� SUHGREGHODYH� YKRGQHJD� EHVHGLOD� QDMSUHM
SUHWYRULPR�UD]OLþQH�IRUPDWH�EHVHGLOD�Y�$6&,,�]DSLV��1DWR
RGVWUDQLPR� YVH� RGYHþQH� VLPEROH�� ]DSLãHPR� RNUDMãDYH� Y
QMLKRYL� SROQL� REOLNL�� FLIUH� UD]YLMHPR� Y� ãWHYQLNH� WHU
SRLãþHPR� SRPHQ� UD]QLP� RVWDOLP� ]DSLVRP� LQ� ]QDNRP
�GDWXPL�� XUH�� LGHRJUDPL��� 3UL� WHP� VL� SRPDJDPR� ]
QDMUD]OLþQHMãLPL�VH]QDPL�SUDYLO�LQ�VORYDUML��NL�MLK�ODKNR�SR
SRWUHEL� WXGL� GRSROQMXMHPR�� 2SLVDQL� SRVWRSNL� VH� L]YDMDMR
SRYHG�]D�SRYHGMR��1D�NRQFX�FHORWQR�EHVHGLOR� UD]GHOLPR
QD�SRVDPH]QH�EHVHGH�LQ�RVQRYQD�ORþLOD�
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6OLND����6H]QDP�QHNDWHULK�QDMSRJRVWHMãLK�EHVHG�V
SRGURþMD�]DSRVORYDQMD�LQ�QMLKRYD�L]JRYDUMDYD�

���� *UDIHPVNR�IRQHPVND�SUHWYRUED

*UDIHPVNR�IRQHPVNR� SUHWYRUER� ODKNR� RSLãHPR� Y� WUHK
NRUDNLK�

�� SRJOHGDPR�� DOL� VH� LVNDQD� EHVHGD� QDKDMD� Y
VORYDUMLK�L]JRYDUMDY�

�� þH� MR� QDMGHPR�� SUHSLãHPR� SUHYRG� EHVHGH� Y
IRQHWLþQL� ]DSLV�� SUL� þHPHU� GRGDWQR� XSRãWHYDPR
NRDUWLNXODFLMR�PHG�VRVHGQMLPL�EHVHGDPL�>�@�

�� EHVHGDP�� NL� MLK� QL� Y� VORYDUMLK� L]JRYDUMDY�
GRORþLPR� PHVWR� QDJODVD�� WHPX� VOHGL� SUHWYRUED� Y
IRQHWLþQL�]DSLV�

6ORYDUMH� QDMEROM� SRJRVWLK� EHVHG� VPR� UD]GHOLOL� QD� YHþ
SRGVORYDUMHY�� ãWHYQLNL�� ODVWQD� LPHQD�� DNURQLPL�

NRORNDFLMH��VSORãQH�EHVHGH��QDMREVHåQHMãL�GHO���EHVHGH� L]
GDQHJD� SRGURþMD� XSRUDEH� �Y� QDãHP� SULPHUX� MH� WR
]DSRVORYDQMH�R]��SURVWD�GHORYQD�PHVWD��VOLND����>�@�
$YWRPDWVNR� SUHWYRUER� Y� IRQHWLþQL� ]DSLV� RSUDYLPR� ]
YHþMLP� ãWHYLORP� NRQWHNVWQR� RGYLVQLK� SUDYLO� >��� ���� ��@�
3UL�QDVWDYOMDQMX�QDJODVQHJD�PHVWD�EHVHG�VL�SRPDJDPR�ãH
V� VH]QDPL� QDJODãHQLK� LQ� QHQDJODãHQLK� HQRW� >��� �@�� *OHGH
QD� WR�� GD� MH� ]D� VORYHQVNL� MH]LN� ]QDþLOQR� SURVWR� PHVWR
QDJODVD�� NL� VH� JD� QDXþLPR� KNUDWL� ]� XþHQMHP� MH]LND� LQ
EHVHG��MH�WR�YVH�SUHM�NRW�HQRVWDYQR�RSUDYLOR��7D�GHO�]DWR
WUHQXWQR�SUHGVWDYOMD�QDMãLENHMãR�WRþNR�QDãHJD�VLVWHPD�

���� 'RORþLWHY�SUR]RGLþQLK�SDUDPHWURY

3UDYLOQD� QDVWDYLWHY� SUR]RGLþQLK� SDUDPHWURY�� SRGDQLK� Y
REOLNL� RVQRYQH� IUHNYHQFH� LQ� þDVD� WUDMDQMD� IRQHPRY�
PRþQR� YSOLYD� WDNR� QD� QDUDYQRVW� NRW� WXGL� UD]XPOMLYRVW
XPHWQHJD� JRYRUD�� 6LQWHWL]LUDQL� JRYRU�� SUL� NDWHUHP� VR
XSRãWHYDQH� OH� VUHGQMH� YUHGQRVWL� RVQRYQH� IUHNYHQFH� LQ
WUDMDQMD�SRVDPH]QLK�JODVRY��]YHQL�PRþQR�QHQDUDYQR�>�@�
3RVWRSHN�QDVWDYOMDQMD�SUR]RGLþQLK�SDUDPHWURY�REVHJD� WUL
NRUDNH�>�@�

�� QDVWDYOMDQMH�WUDMDQMD�

�� QDVWDYOMDQMH�RVQRYQH�IUHNYHQFH�

�� GRORþLWHY�PHVWD�LQ�WUDMDQMD�SUHPRURY�

0RGHOLUDQMH�WUDMDQMD

*RYRUQLP�HQRWDP�Y� WUDMDQMX�HQH�EHVHGH�VSUYD�SULUHGLPR
LQKHUHQWQH� GROåLQH�� NL� MLK� GRELPR� NRW� YVRWR� LQKHUHQWQLK
GROåLQ� JODVRY�� YVHERYDQLK� Y� EHVHGL�� 'HMDYQLNL�� NL� MLK
REUDYQDYDPR� VR�� LPH� LQ� YUVWD� JODVX�� JODVRYQL� NRQWHNVW�
SRORåDM� JODVX� ]QRWUDM� EHVHGH�� YUVWD� ]ORJD�� QDJODãHQRVW
]ORJD��SRORåDM�]ORJD�Y�EHVHGL��.R�VH�EHVHGH�YNOMXþXMHMR�Y
YHþMH� JRYRUQH� HQRWH�� VH� VNUDMãXMHMR� DOL� SRGDOMãXMHMR� Y
VNODGX� ]� ]DKWHYDPL� YLãMHQLYRMVNLK� SUR]RGLþQLK� SRMDYRY�
3UL� WHP� XSRãWHYDPR� UD]OLþQH� SDUDPHWUH�� NRW� VR� SRORåDM
EHVHGH�Y�IUD]L�� L]EUDQR�KLWURVW�JRYRUD� LQ�GROåLQR�EHVHGH�
L]UDåHQR�V�ãWHYLORP�]ORJRY�Y�EHVHGL�>����@�

0RGHOLUDQMH�RVQRYQH�IUHNYHQFH

3UL� QDVWDYOMDQMX� RVQRYQH� IUHNYHQFH� VPR� XSRUDELOL� WDNR
LPHQRYDQL� �VXSHUSR]LFLMVNL�� PRGHO�� NL� GHILQLUD� SRWHN
RVQRYQHJD�WRQD�Y�LQWRQDFLMVNHP�VHJPHQWX�NRW�YVRWR�>��@�

�� JOREDOQH��QRVLOQH��NRPSRQHQWH�LQ

�� ORNDOQLK�NRPSRQHQW�

*OREDOQD� NRPSRQHQWD� RVQRYQHJD� WRQD� MH� Y� LQWRQDFLMVNLK
VHJPHQWLK� SRYH]DQD� LQ� UHODWLYQR� UDYQD� WHU� RGYLVQD� RG�
YUVWH� LQWRQDFLMVNHJD� VHJPHQWD�� SRORåDMD� LQWRQDFLMVNHJD
VHJPHQWD� Y� VHVWDYOMHQLK� REOLNDK� SRYHGL� LQ� GROåLQH
LQWRQDFLMVNHJD�VHJPHQWD�>��������@�
1DG� JOREDOQL� SRWHN� RVQRYQHJD� WRQD� MH� GRGDQD� ORNDOQD
NRPSRQHQWD�� NL� MH� GHILQLUDQD� ]D� SRXGDUMHQH� EHVHGH� R]�
QDJODãHQH� ]ORJH� Y� LQWRQDFLMVNHP� VHJPHQWX� >��@�� 3UL
WRQVNHP�QDJODãHYDQMX�MH�]QDþLOQR�QDUDãþDQMH�WRQD�]QRWUDM
QDJODãHQHJD� ]ORJD�� 3R� GRVHJX� WRQVNHJD� YUKD� VOHGL



XSDGDQMH�� NL� MH� RGYLVQR� RG� YUVWH� EHVHGH� �RNVLWRQ� DOL
EDULWRQ��WHU�RG�YUVWH�QDJODVD��DNXW�DOL�FLUNXPIOHNV��>�@�

6OLND� ��� 5H]XOWDW� PRGHOLUDQMD� RVQRYQH� IUHNYHQFH� ]D
VWDYHN�� �.MH� MH� KRGLO� WROLNR� þDVD"��� .YDGUDWNL
SUHGVWDYOMDMR� SRVQHWHN� QDUDYQHJD� JRYRUD� Y� VLVWHPX
,176,17�� NURJFL� SD� NDUDNWHULVWLþQH� WRþNH� XPHWQR
JHQHULUDQHJD�SRWHND�RVQRYQH�IUHNYHQFH�

.HU� VR� SUHKRGL� PHG� SRVDPH]QLPL� IRQHPL� VNRUDM� YHGQR
SRVWRSQL� LQ� VH� JRYRUQL� VLJQDO� ]YH]QR� VSUHPLQMD� >�@�� MH
ELOR�SRWUHEQR�]D�VLPXOLUDQMH�QDUDYQHJD�SRWHND�RVQRYQHJD
WRQD�SRLVNDWL�]YH]QH�IXQNFLMH�EUH]�QHQDGQLK�VSUHPHPE�DOL
QH]YH]QRVWL� QD� VWLNLK� PHG� SRVDPH]QLPL� IRQHPL�� =D
JOREDOQR� NRPSRQHQWR� VPR� L]EUDOL� HNVSRQHQWQR� IXQNFLMR�
]D�ORNDOQH�NRPSRQHQWH�SD�NRVLQXVQH�IXQNFLMH��VOLND����>��
��@�

'RORþLWHY�PHVWD�LQ�WUDMDQMD�SUHPRURY

*OHGH�QD�GROåLQR�SUHPRURY�LQ�SRORåDM�Y�EHVHGLOX� ORþLPR
ãWLUL�VNXSLQH��SUHPRUL�SUL�QDVORYLK��VR�QDMGDOMãL���SUHPRUL
QD� NRQFX� SRYHGL�� SUHPRUL� Y� SRYHGL� QD� PHVWLK� ORþLO� LQ
SUHPRUL� Y� SRYHGL� QD� PHVWLK� ULWPLþQLK� GHOLWHY� �RELþDMQR
SUHG�YH]QLNL�LQ��SD��WHU�LQ�VLFHU�Y�GDOMãLK�VWDYNLK��>�@�

���� =GUXåHYDQMH�RVQRYQLK�JRYRUQLK�HQRW

%D]D�GLIRQRY

9� SRVQHWL� ED]L� RVQRYQLK� HQRW� VH� QDKDMD� ����� GLIRQRY
�ORþLPR�PHG����UD]OLþQLPL�JODVRYL�� >����@��'LIRQL� VR�ELOL
L]UH]DQL� L]� EUH]SRPHQVNLK� EHVHG�� ORJDWRPRY�� 6QHPDQMH
VPR� RSUDYLOL� Y� VWXGLMVNLK� UD]PHUDK�� SUL� þHPHU� MH� JRYRU
SULVSHYDO� SURIHVLRQDOQL� JRYRUHF� V� VORYHQVNHJD
QDFLRQDOQHJD� UDGLD�� 5D]þOHQMHYDQMH� LQ� R]QDþHYDQMH
GLIRQRY� MH� SRWHNDOR� URþQR�� NDU� MH� SUHFHM� GROJRWUDMHQ
SRVWRSHN� >�@�� 9� SUHWHNORVWL� MH� ELOR� QDUHMHQLK� åH� YHþ
SRL]NXVRY� VDPRGHMQHJD� SULGRELYDQMD� ]ELUN� GLIRQRY�
YHQGDU� ãH� QREHGHQ� GR� VHGDM� QL� GDO� ]DGRYROMLYLK
UH]XOWDWRY�

6LQWH]D�XPHWQHJD�JRYRUD

=D� ]GUXåHYDQMH� RVQRYQLK� JRYRUQLK� HQRW� VPR� L]EUDOL
DOJRULWHP� 7'�362/$� >��@�� NL� VPR� JD� GRSROQLOL� ]
OLQHDUQR� LQWHUSRODFLMR� V� VSUHPHQOMLYLP� ãWHYLORP
LQWHUSROLUDQLK�SHULRG�>��@��$OJRULWHP�7'�362/$�MH�KLWHU
LQ�]DJRWDYOMD�YLVRNR�NDNRYRVW�VLQWHWL]LUDQHJD�JRYRUD�>��@�

2PRJRþD� VRþDVHQ� QDG]RU� WDNR� QDG� RVQRYQR� IUHNYHQFR
NRW� QDG� WUDMDQMHP� VLQWHWL]LUDQHJD� VLJQDOD�� 1MHJRYH
SRPDQMNOMLYRVWL�VH�NDåHMR�Y�REOLNL�VSHNWUDOQLK�QH]YH]QRVWL
QD� PHVWLK� OHSOMHQMD�� 7H� QH]YH]QRVWL� RGSUDYLPR� V
SRVWRSNRP� OLQHDUQH� LQWHUSRODFLMH�� ,QWHUSRODFLMD� SRWHND� Y
þDVRYQHP�SURVWRUX��]DWR�WXGL�QL�UDþXQVNR�SUHYHþ�]DKWHYQD
>��@�

�� =$326/29$/1,�$*(17�(0$

2SLVDQL� VLVWHP� ]D� VLQWH]R� VORYHQVNHJD� JRYRUD� VPR
XSRUDELOL� Y� ]DSRVORYDOQHP� DJHQWX� (0$� �KWWS���ZZZ�
DL�LMV�VL�aHPD��� >��� ��@�� NL� SRVUHGXMH� LQIRUPDFLMH�� YH]DQH
QD�]DSRVORYDQMH�SUHN�LQWHUQHWD��VOLND����
6LVWHP� ]D� VLQWH]R� VORYHQVNHJD� JRYRUD� VPR� XSRUDELOL� Y
QDMEROM� RELVNDQHP� PRGXOX�� NL� SRVUHGXMH� LQIRUPDFLMH� R
SURVWLK� GHORYQLK� PHVWLK� Y� 6ORYHQLML�� %HVHGLOR�� NL� JD
VLQWHWL]LUDPR�� MH� GHORPD� RPHMHQR� �QSU�� YUVWD� SRNOLFD��
GHORPD� QHRPHMHQR� �QSU�� QDVORY��� 2E� L]ELUL� JRYRUQH
RSFLMH� VLVWHP� SUHN� LQWHUQHWD� SRVUHGXMH� XSRUDEQLNX
GDWRWHNR� WLSD� :$9� V� SUHEUDQLP� REYHVWLORP�� 7LSLþQR
REYHVWLOR�R�SURVWHP�GHORYQHP�PHVWX�YVHEXMH�RG� ���� GR
����]QDNRY��GROåLQD�JRYRUQH�GDWRWHNH�SD�]QDãD�RNROL����
.%�

6OLND����=DSRVORYDOQL�DJHQW�(0$�

�� 35(,=.86�6,17(7,=$725-$

3UL� SUHL]NXVX� NDNRYRVWL� VLQWHWL]LUDQHJD� JRYRUD� MH
VRGHORYDOR����SRVOXãDOFHY�Y�VWDURVWQHP�UD]SRQX�PHG���
LQ����OHWL��2G�WHJD�VR�ELOL� WULMH�SRVOXãDOFL�åHQVNHJD�VSROD
LQ� RVHP� PRãNHJD� VSROD�� 9HþLQD� SRVOXãDOFHY� SUHG
SUHL]NXVRP�ãH�QL�VOLãDOD�VLQWHWL]LUDQHJD�JRYRUD�>�@�
3UL� SUYHP� WHVWX� VPR� SUHYHUMDOL� UD]XPOMLYRVW� SRVDPH]QLK
EHVHG��3RVOXãDOFHP�VPR�SUHGYDMDOL����EHVHG�LQ�MLK�SURVLOL�
GD�QD�SULSUDYOMHQH�SROH�]DSLãHMR�YVH��NDU�VR�VOLãDOL��3UL�WHP
VR�]DSLVRYDOL�YVDNR�EHVHGR�VSURWL��,]�QDSLVDQHJD�EHVHGLOD
VPR�L]UDþXQDOL�RGVWRWHN�SUDYLOQR�UD]SR]QDQLK�EHVHG�
3UL�GUXJHP�WHVWX�VPR�SRVOXãDOFHP�SUHGYDMDOL�REYHVWLOD�R
SURVWLK� GHORYQLK� PHVWLK�� =RSHW� VPR� MLK� QDSURVLOL�� GD� VL



]DSLãHMR� YVH�� NDU� VR� VOLãDOL�� 7HVWLUDQFL� VR� LPHOL� PRåQRVW
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