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([LVWHQ� HQ� OD� DFWXDOLGDG� GLYHUVRV� PRGHORV� GH� SUyWHVLVPLRHOpFWULFDV� GH�PDQR� FRQ� SUHVWDFLRQHV� GLVSDUHV�� GHVGH� ODV� TXH~QLFDPHQWH�UHDOL]DQ�HO�PRYLPLHQWR�GH�SLQ]D�SDUD�DJDUUDU�REMHWRVKDVWD� ODV� TXH� URWDQ� OD� PXxHFD� \� WUDQVPLWHQ� VHQVDFLRQHVUHODFLRQDGDV� FRQ� IUtR� R� FDORU� \� FRQ� OD� SUHVLyQ� HMHUFLGD�� (QFXDOTXLHU�FDVR��HVWDV�SUyWHVLV� VRQ�FDUDV�\� QR� WRGRV� ORV�SDFLHQWHVUHVXOWDQ� VHU� EXHQRV� FDQGLGDWRV� D� XVXDULRV� GH� GLFKDV� SUyWHVLV�GHELGR�D�TXH�QR�VRQ�FDSDFHV�GH�FRQWURODUODV�GH�IRUPD�HILFLHQWH�
(O�VLVWHPD��TXH�VH�HQFXHQWUD�HQ�DYDQ]DGD�IDVH�GH�GHVDUUROOR�\KD�VLGR�GLVHxDGR�tQWHJUDPHQWH�HQ�QXHVWUR�JUXSR�GH�LQYHVWLJDFLyQ�HVWi�HQFDPLQDGR�D�VXVWLWXLU�D�ODV�SUyWHVLV�UHDOHV�HQ�HO�SURFHVR�GHDSUHQGL]DMH�
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)LJXUD����'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD

(O� SURSyVLWR� GHO� VLVWHPD� GHVDUUROODGR� HV� HO� GH� PHGLU�� SRUPHGLR� GH� HOHFWURGRV�� ODV� VHxDOHV� ELRHOpFWULFDV� JHQHUDGDV� SRU� HOFXHUSR� KXPDQR� HQ� HO� SURFHVR� GH� DFWLYDFLyQ� GH� ODV� ILEUDVPXVFXODUHV� TXH� QR� KDQ� TXHGDGR� GDxDGDV� SRU� OD� OHVLyQ�� /DVFDUDFWHUtVWLFDV� GHO� HTXLSR� GLVHxDGR� SXHGHQ� UHVXPLUVH� FRQ� HQ� HOGLDJUDPD�GH�EORTXHV�TXH�VH�PXHVWUD�HQ�OD�)LJXUD���
�����0yGXOR�$��FDQDO�GLIHUHQFLDO

(O� PyGXOR� $� GH� OD� )LJXUD� �� UHSUHVHQWD�� SRU� VX� PRGR� GHIXQFLRQDPLHQWR�� XQ� FDQDO� GLIHUHQFLDO� DO� FXDO� VH� FRQHFWDQ� WUHVHOHFWURGRV��H���H��\� UHI��6L� GHILQLPRV�9
H�
� FRPR� OD�GLIHUHQFLD�GH

SRWHQFLDO�HQWUH�HO�HOHFWURGR�H��\� UHI�\��GH� OD�PLVPD�PDQHUD��9
H�FRPR�GLIHUHQFLD�GH�SRWHQFLDO�HQWUH�H��\�UHI�� OD� WDUHD�GHO�FDQDO�HVUHFRJHU� \� DPSOLILFDU� OD� GLIHUHQFLD� GH� WHQVLRQHV� 9
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YDQ� D� JHQHUDU� GXUDQWH� OD� DFWLYLGDG� PXVFXODU� GHO� SDFLHQWH�� /RVGLIHUHQWHV� EORTXHV� GHO� FDQDO�� GHVFULWRV� D� FRQWLQXDFLyQ�� VHHQFDUJDUiQ� GH� DFRQGLFLRQDU� OD� VHxDO� SDUD� VHU� UHFRJLGD� SRU� HORUGHQDGRU�
��� $PSOLILFDGRU� GH� LQVWUXPHQWDFLyQ� LQWHJUDGR� ,1$����� GH� ODFDVD�%XUU�%URZQ�
��� )LOWUR� DFWLYR�SDVR�DOWR��'HWHUPLQD� HO� FRPLHQ]R�GH� OD� EDQGDGH�SDVR�
��� )LOWUR�DFWLYR�GH�UDQXUD� �SDUD� UHFKD]R�GH�HVS~UHRV�GH����+]GH�OD�UHG���&RQILJXUDEOH�
��� 6HOHFWRU�GH�JDQDQFLD�
��� )LOWUR� SDVR�EDMR�� 'HWHUPLQD� HO� ILQDO� GH� OD� EDQGD� GH� SDVR�,QFOX\H� XQD� HWDSD� GH� ILOWURV� FRQPXWDGRV�� EDVDGD� HQ� HO/0)���� GH� 1DWLRQDO� 6HPLFRQGXFWRU�� DFWLYDEOH� D� YROXQWDGSRU�PHGLR�GHO�EXV�GH�FRQWURO��(O�GLVHxR�GHO�EORTXH���SHUPLWHGRV�PRGRV�GH�WUDEDMR��L��6LQ�DFWLYDU� ORV� ILOWURV�FRQPXWDGRV�OD� IUHFXHQFLD� GH� FRUWH� HV� VHOHFFLRQDGD� HQWUH� GRV� YDORUHVSRVLEOHV�� LL�� $FWLYDQGR� ORV� ILOWURV� FRQPXWDGRV�� 3HUPLWHDMXVWDU� OD� IUHFXHQFLD� GH� FRUWH� HQ� IXQFLyQ� GH� XQD� VHxDOFXDGUDGD�GH�UHORM��TXH�GHEH�VHU�VXPLQLVWUDGD�SRU�XQ�PyGXORH[WHULRU�
�����0yGXOR�%��FRPXQLFDFLyQ�FRQ�HO�RUGHQDGRU

(O� PyGXOR� %� VH� HQFDUJD� GH� FRQYHUWLU� OD� VHxDO� DQDOyJLFD� DIRUPDWR�GLJLWDO� �EORTXH� ��� \� WUDVSDVDUOD� DO� RUGHQDGRU� SRU�PHGLRGH� XQD� PHPRULD� ),)2� TXH� HV� OHtGD� SHULyGLFDPHQWH� SRU� HORUGHQDGRU� D� WUDYpV� GHO� SXHUWR� SDUDOHOR� �EORTXHV� ��� ��� ���� SDUDOXHJR�PRVWUDU�HQ�SDQWDOOD�ORV�UHVXOWDGRV�
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�����&RPSRUWDPLHQWR�GHO�VLVWHPD
(O�PyGXOR�$�HV�HO�FRUD]yQ�GH�OD�³FDEHFHUD�DQDOyJLFD´��OD�FXDOFRQVWD�GH�YDULRV�PyGXORV�GH�WLSR�$�\�RWURV�HOHPHQWRV�DGLFLRQDOHVHQVDPEODGRV� FRQMXQWDPHQWH�� SXGLpQGRVH� XWLOL]DU� KDVWD� FXDWURWDUMHWDV� $� �FXDWUR� FDQDOHV� GLIHUHQFLDOHV�� HQ� GLFKD� FDEHFHUD�� 6XUHVSXHVWD� HQ� IUHFXHQFLD� KD� VLGR�PHGLGD� GH� IRUPD� UHDO� EDUULHQGRHQ IUHFXHQFLD� FRQ� XQ� JHQHUDGRU� GH� IXQFLRQHV� \� REVHUYDQGR� ORVGDWRV�HQ�XQ�RVFLORVFRSLR�GLJLWDO��'LFKD�UHVSXHVWD��SDUD�OD�Pi[LPDEDQGD�GH�WUDEDMR�SRVLEOH��HV�OD�TXH�VH�PXHVWUD�HQ�OD�)LJXUD���
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5HVSXHVWD�HQ�DPSOLWXG�SDUD�SUHILOWUR�GH���.+]

)LJXUD����5HVSXHVWD�HQ�IUHFXHQFLD�GHO�VLVWHPD

(V� SRVLEOH� YHULILFDU� JUiILFDPHQWH� HO� IXQFLRQDPLHQWR� GHOVLVWHPD�GH�DGTXLVLFLyQ��IRUPDGR�SRU�OD�FDEHFHUD�DQDOyJLFD�$�\�HOPyGXOR� GH� FRQYHUVLyQ� GLJLWDO� %�� SRU� PHGLR� GHO� VRIWZDUHGHVDUUROODGR� HVSHFtILFDPHQWH� SDUD� HO� VLVWHPD�� TXH� PXHVWUD� HQWLHPSR� UHDO� ODV� VHxDOHV� UHFRJLGDV�� (Q� OD� ILJXUD� VH� REVHUYD� HOUHVXOWDGR� SDUD� XQD� FRQWUDFFLyQ� GH� EtFHSV� PHGLGD� FRQ� QXHVWURHTXLSR�
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)LJXUD����&RQWUDFFLyQ�GHO�EtFHSV
(O�VHJXQGR�PyGXOR�LPSRUWDQWH�GH�VRIWZDUH�HV�HO�TXH�SHUPLWHUHFRQRFHU� ODV� VHxDOHV� SURFHGHQWHV� GHO� VLVWHPD� GH� DGTXLVLFLyQ� \JHQHUDU� OD� UHSUHVHQWDFLyQ� WULGLPHQVLRQDO�GHO�EUD]R��DVt� FRPR�VXVPRYLPLHQWRV�� HQ� OD� SDQWDOOD� GHO� RUGHQDGRU�� 'LFKR� VRIWZDUHHVWDEOHFH� XQ� SURJUDPD� JUiILFR� GH� HQWUHQDPLHQWR�� HQ� HO� FXDO� HOSDFLHQWH� GHEH� FRPSOHWDU� XQD� VHULH� GH� HMHUFLFLRV� SURSXHVWRV�KDFLHQGR� TXH� OD� UHSUHVHQWDFLyQ� GHO� EUD]R� TXH� REVHUYD� HQ� ODSDQWDOOD��)LJXUD����UHVSRQGD�D�VXV�HVIXHU]RV�PXVFXODUHV�GH�IRUPDFRRUGLQDGD�

)LJXUD����'RV�HMHPSORV�GH�OD�UHSUHVHQWDFLyQ�JUiILFD�YLVWDHQ OD�SDQWDOOD
(O� UHFRQRFLPLHQWR�GH� ODV� VHxDOHV�ELRHOpFWULFDV� UHFRJLGDV� SRUOD FDEHFHUD� DQDOyJLFD� VH� HIHFW~D� XWLOL]DQGR� XQ� DOJRULWPR� EDVDGRHQ HO� PpWRGR� GHO� KLVWRJUDPD� GH� =KDUGRVWL� >�@�� PRGLILFDGR� \DGDSWDGR�SDUD�HVWD�DSOLFDFLyQ��GH� IRUPD�TXH�VH�FODVLILFD�HO�QLYHOGH�HVIXHU]R�UHDOL]DGR�HQ�IXQFLyQ�GH�ODV�DPSOLWXGHV�UHFRJLGDV�SRUHO VLVWHPD�GH�DGTXLVLFLyQ��/D�FODVLILFDFLyQ�GLVWLQJXH� WUHV� QLYHOHVGH�HVIXHU]R�PXVFXODU�

� FRQWUDFFLyQ�QXOD�
� FRQWUDFFLyQ�PHGLD�
� FRQWUDFFLyQ�IXHUWH�

/RV� H[SHULPHQWRV� VH� KDQ� HIHFWXDGR� HPSOHDQGR� GRV� FDQDOHVGHO� WLSR�$��GH�IRUPD�TXH��DWHQGLHQGR�D�HVWD�~OWLPD�FODVLILFDFLyQ�YDPRV�D�GLVSRQHU�GH���JUDGRV�GH�OLEHUWDG�SDUD�JHQHUDU�GLIHUHQWHVDFFLRQHV�VREUH�HO�EUD]R�YLUWXDO�TXH�VH�SUHVHQWD�HQ�OD�SDQWDOOD�
��� &21&/86,21(6

6H� KD� GHVDUUROODGR� XQ� VLVWHPD� GH� EDMR� FRVWH�� XWLOL]DQGR� XQRUGHQDGRU� HVWiQGDU� WLSR� 3&� \� VRIWZDUH� \� HOHFWUyQLFD� GH� GLVHxRSURSLR�� REWHQLpQGRVH� UHVXOWDGRV� SUiFWLFRV� PX\� VDWLVIDFWRULRV� \XQD�HOHFWUyQLFD� UREXVWD��1R�REVWDQWH�� VHJXLPRV� WUDEDMDQGR� HQ� ODPHMRUD�GH�ORV�DOJRULWPRV�GH�UHFRQRFLPLHQWR�GH�SDWURQHV�FRQ�HO�ILQGH�ORJUDU�XQ�PHMRU�UHQGLPLHQWR�GH�ODV�UXWLQDV�GHO�HQWUHQDGRU�
�����$JUDGHFLPLHQWRV

$JUDGHFHPRV� HO� DSR\R� H� LQWHUpV� PRVWUDGR� SRU� SDUWH� GH� OD)XQGDFLyQ�0$3)5(�0HGLFLQD��TXH�KD�SHUPLWLGR�HO�GHVDUUROOR�GHHVWH�SUR\HFWR�
��� 5()(5(1&,$6

>�@� 0XQGR� (OHFWUyQLFR� �YDULRV� DXWRUHV��� ,QWURGXFFLyQ� D� OD%LRLQJHQLHUtD� (G��0DUFRPER�������>�@� =DUGRVKWL�.HUPDQL� 0��� :KHHOHU� %�� &��� %DGLH� .�� DQG+DVKHPL� 5�� 0�� (0*� IHDWXUH� HYDOXDWLRQ� IRU� PRYHPHQWFRQWURO� RI� XSSHU� H[WUHPLW\� SURVWKHVHV�� ,((� 7UDQVDFWLRQV� RQ5HKDELOLWDWLRQ�(QJLQHHULQJ��������YRO�����Q����>�@� 'XSRQW�$��&���0RULQ�(��/��$ P\RHOHFWULF�FRQWURO�HYDXDWLRQDQG� WUDLQHU� V\VWHP�� ,(((� 7UDQVDFWLRQV� RQ� 5HKDELOLWDWLRQ(QJLQHHULQJ��������YRO�����Q����>�@� 2¶1HLOO� 3��$���0RULQ� (�� /��� 6FRWW� 5��1��0\RHOHFWULF� VLJQDOFKDUDFWHULVWLFV� IURP�PXVFOHV� LQ� UHVLGXDO� XSSHU� OLPEV�� ,(((7UDQVDFWLRQV� RQ�5HKDELOLWDWLRQ�(QJLQHHULQJ�� ������ YRO���� Q���
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