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Resumo:

Este artigo apresenta uma proposta de trabalho de conclusão de curso (TCC) que trata da revisão 
bibliográca sobre sistemas de controle, métodos de posicionamento e estabilidade de aeromodelo se 
utilizando da plataforma Arduino para solucionar o sistema de guiamento de um Veículo Aéreo Não 
Tripulado (VANT) com a nalidade de monitoramento de linhas de transmissão. A ideia é que o VANT 
seja capaz de partir de um local de origem com as coordenadas pré-definidas através do Sistema de 
Posicionamento Global (GPS - Global Positioning System) e seguir esta trajetória até o local de destino. 
Ao chegar no local de destino, fica sobrevoando, a uma altura segura a ser definida, até que o controlador 
opere remotamente aproximando e posicionando para uma melhor visualização por câmeras das linhas 
que devem ser monitoradas. A aeronave pousa e decola com voo vertical, não precisando de pista para 
tal, e assim que alcançar uma altitude segura, os motores iniciam um movimento de rotação no eixo da 
asa, de 90º à 0º, de forma que se desloca horizontalmente. Este detalhe não apena facilita o pouso e 
decolagem em quaisquer áreas, como possibilita uma maior autonomia de voo e menor tempo para 
chegar ao destino. Após configurado para seguir uma trajetória, sensores de calor podem ser acionados 
no intuito de verificar anormalidades nas linhas, caso encontre uma temperatura elevada, considerada 
fora dos parâmetros normais, é enviado um sinal ao controlador e marcada a posição (coordenadas) do 
ponto a ser inspecionado posteriormente.
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8WLOL]DomR�GH�9HtFXOR�$pUHR�1mR�7ULSXODGR���9$17�
SDUD�PRQLWRUDPHQWR�GH�OLQKDV�GH�WUDQVPLVVmR�

�
���,1752'8d­2��

(VWH� DUWLJR� DSUHVHQWD� XPD� UHYLVmR� ELEOLRJUi¿FD� VREUH� VLVWHPDV� GH� FRQWUROH��
PpWRGRV�GH�SRVLFLRQDPHQWR�H�HVWDELOLGDGH�GH�DHURPRGHOR�SDUD�VROXFLRQDU�R�VLVWHPD�
GH� JXLDPHQWR� GH� XP� 9HtFXOR� $pUHR� 1mR� 7ULSXODGR� �9$17�� FRP� D� ¿QDOLGDGH� GH�
PRQLWRUDPHQWR�GH�OLQKDV�GH�WUDQVPLVVmR��/7����

�
���0(72'2/2*,$��

2�XVR�GH�XP�9HtFXOR�$pUHR�1mR�7ULSXODGR��9$17��SDUD�R�PRQLWRUDPHQWR�GH�
/7V�SRGHUi�UHGX]LU�PXLWR�R�WHPSR�GH�VHUYLoR�H�RV�JDVWRV�FRP�PDQXWHQomR�FRUUHWLYD��
,VWR�RFRUUH�SRUTXH�QmR�p�QHFHVViULR�HQYLDU�HTXLSHV�GH�VROR�SDUD�PDQXWHQomR�VHP�
FRQKHFLPHQWR�SUpYLR�GR�SUREOHPD��R�TXH�LPSOLFD�HP�OHYDU�DV�IHUUDPHQWDV�H�PDWHULDLV�
QHFHVViULRV� GH� IRUPD� D� WHU� XP� UHSDUR� HIHWLYR� H� UiSLGR�� 3DUD� WDO�� HVWD� UHYLVmR� VH�
HVWUXWXUD� QR� HVWXGR� GH� DOJXQV� WLSRV� GRV� DHURPRGHORV�� SULQFtSLR� GH� IXQFLRQDPHQWR�
GRV�PHVPRV�� FRQWUROH�GH� YRR�� FRQWUROH� GD�HVWDELOLGDGH�H�R� VLVWHPD�HPEDUFDGR�GR�
9$17��

$� LGHLD� p� TXH� R� 9$17� VHMD� FDSD]� GH� SDUWLU� GH� XP� ORFDO� GH� RULJHP� FRP� DV�
FRRUGHQDGDV� SUp�GHILQLGDV� DWUDYpV� GR� 6LVWHPD� GH� 3RVLFLRQDPHQWR� *OREDO� �*36� ��
*OREDO�3RVLWLRQLQJ�6\VWHP��H�VHJXLU�HVWD�WUDMHWyULD�DWp�R�ORFDO�GH�GHVWLQR��$R�FKHJDU�
QR�ORFDO�GH�GHVWLQR��ILFD�VREUHYRDQGR��D�XPD�DOWXUD�VHJXUD�D�VHU�GHILQLGD��DWp�TXH�R�
FRQWURODGRU� RSHUH� UHPRWDPHQWH� DSUR[LPDQGR� H� SRVLFLRQDQGR� SDUD� XPD� PHOKRU�
YLVXDOL]DomR�SRU�FkPHUDV�GDV�OLQKDV�TXH�GHYHP�VHU�PRQLWRUDGDV��

$�DHURQDYH�SRXVD�H�GHFROD�FRP�YRR�YHUWLFDO��QmR�SUHFLVDQGR�GH�SLVWD�SDUD�WDO��
H� DVVLP� TXH� DOFDQoDU� XPD� DOWLWXGH� VHJXUD�� RV� PRWRUHV� LQLFLDP� XP�PRYLPHQWR� GH�
URWDomR�QR�HL[R�GD�DVD��GH�����j�����GH�IRUPD�TXH�VH�GHVORFD�KRUL]RQWDOPHQWH��(VWH�
GHWDOKH� QmR� DSHQD� IDFLOLWD� R� SRXVR� H� GHFRODJHP� HP� TXDLVTXHU� iUHDV�� FRPR�
SRVVLELOLWD�XPD�PDLRU�DXWRQRPLD�GH�YRR�H�PHQRU�WHPSR�SDUD�FKHJDU�DR�GHVWLQR��

$SyV� FRQILJXUDGR� SDUD� VHJXLU� XPD� WUDMHWyULD�� VHQVRUHV� GH� FDORU� SRGHP� VHU�
DFLRQDGRV� QR� LQWXLWR� GH� YHULILFDU� DQRUPDOLGDGHV� QDV� OLQKDV�� FDVR� HQFRQWUH� XPD�
WHPSHUDWXUD�HOHYDGD��FRQVLGHUDGD�IRUD�GRV�SDUkPHWURV�QRUPDLV��p�HQYLDGR�XP�VLQDO�
DR� FRQWURODGRU� H� PDUFDGD� D� SRVLomR� �FRRUGHQDGDV�� GR� SRQWR� D� VHU� LQVSHFLRQDGR�
SRVWHULRUPHQWH��
�
���'(6(192/9,0(172��
,QWURGXomR�DRV�$HURPRGHORV�

$YLmR� RX� DHURSODQR� p� XP�PHLR� GH� WUDQVSRUWH� DpUHR� EDVWDQWH� XWLOL]DGR�� 6XD�
SULQFLSDO�YDQWDJHP�IUHQWH�DRV� WUDQVSRUWHV� WHUUHVWUHV�H�DTXiWLFRV�p�R�FXUWR� LQWHUYDOR�
GH�WHPSR�TXH�p�JDVWR�SDUD�DOFDQoDU�VHX�GHVWLQR��$5$Ò-2����������

2V�FRPSRQHQWHV�TXH�IRUPDP�D�HVWUXWXUD�GH�XP�DYLmR�VmR��HP�VXD�PDLRULD��
FRPXQV�D�WRGRV�RV�WLSRV�GH�DYL}HV��3RGHP�VHU�GLYLGLGRV�HP�SDUWHV�IL[DV�H�PyYHLV��
$V�SDUWHV�IL[DV�FRPSUHHQGHP�D�IXVHODJHP��DVD��PRWRU�H�HVWDELOL]DGRUHV��$V�SDUWHV�
PyYHLV�VmR�R�WUHP�GH�SRXVR��H�DV�VXSHUItFLHV�GH�FRQWUROH�GR�DYLmR��RX�VHMD��RV�IODSV��
DLOHURQV��SURIXQGRU�H�OHPH���

)XVHODJHP� p� D� HVWUXWXUD� RQGH� VmR� IL[DGDV� DV� GHPDLV� SDUWHV� GD� DHURQDYH�
�DVD�� WUHP� GH� SRXVR�� HVWDELOL]DGRUHV��� 1HOD� VmR� DORFDGRV� RV� HVSDoRV� GD� FDELQH��



SDVVDJHLURV�H�EDJDJHQV��$VD�p�XPD�HVWUXWXUD�IL[DGD�QD�IXVHODJHP�GD�DHURQDYH�TXH�
SRVVXL�D�IXQomR�GH�SURGX]LU�D�VXVWHQWDomR�QHFHVViULD�SDUD�PDQWHU�D�DHURQDYH�HP�
YRR��6XDV�SULQFLSDLV�FDUDFWHUtVWLFDV�VmR��D��HQYHUJDGXUD���GLVWkQFLD�GH�XPD�SRQWD�D�
RXWUD� GD� DVD�� E�� UDL]� GD� DVD� �� ORFDOL]DGD� SUy[LPD� j� IXVHODJHP�� F�� SRQWD� GD� DVD� ��
ORFDOL]DGD�QD�H[WUHPLGDGH�RSRVWD�j�UDL]��H�G��DORQJDPHQWR�GD�DVD���D�UHODomR�HQWUH�D�
HQYHUJDGXUD�H�D�FRUGD�PpGLD�JHRPpWULFD�GD�DVD� �PDLRU�GLVWkQFLD�HQWUH�R�ERUGR�GH�
IXJD�H�R�ERUGR�GH�DWDTXH�GD�DVD���%RUGR�GH�IXJD�p�D�SDUWH�RQGH�HVWmR�ORFDOL]DGRV�RV�
IODSV�GD�DVD��HQTXDQWR�ERUGR�GH�DWDTXH�p�D�SDUWH�RSRVWD�DR�ERUGR�GH�IXJD��4XDQWR�
PDLRU�R�DORQJDPHQWR��PHOKRU�VHUi�D�FDSDFLGDGH�GD�DVD�JHUDU�VXVWHQWDomR�H�PHQRU�
R�DUUDVWR�SRU�HOD�SURGX]LGR���

0RWRU��RX�JUXSR�PRWRSURSXOVRU��WHP�FRPR�IXQomR�IRUQHFHU�R�HPSX[R�GR�DYLmR�
WDQWR� QR� VROR� FRPR�QR�DU��7UHP�GH�SRXVR�SRVVXL� FRPR� IXQomR�EiVLFD� VXVWHQWDU�D�
DHURQDYH� HP� VROR�� DOpP�GH�SHUPLWLU� R� DPRUWHFLPHQWR� GR� LPSDFWR�� D� IUHQDJHP�H�R�
FRQWUROH�GLUHFLRQDO�GD�DHURQDYH�HP�VROR��2V�DLOHURQV��RV�SURIXQGRUHV�H�R� OHPH�VmR�
UHVSRQViYHLV� SHOD� RULHQWDomR� GD� DHURQDYH� GXUDQWH� R� YRR�� HQTXDQWR� TXH� RV� IODSV�
DMXGDP�D�DXPHQWDU�D�VXVWHQWDomR��TXDQGR�D�DHURQDYH�HVWi�HP�EDL[DV�YHORFLGDGHV��
H�GXUDQWH�RV�SRXVRV��$5$Ò-2���������
�
3ULQFtSLR�GH�)XQFLRQDPHQWR�

([LVWHP� TXDWUR� IRUoDV� TXH� DWXDP� QD� DHURQDYH� GXUDQWH� R� YRR�� VHQGR� HODV��
VXVWHQWDomR�� SHVR�� SURSXOVmR� H� DUUDVWR�� $� IRUoD� SHVR� HPSXUUD� R� DYLmR� SDUD� EDL[R�
GHYLGR� j� IRUoD� GD� JUDYLGDGH�� 6XVWHQWDomR� p� D� IRUoD� GH� VHQWLGR� FRQWUiULR� DR� SHVR��
SURGX]LGD�SHOR�HIHLWR�GLQkPLFR�GR�DU�DWXDQGR�VREUH�DV�DVDV��(VVD�IRUoD�EDVHLD�VH��
HP�SDUWH��QR�SULQFtSLR�GH�%HUQRXOOL��RX�VHMD��D�YHORFLGDGH�GD�SDUWtFXOD�GH�XP�IOXLGR�p�
LQYHUVDPHQWH�SURSRUFLRQDO�j�SUHVVmR�DR�ORQJR�GH�XPD�OLQKD�GH�FRUUHQWH���SRLV�DR�VH�
XWLOL]DU�DVDV�GH�SHUILO�DVVLPpWULFR��XPD�PDLRU�FXUYDWXUD�QR�H[WUDGRUVR��SDUWH�VXSHULRU�
GR� DHURIyOLR�� IDUi� FRP� TXH� R� DU� DXPHQWH� VXD� YHORFLGDGH� H� UHGX]D� D� SUHVVmR� HP�
UHODomR�DR�LQWUDGRUVR��SDUWH�LQIHULRU�GR�DHURIyOLR����(VVD�GLIHUHQoD�GH�SUHVVmR�JHUDUi�
SDUWH�GD�VXVWHQWDomR�GD�DVD��2�RXWUR�SHUFHQWXDO�GH�VXVWHQWDomR�p�H[SOLFDGR�DWUDYpV�
GD�WHUFHLUD�/HL�GH�1HZWRQ��/HL�GD�DomR�H�UHDomR���SRLV�R�PRYLPHQWR�GR�DU�SDUD�EDL[R�
JHUDGR�SHOD�DVD�VH�FKRFD�FRP�R�LQWUDGRUVR��H�HVWH�FRPR�UHDomR�D�HPSXUUDUi�SDUD�
FLPD���

$UUDVWR� p� D� IRUoD� FRQWUiULD� j� WUDMHWyULD� GR� YRR�� VHQGR� SURYRFDGD� SHOR�
WXUELOKRQDPHQWR� GR� DU� QD� VXSHUItFLH� GD� DHURQDYH�� 'HVVD� IRUPD�� TXDQWR� PDLRU� R�
DUUDVWR�PDLRU�VHUi�D�IRUoD�SDUD�FRPSHQVi�OD��R�TXH�LPSOLFD�QR�DXPHQWR�GD�SRWrQFLD�
GR� PRWRU�� TXH� DXPHQWDUi� R� FRQVXPR� GH� HQHUJLD� H� GLPLQXLUi� R� GHVHPSHQKR� GD�
DHURQDYH�� 3URSXOVmR� RX� WUDomR� p� D� IRUoD� JHUDGD� SHOR� JUXSR� PRWRSURSXOVRU�� TXH�
SRVVXL�VHQWLGR�RSRVWR�j�IRUoD�GH�DUUDVWR���
�
&RQWUROHV�GH�9RR�

2�VLVWHPD�GH�FRQWUROH�GH�YRR�p�GLYLGLGR�HP�GRLV��R�VLVWHPD�SULPiULR��XWLOL]DGR�
SDUD�FRQWUROH�GR�PRYLPHQWR�HIHWLYR�GD�DHURQDYH��H�R�VLVWHPD�VHFXQGiULR�TXH�DX[LOLD�
QR� GHVHPSHQKR� GR� YRR� H� UHGX]� R� HVIRUoR� HPSUHJDGR� SHOR� SLORWR� GXUDQWH� XPD�
PDQREUD�� 2� VLVWHPD� GH� FRQWUROH� SULPiULR� p� IRUPDGR� SRU� DHURIyOLRV� PyYHLV� TXH�
SURYRFDP� DOWHUDo}HV� QR� IOX[R� GH� SUHVVmR� HP� VXSHUItFLHV� HVSHFtILFDV� GD� DHURQDYH�
UHVXOWDQGR� HP�PRYLPHQWDomR� VREUH� XP� GRV� WUrV� HL[RV� GD� DHURQDYH� �%,$1&+,1,��
��������

$�DOWHUDomR�GD�DWLWXGH�GD�DHURQDYH��RX�VHMD��VXD�RULHQWDomR��p� UHDOL]DGD�SRU�
PHLR�GDV�VXSHUItFLHV�GH�FRQWUROH�TXH�VmR�DLOHURQV��SURIXQGRU�H�OHPH���



2�DLOHURQ�p�XP�DHURIyOLR�ORFDOL]DGR�QR�ERUGR�GH�IXJD�GH�FDGD�DVD�H�SRVVXL�D�
IXQomR� GH� FRQWURODU� D� PRYLPHQWDomR� GD� DHURQDYH� HP� WRUQR� GR� HL[R� ORQJLWXGLQDO��
H[HUFHQGR� R� PRYLPHQWR� GH� URODJHP�� 2V� DLOHURQV� GD� DVD� GLUHLWD� H� HVTXHUGD�
WUDEDOKDP�VLQFURQL]DGRV��GH�IRUPD�TXH�TXDQGR�XP�VH�HOHYD�R�RXWUR�EDL[D��WRUQDQGR�
SRVVtYHO� D� PDQREUD�� ¬�PHGLGD� TXH� XP� DLOHURQ� VREH�� D� DVD� RQGH� HVWi� HQJDVWDGR�
SHUGH�VXVWHQWDomR�H�EDL[D��(QTXDQWR�LVVR��R�DLOHURQ�GD�RXWUD�DVD�EDL[D��D�DVD�JDQKD�
VXVWHQWDomR�H�VREH��UHDOL]DQGR�SRUWDQWR��D�FXUYD�SDUD�R�ODGR�GHVHMDGR���

2V�SURIXQGRUHV�VmR�DHURIyOLRV�TXH�FRQWURODP�R�PRYLPHQWR�GD�DHURQDYH�VREUH�
R� HL[R� ODWHUDO�� ID]HQGR� FRP�TXH� R� DYLmR� VXED�RX�GHVoD�H� UHDOL]H� R�PRYLPHQWR� GH�
DUIDJHP���2�SULQFtSLR�GH�IXQFLRQDPHQWR�p�LGrQWLFR�DR�GR�DLOHURQ��QR�HQWDQWR�RV�GRLV�
SURIXQGRUHV�RX�VREHP��ID]HQGR�R�DYLmR�GHVFHU��RX�GHVFHP�ID]HQGR�R�DYLmR�VXELU��2�
OHPH� p� R� HOHPHQWR� UHVSRQViYHO� SRU� ID]HU� D� DHURQDYH� VH� GHVORFDU� VREUH� R� HL[R�
YHUWLFDO��RULJLQDQGR�R�PRYLPHQWR�GH�JXLQDGD��6HJXLQGR�R�PHVPR�SULQFtSLR�GR�DLOHURQ�
H�GR�SURIXQGRU��R�PRYLPHQWR�GR�OHPH�SDUD�D�HVTXHUGD�ID]�R�DYLmR�VH�GHVORFDU�SDUD�
D�GLUHLWD�H�YLFH�YHUVD��

2�VLVWHPD�GH�FRQWUROH�VHFXQGiULR� WHP�D� IXQomR�GH�PHOKRUDU�R�GHVHPSHQKR�
GD�DHURQDYH�GXUDQWH�R�YRR�H�GLPLQXLU�DV�IRUoDV�HPSUHJDGDV�SHOR�SLORWR�GXUDQWH�XPD�
PDQREUD��e�FRQVWLWXtGR�SRU� IODSV��VORW�H�VSRLOHU��2�IODS�p�XP�HOHPHQWR�SUHVHQWH�QD�
PDLRULD�GDV�DHURQDYHV��GHVGH�DV�PDLV�VLPSOHV�DWp�DV�PDLV�PRGHUQDV��/RFDOL]DGR�QR�
ERUGR� GH� IXJD� GD� DVD�� HOH� SRVVXL� FRPR� IXQomR� R� DXPHQWR� GH� VXVWHQWDomR� GD�
DHURQDYH�� $VVLP� FRPR� R� IODS�� R� VORW� WDPEpP� SRVVXL� D� IXQomR� GH� VXVWHQWDomR�� QR�
HQWDQWR��DWXDQGR�QR�ERUGR�GH�DWDTXH�GD�DVD��*HUDOPHQWH�p�XWLOL]DGR�HP�RSHUDo}HV�
GH�EDL[D�YHORFLGDGH��FRPR�SRXVR�H�GHFRODJHP��2�VSRLOHU��DR�FRQWUiULR�GR�IODS�H�VORW��
WHP�D�IXQomR�GH�DXPHQWDU�R�DUUDVWR�H�FRQVHTXHQWHPHQWH�UHGX]LU�D�VXVWHQWDomR��e�
LQVWDODGR� QR� H[WUDGRUVR� GD� DVD�� SRGHQGR� VHU� FRQWURODGR� DXWRPDWLFDPHQWH� RX�
PDQXDOPHQWH� SHOR� SLORWR�� e� XWLOL]DGR� SULQFLSDOPHQWH� QDV� VHJXLQWHV� RSHUDo}HV��
GXUDQWH�XPD�FXUYD��HP�XPD�GHVFLGD��H�GXUDQWH�R�SRXVR�HP�TXH�p�QHFHVViULR�XP�
DUUDVWH�Pi[LPR��%,$1&+,1,���������
�
(VWDELOLGDGH�

2�FRQFHLWR�GH�HVWDELOLGDGH�HVWi�UHODFLRQDGR�j�FDSDFLGDGH�GR�DYLmR�UHWRUQDU�j�
SRVLomR� GH� HTXLOtEULR� DSyV� WHU� VRIULGR� SHUWXUEDo}HV� �6$03$,2�� ������� 2XWUD�
FDUDFWHUtVWLFD�SUHVHQWH�QDV�DHURQDYHV��H�jV�YH]HV�FRQIXQGLGD�FRP�HVWDELOLGDGH��p�D�
FRQWURODELOLGDGH�� TXH� FRQVLVWH� QR�SRGHU� GH� UHDomR�GD�DHURQDYH� DRV� FRPDQGRV�GR�
SLORWR��'HVVD�IRUPD��XP�SURMHWR�GH�DHURQDYHV�FRPHUFLDLV�LUi�IDYRUHFHU�D�HVWDELOLGDGH�
HP�GHWULPHQWR� GD� FRQWURODELOLGDGH�� HQTXDQWR� TXH� R� SURMHWR� GH� DHURQDYHV�PLOLWDUHV�
SULYLOHJLDUi�D�FRQWURODELOLGDGH��SRLV�R�SLORWR�QHFHVVLWD�GH�XPD�UHDomR�PDLV�UiSLGD�DRV�
VHXV�FRPDQGRV��%,$1&+,1,����������

$�HVWDELOLGDGH�SRGH�WDPEpP�VHU�FRPSUHHQGLGD�SDUD�FDGD�XP�GRV�WUrV�HL[RV��
ORQJLWXGLQDO�� ODWHUDO� H� YHUWLFDO�� $� HVWDELOLGDGH� ORQJLWXGLQDO� UHIHUH�VH� DR� PRYLPHQWR�
VREUH�R�HL[R� ODWHUDO��6HJXQGR�%LDQFKLQL���������D�HVWDELOLGDGH� ORQJLWXGLQDO�p�D�PDLV�
LPSRUWDQWH� GH� WRGDV�� SRLV� TXDOTXHU� LQVWDELOLGDGH� QHVVH� HL[R� SRGH� FDXVDU� VWDOO�
�GHVORFDPHQWR�DVFHQGHQWH��RX�PHUJXOKR��GHVORFDPHQWR�GHVFHQGHQWH��GD�DHURQDYH���

$� HVWDELOLGDGH� ODWHUDO� UHIHUH�VH� DR� PRYLPHQWR� VREUH� R� HL[R� ORQJLWXGLQDO�� 2�
FRQWUROH�GHVVD�HVWDELOLGDGH�HVWi�GLUHWDPHQWH� UHODFLRQDGR�jV�DVDV�GD�DHURQDYH�H�R�
SULQFLSDO� IDWRU� TXH� D� DIHWD� p� R� kQJXOR� IRUPDGR� HQWUH� D� DVD� H� D� IXVHODJHP� GD�
DHURQDYH��FRQKHFLGR�FRPR�R�kQJXOR�GLHGUR��

4XDQGR� D� DHURQDYH� HVWi� HP� XP�PRYLPHQWR� GH� URODJHP�� D� DVD�PDLV� EDL[D�
WHUi� XP�kQJXOR� GH� DWDTXH�PDLRU��'H�DFRUGR� FRP�%LDQFKLQL� ������� TXDQWR�PDLRU� R�
kQJXOR� GH� DWDTXH� PDLRU� VHUi� D� IRUoD� GH� VXVWHQWDomR� QD� DVD�� $� GLIHUHQoD� GH�



VXVWHQWDomR�HQWUH�DV�DVDV�IDUi�FRP�TXH�D�DHURQDYH�UHWRUQH�j�SRVLomR�GH�HTXLOtEULR��
$�HVWDELOLGDGH�GLUHFLRQDO�RFRUUH�VREUH�R�HL[R�YHUWLFDO��2�IDWRU�TXH�PDLV�D�LQIOXrQFLD�p�
R� WDPDQKR�GR�HVWDELOL]DGRU�YHUWLFDO��SRLV�TXDQWR�PDLRU�D�VXSHUItFLH�GR�HVWDELOL]DGRU�
PDLRU� VHUi�D�HVWDELOLGDGH�YHUWLFDO��(OH�DWXD�QR� VHQWLGR�GH�EDODQFHDU�DV� IRUoDV�TXH�
SHUWXUEDP�D�HVWDELOLGDGH�GH�DHURQDYH���
�
6LVWHPDV�(PEDUFDGRV�±�$UGXLQR�

&RQFHLWXDOPHQWH��VLVWHPDV�HPEDUFDGRV�SRGHP�VHU�GHILQLGRV�FRPR�VLVWHPDV�
TXH� SRVVXHP� WRGRV�RV� SULQFLSDLV� FRPSRQHQWHV� GH� XP�SHTXHQR�FRPSXWDGRU� FRPR�
SURFHVVDGRU�� PHPyULDV� GH� SURFHVVDPHQWR� H� DUPD]HQDPHQWR� H� LQWHUIDFHV� GH�
HQWUDGD� H� VDtGD�� H� VmR� XWLOL]DGRV� HP� DSOLFDo}HV� GH� SURSyVLWRV� HVSHFtILFRV� TXH�
UHDOL]DP�FRQWLQXDPHQWH�XPD�~QLFD�DWLYLGDGH��0RULPRWR����������
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