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Resumo:

Ferramentas de simulação permitem que o usuário desenvolva aplicações reais sem terem de se 
preocupar com aspectos relativos à modelagem explícita do ambiente, como por exemplo a força da 
gravidade ou o atrito entre dois objetos, além de fornecerem a possibilidade de visualização prévia de 
como um determinado agente pode vir a se comportar em uma situação real. O presente trabalho relata 
experiências relacionadas ao simulador de robôs V-REP, utilizado para verificar o comportamento de 
múltiplos agentes em simulações, apresentando em especial o uso da ferramenta em conjunto com a API 
Remota disponibilidade junto ao simulador. Os resultados apresentados agrupam simulações simples que 
buscam demonstrar de forma clara e simplificada algumas das características que tornam o uso da API 
algo relativamente simples. Como trabalhos futuros vislumbra-se um estudo mais aprofundado com foco 
nos sensores e atuadores disponibilizados por padrão na própria ferramenta, assim como a 
implementação de uma interface gráfica de controle interna ao simulador para controle direto da 
simulação.
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&RP R DYDQ©R GR FRPSXWD©¥R QRV GLDV DWXDLV « SRVV¯YHO YHULILFDU D SUHVHQ©D GH VLVWHPDVb b b b b b b b b b b b b b b
UREµWLFRV SUHFLVRV HP QRVVR FRWLGLDQR� 2V VLPXODGRUHV W¬P SDSHO LPSRUWDQWH QHVWH DVSHFWR� SRLV VXDb b b b b b b b b b b b b b
IDFLOLGDGH GH XVR H UHDOLVPR FRQVHJXHP JHUDU UHVXOWDGRV SUµ[LPRV DRV UHDLV H DW« PHVPR HP DOJXQVb b b b b b b b b b b b b b b b
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2 9�5(3 GHVHPSHQKD XP µWLPR SDSHO TXDQGR XWLOL]DGR HP VLPXOD©·HV UHODFLRQDGRV Db b b b b b b b b b b b
UREµWLFD TXH GHYHP FRQWHU DVSHFWRV I¯VLFRV� FRPR FROLV·HV RX JUDYLGDGH� 2XWUR DVSHFWR LPSRUWDQWHb b b b b b b b b b b b b
QD IHUUDPHQWD « D SRVVLELOLGDGH GH DOWHUD©·HV GR FµGLJR GRV DJHQWHV GD VLPXOD©¥R QR SUµSULRb b b b b b b b b b b b b b b
VLPXODGRU� XWLOL]DQGR �SOXJLQV GHVHQYROYLGRV SHOD SUµSULD FRPXQLGDGH� R TXH IDFLOLWD PXLWR� SRLV Q¥Rb b b b b b b b b b b b b
«�SUHFLVR�FRPH©DU�XP�WUDEDOKR�LQWHLUDPHQWH�GR�]HUR��>6,/9$��2/,9(,5$������@b

$VVLP FRPR SRGH VHU YLVWR QD )LJXUD �� R VLPXODGRU SHUPLWH DLQGD D YLVXDOL]D©¥R GR HVSD©Rb b b b b b b b b b b b b b b b
VLPXODGR SRU ¤QJXORV GLVWLQWRV R TXH WRUQD D WDUHID GH DQ£OLVH GH FRPSRUWDPHQWR GH DJHQWHV DOJRb b b b b b b b b b b b b b b b
VLJQLILFDWLYDPHQWH PDLV VLPSOHV� WRUQDQGR R XVR GD IHUUDPHQWD DOJR LQWHUHVVDQWH TXDQGR XWLOL]DGDb b b b b b b b b b b b
HP�DWLYLGDGHV�OLJDGDV�DR�DSUHQGL]DGR�b

b
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)RQWH��GR�DXWRU�������b

b
9DOH UHVVDOWDU TXH� DR VH XWLOL]DU D IHUUDPHQWD FRPR XPD SODWDIRUPD GH WHVWHV� « SRVV¯YHOb b b b b b b b b b b b b b b

DYHULJXDU VH XPD D©¥R FRUUHVSRQGHQWH D XP DJHQWH SRGH RX Q¥R YLU D IXQFLRQDU HP XPD P£TXLQDb b b b b b b b b b b b b b b b b
UHDO� R TXH SRU VXD YH] DJUHJD XP YDORU VLJQLILFDWLYR DR XVR GR VRIWZDUH HP VLWXD©·HV OLJDGDV DRb b b b b b b b b b b b b b b b b b
HQVLQR RX DW« PHVPR D DSOLFD©·HV GH SHVTXLVD RX FRPHUFLDLV� 2 9�5(3 « XP VRIWZDUH GH XVRb b b b b b b b b b b b b b b b b
JUDWXLWR�SDUD�ILQDOLGDGHV�DFDG¬PLFDV�PDV��SDUD�XVR�FRPHUFLDO�H[LVWH�XPD�YHUV¥R�SDJD�b

2 VLPXODGRU FRQWD FRP XP DPELHQWH GH GHVHQYROYLPHQWR LQWHJUDGR TXH� SRU VXD YH]� «b b b b b b b b b b b b b b
EDVHDGR HP XPD DUTXLWHWXUD GH FRQWUROH GLVWULEX¯GD RQGH FDGD REMHWR RX FDGD PRGHOR SRGH VHUb b b b b b b b b b b b b b b
FRQWURODGR LQGLYLGXDOPHQWH DWUDY«V GH XP �VFULSW HPEXWLGR >.(56&+%$80(5� /,0$� 6,0�2�b b b b b b b b b b
����@� R TXH WRUQD R 9�5(3 PXLWR YHUV£WLO H LGHDO SDUD DSOLFD©·HV FRP P¼OWLSORV DJHQWHV� 3RU HVWHVb b b b b b b b b b b b b b b b b
PRWLYRV� H SRU WHU XPD YHUV¥R JUDWXLWD SDUD HVWXGDQWHV� R 9�5(3 IRL HVFROKLGR FRPR VLPXODGRUb b b b b b b b b b b b b b b
XWLOL]DGR SDUD UHDOL]DU VLPXOD©·HV HQYROYHQGR P¼OWLSORV GURQHV HP GLIHUHQWHV URWDV VLPXOW¤QHDV�b b b b b b b b b b b
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JHUDGDV PDQXDOPHQWH H SDVVDGDV DR 9�5(3 SRU XP DOJRULWPR H[WHUQR QD OLQJXDJHP &��� 1¥Rb b b b b b b b b b b b b b
QHFHVVDULDPHQWH « REULJDWµULR XWLOL]DU D VXD ,QWHUIDFH GH 3URJUDPD©¥R GH $SOLFD©·HV �$3,� SDUD HVWHb b b b b b b b b b b b b b
ILP��PDV�SDUD�TXHVLWR�GH�HVWXGR�TXH�VHUYLU£�SDUD�WUDEDOKRV�IXWXURV�HVWD�IRL�D�DERUGDJHP�XWLOL]DGD�b

1HVWH WUDEDOKR UHODWDPRV QRVVD H[SHUL¬QFLD OHYDQGR HP FRQWD DV IDFLOLGDGHV H GLILFXOGDGHVb b b b b b b b b b b b
HQIUHQWDGRV FRP R VLPXODGRU H R TXH DSUHQGHPRV XWLOL]DQGR VXD $3, H[WHUQD XWLOL]DGD SDUD ID]HU Db b b b b b b b b b b b b b b b
FRPXQLFD©¥R�HQWUH�RV�QRVVR�FµGLJRV�H�R�VLPXODGRU�bb
b
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3DUD R HVWXGR UHDOL]DGR� XWLOL]DPRV XP DPELHQWH /LQX[ H[HFXWDQGR R VLPXODGRU HP FRQMXQWRb b b b b b b b b b b b b
FRP XPD $3, H[WHUQD GLVSRQLELOL]DGD SHOD SUµSULD HPSUHVD GRQD GR 9�5(3� (VWD $3, « XWLOL]DGDb b b b b b b b b b b b b b b
SDUD TXH FµGLJRV IHLWRV HP &�� VHMDP H[HFXWDGRV HP FRQMXQWR FRP R VLPXODGRU ID]HQGR Db b b b b b b b b b b b b b b
FRPXQLFD©¥R�HQWUH�HOHV�b

b
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b
2 9�5HS RIHUHFH XPD $3, TXH SHUPLWH FRQWURODU XPD VLPXOD©¥R RX R SUµSULR VLPXODGRU GHb b b b b b b b b b b b b b b

XP DSOLFDWLYR RX �KDUGZDUH H[WHUQR� SRGHQGR VHU FKDPDGD DWUDY«V GH DOJXPD DSOLFD©¥R &� &���b b b b b b b b b b b b b b
S\WKRQ����MDYD��0DWODE��2FWDYH�RX�OXD�b b

$V IXQ©·HV SUHVHQWHV QD $3, LQWHUDJHP FRP R 9�5(3 XVDQGR XPD FRPXQLFD©¥R EDVHDGD HPb b b b b b b b b b b b b b
VRFNHWV�� H WXGR DFRQWHFH GH PDQHLUD RFXOWD DR XVX£ULR� $ $3, 5HPRWD SRGH SHUPLWLU TXH XP RX PDLVb b b b b b b b b b b b b b b b b b
DSOLFDWLYRV H[WHUQRV LQWHUDMDP FRP R 9�5(3� RQGH DW« PHVPR R FRQWUROH UHPRWR GR VLPXODGRU «b b b b b b b b b b b b b b b
VXSRUWDGR� R TXH SHUPLWH SRU H[HPSOR LQLFLDU RX SDXVDU XPD VLPXOD©¥R GH XPD P£TXLQD GLVWLQWD ¢b b b b b b b b b b b b b b b b
TXH�HVW£�H[HFXWDQGR��VLPXOD©¥R�SURSULDPHQWH�GLWD�bb
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$ XWLOL]D©¥R GDV IXQ©·HV SRGH VHU UHDOL]DGD DSHQDV GHSRLV GD LQFOXV¥R GH DUTXLYRVb b b b b b b b b b b b b

GLVSRQLELOL]DGDV GHQWUR GD SDVWD GR SUµSULR VLPXODGRU� (VWHV DUTXLYRV SRGHP VHU YLVWRV QD )LJXUD ��b b b b b b b b b b b b b b b
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3DUD TXH VHMD SRVV¯YHO XWLOL]DU R VLPXODGRU GH PDQHLUD VLPSOHV� IRL GHVHQYROYLGD XPD FODVVHb b b b b b b b b b b b b b

TXH WHP DWULEX¯GD D VL XPD IXQ©¥R GH JHUHQFLDU D FRPXQLFD©¥R H PRYLPHQWD©¥R GH P¼OWLSORVb b b b b b b b b b b b b b b
DJHQWHV�GH�IRUPD�VLPSOHV��SRGHQGR�VH�DVVLP�DEVWUDLU�FHUWRV�FRPDQGRV�XWLOL]DGRV�SHOD�$3,�bb

$VVLP FRPR IRL LOXVWUDGR QD )LJXUD �� DR LQVWDQFLDU XP REMHWR GD FODVVH GH FRQWUROH� Db b b b b b b b b b b b b b b b
PHVPD WUDWD GH YHULILFDU TXDQWRV GURQHV H[LVWHP� &RPR RV GURQHV V¥R QXPHUDGRV VHTXHQFLDOPHQWH�b b b b b b b b b b b b b
DSHQDV VH ID] QHFHVV£ULR EXVFDU SHORV DJHQWHV GD VLPXOD©¥R �QHVWH FDVR� RV GURQHV� DW« UHFHEHU XPDb b b b b b b b b b b b b b b b
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UHVSRVWD LQY£OLGD GD $3,� D TXDO VLQDOL]D TXH Q¥R H[LVWHP PDLV GURQHV QD VLPXOD©¥R TXH GHYHULDPb b b b b b b b b b b b b b b b
VHU�DGLFLRQDGRV�QD�H[HFX©¥R�GR�DOJRULWPR�HP�&���b
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&RPR SRGH VHU REVHUYDGR QD )LJXUD �� D IHUUDPHQWD SHUPLWH TXH R XVX£ULR VROLFLWHb b b b b b b b b b b b b b

LQIRUPD©·HV UHIHUHQWHV D VLPXOD©¥R TXH HVW£ HP YLJRU� JHUDOPHQWH DV LQIRUPD©·HV VROLFLWDGDVb b b b b b b b b b b b
WHQGHP D VHUHP SUµ[LPDV D YDUL£YHLV GH DPELHQWHV� FRPR SRU H[HPSORV� YDORUHV GH YHORFLGDGH RXb b b b b b b b b b b b b b b
GH DWULWR� HQWUHWDQWR QR SUHVHQWH WUDEDOKR DV LQIRUPD©·HV XWLOL]DGDV IRUDP FRRUGHQDGDV� SRVL©·HV H VHb b b b b b b b b b b b b b
R�REMHWR�HP�TXHVW¥R�H[LVWLD�RX�Q¥R�QD�VLPXOD©¥R�bb
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$V URWDV IRUDP JHUDGDV PDQXDOPHQWH D SDUWLU GH XPD PDWUL] GH FRRUGHQDGDV WHQGR FRPRb b b b b b b b b b b b b b
EDVH XP SODQR FDUWHVLDQR FRP R FHQWUR QR SRQWR ��� ��� &RPR GHPRQVWUDGR QD )LJXUD �� DV URWDV V¥Rb b b b b b b b b b b b b b b b b b b
GLYLGLGDV SHOD PDWUL] RFXSDQGR FDGD SRVL©¥R GHOD� &DGD URWD « UHSUHVHQWDGD FRPR XP YHWRU GHb b b b b b b b b b b b b b b
FRRUGHQDGDV�UHDLV�GHQWUR�GR�DOJRULWPR�b

$SµV GHVFREULU R Q¼PHUR H[DWR GH GURQHV GD VLPXOD©¥R� R DOJRULWPR SDVVD DV FRRUGHQDGDVb b b b b b b b b b b b b b
GDV URWDV GLYLGLGDV HQWUH RV GURQHV XWLOL]DQGR R REMHWR GD FODVVH GH FRQWUROH� DWUDY«V GDV IXQ©·HV GDb b b b b b b b b b b b b b b b b
SUµSULD�$3,�b
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1HP WRGDV DV IXQ©·HV GR 9�5(3 HVW¥R GLVSRQ¯YHLV SHOD $3, H SRU HVWH PRWLYR IRUDP XVDGDVb b b b b b b b b b b b b b b b
IXQ©¥R TXH PRYHP R çDOYRè GR GURQH SHOD VLPXOD©¥R� 1HVWD IXQ©¥R R GURQH VLPSOHVPHQWH UHFHEHb b b b b b b b b b b b b b b
XP�OXJDU�GHVWLQR�H�PRYH�VH�SDUD�HOH�FRP�XPD�YHORFLGDGH�VXILFLHQWH�SDUD�DOFDQ©£�OR�b
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8WLOL]DQGR R VLPXODGRU 9�5(3 QRWD�VH TXH R PHVPR WRUQD VLPXOD©·HV HQYROYHQGR YH¯FXORVb b b b b b b b b b b b
FRPR GURQHV� URE¶V PµYHLV WHUUHVWUHV� EUD©RV PDQLSXODGRUHV RX URE¶V GH RXWUD QDWXUH]D DOJRb b b b b b b b b b b b b
VLPSOHV GH VH UHDOL]DU� M£ TXH Q¥R VH ID] QHFHVV£ULD D SUHRFXSD©¥R FRP DVSHFWRV FRPR D I¯VLFD GRb b b b b b b b b b b b b b b b b b
DPELHQWH� FROLV¥R HQWUH DJHQWHV RX HQHUJLD XWLOL]DGD� RX VHMD� VRPHQWH « QHFHVV£ULR SUHRFXSDU�VHb b b b b b b b b b b b b
FRP�DVSHFWRV�UHODWLYRV�DR�SODQHMDPHQWR�H�FRQWUROH�GH�D©·HV�GRV�DJHQWHV�b

� SRVV¯YHO YHU QD )LJXUD � D VLPXOD©¥R UHDOL]DGD SDUD HVWH WUDEDOKR� 1HOD RV GRLV GURQHVb b b b b b b b b b b b b b b b
XWLOL]DGRV VHJXHP XP FDPLQKR SU«�HVWDEHOHFLGR QR DOJRULWPR HP &��� VHJXLQGR FRRUGHQDGD Db b b b b b b b b b b b
FRRUGHQDGD�GDV�URWDV��3DUD�IDFLOLWDU�D�YLVXDOL]D©¥R�XPD�WH[WXUD�IRL�DGLFLRQDGD�DR�FK¥R�GR�VLPXODGRU�b

8P SUREOHPD HQFRQWUDGR QHVWH WUDEDOKR IRL D GLILFXOGDGH GH XWLOL]DU FRPDQGRV TXH DMXVWDP Db b b b b b b b b b b b b b
YHORFLGDGH GR GURQH� TXDQGR HVWH HVW£ LQGR HP GLUH©¥R DR DOYR GHVHMDGR� $ IXQ©¥R LPSOHPHQWDGDb b b b b b b b b b b b b b b
SDUD PRYHU R GURQH VRPHQWH ID] FRP TXH HOH VH PRYD SDUD R SRQWR XVDQGR D YHORFLGDGH VXILFLHQWHb b b b b b b b b b b b b b b b b b
SDUD LVWR� SRU«P TXDQGR R DOYR HVW£ PXLWR GLVWDQWH GR GURQH D YHORFLGDGH XVDGD VH WRUQD PDLRU TXH Db b b b b b b b b b b b b b b b b b b
QHFHVV£ULD� ID]HQGR DVVLP FRP TXH R GURQH SDVVH GR SRQWR GH GHVWLQR H WDOYH] DW« FROLGD FRP RXWURVb b b b b b b b b b b b b b b b b b
GURQHV�b
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$SHVDU GH WHUPRV HQFRQWUDGR DOJXQV REVW£FXORV QD XWLOL]D©¥R GR VLPXODGRU� HVWH VH PRVWUDb b b b b b b b b b b b b

XP IHUUDPHQWD PXLWR LQWHUHVVDQWH D VHU H[SORUDGD VHPSUH TXH R REMHWLYR VHMD FULDU XP DOJRULWPRb b b b b b b b b b b b b b b
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UHDOPHQWH IXQFLRQDO HP URE¶V� $V IDFLOLGDGHV LPSOHPHQWDGDV SRU HVWD IHUUDPHQWD SRGHP LQFOXVLYHb b b b b b b b b b b b
HYLWDU R GHVSHUG¯FLR GH UHFXUVRV HP XP SURMHWR� SRLV R VLPXODGRU FRQVHJXH HQWUHJDU UHVXOWDGRVb b b b b b b b b b b b b b
SUµ[LPRV DRV UHDLV� SURSRUFLRQDQGR XPD PDQHLUD GH ID]HU WRGRV RV WHVWHV SRVV¯YHLV DQWHV GHb b b b b b b b b b b b b b
UHDOPHQWH�XVDU�FRPSRQHQWHV�UHDLV�b

$OJXPDV GLILFXOGDGHV VH GHUDP HP UHOD©¥R D GRFXPHQWD©¥R GD $3, XWLOL]DGD TXH� HPERUDb b b b b b b b b b b b b
FRQVLJD ID]HU D FRPXQLFD©¥R SHUIHLWDPHQWH FRP R DOJRULWPR HP &��� DLQGD Q¥R WHP WRGDV DVb b b b b b b b b b b b b b b
RS©·HV TXH VH SRGH DOFDQ©DU XWLOL]DQGR R 9�5(3 SHOD LQWHUIDFH JU£ILFD QRUPDOPHQWH� VHP D $3,�b b b b b b b b b b b b b b b
,VWR Q¥R VH WRUQD XP JUDQGH SUREOHPD SDUD VLPXOD©·HV� SRLV IUHTXHQWHPHQWH « SRVV¯YHO XWLOL]DU Db b b b b b b b b b b b b b b
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$ GRFXPHQWD©¥R GD IHUUDPHQWD « YDVWD H GLVSRQLELOL]D TXDVH WXGR R TXH R XVX£ULR SUHFLVDb b b b b b b b b b b b b b b
VDEHU SDUD UHDOL]DU R VHX SURMHWR H PHVPR TXH DOJR Q¥R HVWHMD QD GRFXPHQWD©¥R� XP IµUXP «b b b b b b b b b b b b b b b b b
GLVSRQLELOL]DGR SDUD WLUDU G¼YLGDV� VHQGR TXH QD PDLRULD GDV YH]HV D SUµSULD &RSSHOLD 5RERWLFVb b b b b b b b b b b b b b
UHVSRQGH�b

3RU ILP� FRPR WUDEDOKRV IXWXURV� XP HVWXGR PDLV DSURIXQGDGR QD IHUUDPHQWD FRP IRFR QRVb b b b b b b b b b b b b b
VHQVRUHV H DWXDGRUHV GLVSRQLELOL]DGRV GHYH VHU IHLWR� &RPR D LPSOHPHQWD©¥R GH LQWHUIDFH JU£ILFDb b b b b b b b b b b b b
SDUD R FRQWUROH GR VLPXODGRU WDPE«P « SRVV¯YHO� VHU£ IHLWR XP HVWXGR VREUH D ELEOLRWHFD JU£ILFD 47b b b b b b b b b b b b b b b b b
>47������@��SDUD�LPSOHPHQW£�OD�b b
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