
8P�(VWXGR�VREUH�0HWRGRORJLDV�
GH�&RGLILFDomR�)UDFWDO

8P�(VWXGR�VREUH�0HWRGRORJLDV�
GH�&RGLILFDomR�)UDFWDO

$XUD�&RQFL
&XUVR�GH�*HRPHWULD�)UDFWDO

,&�8))



0RWLYDomR0RWLYDomR
� 5HGX]LU�R�Q~PHUR�GH�ELWV�QHFHVViULRV�j UHSUHVHQWDomR�GH�LPDJHQV�

�WUDQVPLVVmR�H�DUPD]HQDPHQWR�
� $�YHORFLGDGH�GH�WUDQVPLVVmR�H�R�HVSDoR�GH�DUPD]HQDPHQWR�GH�XP�DUTXLYR�VmR�SURSRUFLRQDLV�DR�VHX�WDPDQKR
� ,PDJHQV�FRPSULPLGDV�WrP�XP�FXVWR�FRPSXWDFLRQDO�PHQRU



2EMHWLYR2EMHWLYR
� ,PSOHPHQWDU�WpFQLFDV�GH�FRPSUHVVmR�IUDFWDO�DXWRPiWLFDV

� &RPSDUDU�D�HILFLrQFLD�GDV�GLYHUVDV�WpFQLFDV�LPSOHPHQWDGDV

� ,QWURGX]LU�R�FRQFHLWR�GH�')�ORFDO�QHVWD�FRPSUHVVmR

� ,PSOHPHQWDU�D�FRPSUHVVmR�GH�LPDJHQV�FRORULGDV



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV�HIHWXDGDV�QD�FRPSUHVVmR�FOiVVLFD�SDUD�XPD�FRGLILFDomR�

PDLV�HILFLHQWH
� $OLDVLQJ
� 7pFQLFDV�FRQKHFLGDV�LPSOHPHQWDGDV
� 7pFQLFDV�DQDOLVDGDV
� 7pFQLFD�GHVHQYROYLGD�QHVWH�WUDEDOKR
� &RPSUHVVmR�FRORULGD
� 5HVXOWDGRV
� &RQFOXV}HV
� 6XJHVW}HV�SDUD�WUDEDOKRV�IXWXURV



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD



� ,PDJHQV�PRQRFURPiWLFDV
� %XVFD�DXWR�VHPHOKDQoDV�JHRPpWULFDV�HP�GLIHUHQWHV�HVFDODV
� 8P� 6LVWHPD� GH� )XQo}HV� GH� ,WHUDomR� �6),�� p IRUPDGR� SRU� XP�

FRQMXQWR� GH� WUDQVIRUPDo}HV� DILQV�� FDGD� XPD� FRP� R� VHJXLQWH�
DVSHFWR��

&RPSUHVVmR�)UDFWDO�&OiVVLFD&RPSUHVVmR�)UDFWDO�&OiVVLFD
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([HPSOR��R�7ULkQJXOR�GH�6LHUSLQVNL SRGH�VHU�JHUDGR�SRU�XP
6),�FRP���WUDQVIRUPDo}HV�



*HUDomR�GR�7ULkQJXOR�GH�6LHUSLQVNL*HUDomR�GR�7ULkQJXOR�GH�6LHUSLQVNL
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&yGLJR�)UDFWDO&yGLJR�)UDFWDO
2�FyGLJR�IUDFWDO��GH�XPD�LPDJHP��VmR�RV�FRHILFLHQWHV�GDV
WUDQVIRUPDo}HV�GR�6),

Transf. D E F G H I
w1 ��� � � ��� � �
w2 ��� � � ��� ��� �
w3 ��� � � ��� ��� ���



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP



7HRUHPD�GD�&RODJHP7HRUHPD�GD�&RODJHP
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6),�FRP�3UREDELOLGDGHV6),�FRP�3UREDELOLGDGHV
� 3DUD� SHUPLWLU� R� DSDUHFLPHQWR� GH� LPDJHQV� HP� WRQV� GH� FLQ]D� RX�

FRORULGDV��SRGHPRV�DFUHVFHQWDU�SUREDELOLGDGHV�DRV�6),�

Transf. D E F G H I 3
w1 ��� � � ��� � � ����
w2 ��� � � ��� ��� � ����
w3 ��� � � ��� � ��� ����



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR



3UREOHPD�,QYHUVR3UREOHPD�,QYHUVR
� 'DGR�XP�FRQMXQWR�6��p SRVVtYHO�HQFRQWUDU�R�6),��:��TXH�SRVVXD�XP�

DWUDWRU� $�� TXH� DSUR[LPH� HVWH� FRQMXQWR� 6 FRP� XPD� SUHFLVmR�
GHVHMDGD�HP�XPD�PpWULFD�G DSURSULDGD�"



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH



&RPSUHVVmR�)UDFWDO�$XWRPiWLFD&RPSUHVVmR�)UDFWDO�$XWRPiWLFD
� 8WLOL]D�XP�6LVWHPD�GH�)XQo}HV�GH�,WHUDomR�3DUWLFLRQDGR �6),3�
� %XVFD�DV�VHPHOKDQoDV�H[LVWHQWHV�HQWUH�GLIHUHQWHV�SDUWHV�GD�LPDJHP
� 3HUPLWH�TXH�LPDJHQV�HP�WRQV�GH�FLQ]D�VHMDP�FRPSULPLGDV



'LIHUHQWHV�)RUPDV�GH�3DUWLFLRQDPHQWR
GH�XPD�,PDJHP

'LIHUHQWHV�)RUPDV�GH�3DUWLFLRQDPHQWR
GH�XPD�,PDJHP



3URFHGLPHQWR�%iVLFR�GH�XPD�
&RPSUHVVmR�)UDFWDO

3URFHGLPHQWR�%iVLFR�GH�XPD�
&RPSUHVVmR�)UDFWDO

Imagem Original
Malha Homogênea
de Blocos Molde

Blocos Domínio
Blocos Domínio Reduzidos



0RGLILFDo}HV�(IHWXDGDV�QD�
&RPSUHVVmR�&OiVVLFD�

0RGLILFDo}HV�(IHWXDGDV�QD�
&RPSUHVVmR�&OiVVLFD�

¬ WUDQVIRUPDomR�DILP�JHRPpWULFD
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)DWRU�GH�&RQWUDVWH)DWRU�GH�&RQWUDVWH

6� ��

6����

6�!��



&RHILFLHQWH�GH�%ULOKR&RHILFLHQWH�GH�%ULOKR

2����

2� ��

2�!��



&RPSUHVVmR�)UDFWDO�$XWRPiWLFD&RPSUHVVmR�)UDFWDO�$XWRPiWLFD

,PDJHP%ORFRV�0ROGH %ORFRV�'RPtQLR

%ORFRV�'RPtQLR
5HGX]LGRV

)RUPDomR�GH�XP�3DU�'RPtQLR�0ROGH



6LPHWULDV�GH�XP�%ORFR6LPHWULDV�GH�XP�%ORFR

HL[R�KRUL]RQWDO

HL[R
YHUWLFDO

GLDJRQDO
SULQFLSDO

,GHQWLGDGH
�������

5HI��KRUL]RQWDO
�������

5HI��9HUWLFDO�������� 5HI��QD�'LDJ�
3ULQFLSDO��������

5HI��HP�FDGD�XP
GRV�HL[RV��������

5RWDomR�GH���
�������

5RWDomR�GH
�����������

5RWDomR�GH
�����������
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0pWULFD�8WLOL]DGD�QD�(VFROKD�GR�
0HOKRU�3DU�'RPtQLR�PROGH

0pWULFD�8WLOL]DGD�QD�(VFROKD�GR�
0HOKRU�3DU�'RPtQLR�PROGH
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2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH
� $OLDVLQJ



$OLDVLQJ$OLDVLQJ

                                                          
                 Blocos molde de 2 x 2 pixeis                                                        Blocos molde de 4 x 4 pixeis.

/HQD��%ORFRV�0ROGH�GH���[���SL[HLV� /HQD��%ORFRV�0ROGH�GH���[���SL[HLV�
7HPSR��V� &RPS���ESS� 3615��G%� 7HPSR��V� &RPS���ESS� 3615��G%�

5, 9110 6, 2354 34, 3935 0, 2200 1, 4282 27, 5964



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH
� $OLDVLQJ
� 7pFQLFDV�FRQKHFLGDV�LPSOHPHQWDGDV



0pWRGR�GH�%XVFD�([DXVWLYD�/HYH0pWRGR�GH�%XVFD�([DXVWLYD�/HYH

&DPLQKR�GD�EXVFD
)RUPDomR�GH�XP�SDU

GRPtQLR�PROGH



%XVFD�8QLWiULD%XVFD�8QLWiULD

)RUPDomR�GH�SDUHV
GRPtQLR�PROGH



0pWRGR�GH�%XVFD�/RFDO0pWRGR�GH�%XVFD�/RFDO

��EORFRV
GRPtQLR

��EORFRV
GRPtQLR



0pWRGR�GH�6XE�%XVFD�/RFDO0pWRGR�GH�6XE�%XVFD�/RFDO

3ULPHLUD�HWDSD�

&DPLQKR�GD�EXVFD
)RUPDomR�GH�XP�SDU

GRPtQLR�PROGH

6HJXQGD�HWDSD�

��EORFRV
GRPtQLR

��EORFRV
GRPtQLR



%XVFD�HP�ÈUHD�5HVWULWD%XVFD�HP�ÈUHD�5HVWULWD
)RUPDomR�GR�SDU
GRPtQLR�PROGH



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH
� $OLDVLQJ
� 7pFQLFDV�FRQKHFLGDV�LPSOHPHQWDGDV
� 7pFQLFDV�DQDOLVDGDV



&ODVVLILFDomR�&DQ{QLFD�DWUDYpV�GDV�
,QWHQVLGDGHV

&ODVVLILFDomR�&DQ{QLFD�DWUDYpV�GDV�
,QWHQVLGDGHV

&ODVVLILFDomR�GRV�4XDGUDQWHV�GH�XP
%ORFR��0ROGH�RX�'RPtQLR�

��

� �



&ODVVH��

&ODVVH��

&ODVVH��

34
21

3
4 2
1

3 4
21

&ODVVLILFDomR�&DQ{QLFD�DWUDYpV�GDV�
,QWHQVLGDGHV

&ODVVLILFDomR�&DQ{QLFD�DWUDYpV�GDV�
,QWHQVLGDGHV

3 4
2 1 34

21
3 4
2 13

4
2
1

3
4

2
1 3

4
2
1

3
4

2
1

3
4
2

1 3
4
2

1
3

4
2

1
3

42
1

3
42
1 3

4 2
13

4
2

1

34
2 134

2 1
3 4

21
3
4 2

1 3
42

1
3
4 2

13
42

1

D�� 5RWDomR�GH����QR�VHQWLGR�DQWL�KRUiULR

6LPHWULD �D D�ED � D�E��D� D�EE

E�� 5HIOH[mR�VREUH�XPD�OLQKD�PpGLD�YHUWLFDO



5HODomR�HQWUH�DV�6LPHWULDV�GRV�%ORFRV�
0ROGH�H�'RPtQLR

5HODomR�HQWUH�DV�6LPHWULDV�GRV�%ORFRV�
0ROGH�H�'RPtQLR

VLP�� VLP��

VLP���R�VLP���� %ORFR�0ROGH%ORFR�'RPtQLR

2ULHQWDomR�FDQ{QLFD



'XSOD�&ODVVLILFDomR�&DQ{QLFD'XSOD�&ODVVLILFDomR�&DQ{QLFD
� $SyV�D�FODVVLILFDomR�FDQ{QLFD�DWUDYpV�GDV�LQWHQVLGDGHV��ID]�VH�XPD�

QRYD� FODVVLILFDomR� FDQ{QLFD�� GD�PHVPD� IRUPD��XWLOL]DQGR�DJRUD� D�
YDULkQFLD

� 7HP�VH�
⇒ ��FODVVHV�FDQ{QLFDV�REWLGDV�DWUDYpV�GD�SULPHLUD�FODVVLILFDomR
⇒���FODVVHV�REWLGDV�DWUDYpV�GD�VHJXQGD�FODVVLILFDomR
⇒XP�WRWDO�GH����FODVVHV



4XDGWUHH4XDGWUHH

0DOKD�KRPRJrQHD 4XDGWUHH &RPSOHWD 4XDGWUHH 3DUFLDO



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH
� $OLDVLQJ
� 7pFQLFDV�FRQKHFLGDV�LPSOHPHQWDGDV
� 7pFQLFDV�DQDOLVDGDV
� 7pFQLFD�GHVHQYROYLGD�QHVWH�WUDEDOKR



0pWRGR�GH�'LPHQVmR�)UDFWDO�/RFDO0pWRGR�GH�'LPHQVmR�)UDFWDO�/RFDO
� 8WLOL]D�R�FRQFHLWR�GH�GLPHQVmR�IUDFWDO�ORFDO�

⇒$�')�GH�XPD�LPDJHP�SRGH�YDULDU�GH���D��
� $SOLFD�GLYHUVRV�IDWRUHV�GH�FRQWUDomR�HVSDFLDO�

⇒��������
⇒������������������
⇒�������������



$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

��
3L[HLV

��
3L[HLV

��
3L[HLV

��
3L[HLV



$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

��
3L[HLV

��
3L[HLV

��3L[HLV

��3L[HLV



$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

$SOLFDomR�GH�XP�)DWRU�GH�&RQWUDomR�
(VSDFLDO�,JXDO�D����

��
3L[HLV

��
3L[HLV

��3L[HLV

��3L[HLV



&RPSOH[LGDGH�H�9DULHGDGH�GRV�%ORFRV&RPSOH[LGDGH�H�9DULHGDGH�GRV�%ORFRV
� 4XDQWR�PDLRU�IRU�D�FRQWUDomR�

⇒ PHQRU� VHUi D� YDULHGDGH� GH� HOHPHQWRV� GR� FRQMXQWR� GH� EORFRV�
GRPtQLR�UHGX]LGRV��GRPDLQ SRRO�

⇒PHQRU�VHUi D�FRPSOH[LGDGH�GRV�EORFRV�JHUDGRV

� 4XDQWR�PHQRU�D�FRQWUDomR�
⇒PDLRU�VHUi D�YDULHGDGH�GR�GRPDLQ SRRO
⇒PDLRU�VHUi D�FRPSOH[LGDGH�GRV�EORFRV�JHUDGRV

� 0DLRU�FRPSOH[LGDGH�
⇒EORFRV�FRP�IUHTXrQFLDV PDLV�DOWDV
⇒')�PDLV�DOWD



5HODFLRQDPHQWR�HQWUH�')�H�)DWRU�GH�
&RQWUDomR�(VSDFLDO

5HODFLRQDPHQWR�HQWUH�')�H�)DWRU�GH�
&RQWUDomR�(VSDFLDO

')� �� ')� ���� ')� ��

V� ����V� ����



6HOHomR�GR�)DWRU�GH�&RQWUDomR�
(VSDFLDO�DWUDYpV�GD�'LPHQVmR�)UDFWDO�

/RFDO
6HOHomR�GR�)DWRU�GH�&RQWUDomR�

(VSDFLDO�DWUDYpV�GD�'LPHQVmR�)UDFWDO�
/RFDO

2,332,772,26

2,58

2,08

2,13

2,44 2,23

2,24

2,37

2,99

2,842,65

2,57

2,36

2,17
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,PDJHQV�GH�7HVWH��WRQV�GH�FLQ]D�,PDJHQV�GH�7HVWH��WRQV�GH�FLQ]D�



2UJDQL]DomR2UJDQL]DomR
� &RPSUHVVmR�IUDFWDO�FOiVVLFD
� 7HRUHPD�GD�&RODJHP
� 3UREOHPD�,QYHUVR
� 0RGLILFDo}HV� HIHWXDGDV� QD� FRPSUHVVmR� FOiVVLFD� SDUD� XPD�

FRGLILFDomR�PDLV�HILFLHQWH
� $OLDVLQJ
� 7pFQLFDV�FRQKHFLGDV�LPSOHPHQWDGDV
� 7pFQLFDV�DQDOLVDGDV
� 7pFQLFD�GHVHQYROYLGD�QHVWH�WUDEDOKR
� &RPSUHVVmR�FRORULGD



&RGLILFDomR�GH�,PDJHQV�&RORULGDV&RGLILFDomR�GH�,PDJHQV�&RORULGDV

5*%

&DQDO�5

&DQDO�*

&DQDO�%

5�UHFRQV�

*�UHFRQV�

%�UHFRQV�

5*%
UHFRQV�



8WLOL]DomR�GD�&RUUHODomR�HQWUH�RV�
&DQDLV�GR�5*%

8WLOL]DomR�GD�&RUUHODomR�HQWUH�RV�
&DQDLV�GR�5*%

5*%

*XLD

5

6HJXLGRU

6HJXLGRU

*

%

5*%
UHFRQV�



&RQYHUVmR�HQWUH�6LVWHPDV�GH�&RUHV�
�5*%�� <,4�

&RQYHUVmR�HQWUH�6LVWHPDV�GH�&RUHV�
�5*%�� <,4�

5*%

<
,
4

5
*
%

















= − −
−

















×
















0 299 0 587 0114
0 596 0 275 0 321
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