
$OJRULWPRV�*HQpWLFRV
\�3URFHVDPLHQWR�GH

$OWD�3HUIRUPDQFH



$JHQGD

> $OJRULWPRV�*HQpWLFRV�
± ,QWURGXFFLyQ

± )XQFLRQDPLHQWR

> 0RWLYDFLyQ�\�IRUPDV�GH�DSOLFDFLyQ�GH�ODV�WpFQLFDV
GH�SURFHVDPLHQWR�GH�DOWD�SHUIRUPDQFH�
± 0RGHORV�GH�SDUDOHOLVPR�

> 3UHVHQWDFLyQ�GHO�SUR\HFWR�&6,&�³$OJRULWPRV
*HQpWLFRV�3DUDOHORV�\�VX�$SOLFDFLyQ�DO�'LVHxR�GH
5HGHV�GH�&RPXQLFDFLRQHV�&RQILDEOHV�



$OJRULWPRV�JHQpWLFRV

> $OJRULWPRV� HYROXWLYRV� �� 0HFDQLVPR� DQiORJR� D� ORV
SURFHVRV� HYROXWLYRV� QDWXUDOHV�� FRQ� HO� REMHWLYR� GH
UHVROYHU�SUREOHPDV�GH�E~VTXHGD�\�RSWLPL]DFLyQ�

> $*� �� 0DQWLHQH� XQD� SREODFLyQ� GH� VROXFLRQHV� TXH
HYROXFLRQDQ�GH�DFXHUGR�D�RSHUDGRUHV�HYROXWLYRV�

VHOHFFLyQ�� FUX]DPLHQWR

UHHPSOD]R� PXWDFLyQ

> 6LJXLHQGR� OD� LGHD�GH� OD�VXSHUYLYHQFLD�GH� ORV� LQGLYLGXRV
PiV� DSWRV�� HYDOXDQGR� GH� DFXHUGR� DO� SUREOHPD� D
UHVROYHU��PHGLDQWH�XQD�IXQFLyQ�GH�ILWQHVV�



$OJRULWPRV�JHQpWLFRV
)XQFLRQDPLHQWR

8QD�SREODFLyQ�GH�FURPRVRPDV��VH�PDQWLHQH�D�OR�ODUJR�GH
WRGR�HO�SURFHVR�HYROXWLYR�

&DGD�FURPRVRPD�FRGLILFD�XQD�VROXFLyQ�WRWDO�R�SDUFLDO�GHO
SUREOHPD�GH�RSWLPL]DFLyQ�
± 8VXDOPHQWH�FRGLILFDFLyQ�ELQDULD

(Q�FDGD�JHQHUDFLyQ��
± 6H�VHOHFFLRQDQ�SDGUHV�GH�DFXHUGR�D�VX�YDORU�GH�ILWQHVV�

± 6H�FUX]DQ�ORV�SDGUHV�SDUD�SURGXFLU�GHVFHQGLHQWHV�

± 6H�PXWDQ�DOHDWRULDPHQWH�ORV�QXHYRV�GHVFHQGLHQWHV�



3REODFLyQ

&URPRVRPD

� �� �JHQ

DOHOR

2EMHWLYR���&RGLILFDFLyQ�GHO�SUREOHPD�HQ�LQGLYLGXRV
�����VREUH�ORV�FXDOHV�VH�DSOLFDUiQ�ORV
�����RSHUDGRUHV�HYROXWLYRV



6HOHFFLyQ

(VTXHPD�GH
VHOHFFLyQ

�$SWLWXG�

2EMHWLYR���0DQWHQHU�LQGLYLGXRV�PHMRU�DGDSWDGRV



&UX]DPLHQWR

3XQWR�GH
FUXFH

3DGUHV +LMRV

2SHUDGRU GH
FUX]DPLHQWR

2EMHWLYR���*DUDQWL]DU�H[SORUDFLyQ�GH�QXHYDV�
�����VHFFLRQHV�GHO�HVSDFLR�GH�E~VTXHGD�



0XWDFLyQ

2SHUDGRU
GH PXWDFLyQ+LMRV +LMRV

2EMHWLYR���,QWURGXFLU�GLYHUVLGDG�DOHDWRULDPHQWH





0RGHORV�GH�HYROXFLyQ

> 0RGHOR�WUDGLFLRQDO���³JHQHUDFLRQDO´���+ROODQG��

> 0RGHOR�VWHDG\�VWDWH���HO�SDVR�DWyPLFR�HV�HO�FiOFXOR

������GH�XQ�LQGLYLGXR�

> 6DOWR�JHQHUDFLRQDO��'H�-RQJ�
± 'HILQH�XQ�YDORU�GH�³VDOWR�JHQHUDFLRQDO´�*∈>��Q��@�SDUD�OD

IUDFFLyQ�GH�OD�SREODFLyQ�UHHPSOD]DGD�HQ�FDGD�JHQHUDFLyQ�



3RU�TXp�IXQFLRQDQ�ORV�$*�"

> %DVH�WHyULFD���VFKHPD�WKHRUHP�

> (VTXHPD���IRUPDWR�TXH�HVSHFLILFD�SDUFLDOPHQWH�XQD
VROXFLyQ�HQ�HO�HVSDFLR�GH�JHQRWLSRV�

> (O�VWULQJ����������VH�FRUUHVSRQGH�FRQ�ORV�HVTXHPDV
�
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�SHUR�QR�FRQ�
�
��


�

> (VTXHPD���KLSHUSODQR�HQ�HVSDFLR�PXOWLGLPHQVLRQDO
TXH�UHSUHVHQWD�XQ�FRQMXQWR�GH�VROXFLRQHV�FRQ
SURSLHGDGHV�FRPXQHV�
± RUGHQ���Q~PHUR�GH�SRVLFLRQHV�GHILQLGDV��R�+��

± GHILQLQJ�OHQJWK��+����GLVWDQFLD�HQWUH�SULPHU�\�~OWLPD�SRVLFLyQ
GHILQLGD�HQ�HO�HVTXHPD�





7HRUHPD�GH�ORV�HVTXHPDV

36���SUREDELOLGDG�GH�VXSHUYLYHQFLD

3&���SUREDELOLGDG�GH�FUX]DPLHQWR

30���SUREDELOLGDG�GH�PXWDFLyQ

P�+�W��Q~PHUR�GH�LQVWDQFLDV��VWULQJV��TXH�HO�HVTXHPD
+�WLHQH�HQ�OD�JHQHUDFLyQ�Q~PHUR�W�

> (IHFWRV�GH�OD�VHOHFFLyQ��

f

Hf
tHmtHm

)(
).,()1,( =+

),().1(
.

).,()1,( tHmc
f

fcf
tHmtHm +=+=+

tHmctHm )0,().1()1,( +=+



7HRUHPD�GH�ORV�HVTXHPDV
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7HRUHPD�GH�ORV�HVTXHPDV



��³/RV�HVTXHPDV�FRUWRV��GH�EDMD�GHILQLFLyQ��FX\R
ILWQHVV�HV�VXSHULRU�DO�GHO�SURPHGLR�GH�OD�SREODFLyQ�
WLHQHQ�XQD�WDVD�GH�FUHFLPLHQWR�H[SRQHQFLDO��(O�$*
KDFH�HVWH�WUDEDMR�HQ�XQ�PRGR�LPSOtFLWDPHQWH
SDUDOHOR�SDUD�WRGRV�ORV�HVTXHPDV�GH�OD�SREODFLyQ´�

*ROGEHUJ������

*HQHWLF�$OJRULWKPV�LQ�6HDUFK��2SWLPL]DWLRQ��DQG�0DFKLQH�/HDUQLQJ

7HRUHPD�GH�ORV�HVTXHPDV



5HVXPHQ���FyPR�IXQFLRQDQ�ORV�$*

> (O�PHFDQLVPR�GH�VHOHFFLyQ�GHO�$*�WUDEDMD�DORFDQGR�D
WUDYpV�GH�ODV�JHQHUDFLRQHV�H[SRQHQFLDOPHQWH�VWULQJV
D�ORV�PHMRUHV�HVTXHPDV�

> (O�RSHUDGRU�GH�FUX]DPLHQWR�VH�HQFDUJD�GH�H[SORUDU
QXHYDV�FRPELQDFLRQHV�GH�ORV�HVTXHPDV�SUHVHQWHV
SDUD�ORJUDU�LQGLYLGXRV�PiV�DSWRV�

> (O�SURSyVLWR�GHO�RSHUDGRU�GH�PXWDFLyQ�HV�LQWURGXFLU
QXHYR�PDWHULDO�JHQRWtSLFR�HQ�OD�SREODFLyQ�

> %DVH�WHyULFD���WHRUHPD�GH�ORV�HVTXHPDV�



> (O�PHFDQLVPR�HYROXWLYR�VH�UHSLWH�KDVWD�TXH�OD
SREODFLyQ�DOFDQ]D�XQ�FULWHULR�GH�FRQYHUJHQFLD�

Generar una población inicial P0.
Mientras (no se cumpla la condición de parada)

loop /* Siguiente generación */
selección de cromosomas en función de su fitness.
cruzamiento de seleccionados con probabilidad PC.
mutación de individuo generado con probabilidad PM

ILQ

ILQ

5HVXPHQ���FyPR�IXQFLRQDQ�ORV�$*



5HVROYLHQGR�XQ�SUREOHPD�
*HQRWLSR�\�)LWQHVV

> *HQRWLSR���&yPR�UHSUHVHQWDU�HO�SUREOHPD�

> &RGLILFDFLyQ�\�GHFRGLILFDFLyQ�

> &RQVWUXFFLyQ�GH�XQD�IXQFLyQ�GH�ILWQHVV�DSURSLDGD�
± 'HSHQGH�GHO�SUREOHPD�\�GHO�FULWHULR�GH�RSWLPL]DFLyQ�

± 3XHGH�FDPELDU�GLQiPLFDPHQWH�D�PHGLGD�TXH�HO�$*�SURFHGH�

± 'HEH�FRQVLGHUDU�ODV�UHVWULFFLRQHV�GHO�SUREOHPD�

± 3XHGH�LQFRUSRUDU�VXE�REMHWLYRV��SDUD�SUREOHPDV�PXOWLREMHWLYR��

± &DMD�QHJUD�SDUD�HO�$*�

,QSXW��IHQRWLSR��2XWSXW���YDORU�GH�ILWQHVV�



7pFQLFDV�GH�SURFHVDPLHQWR
GH�DOWD�SHUIRUPDQFH

> 6H�DSOLFDQ�D�ORV�$*�FRQ�ORV�REMHWLYRV�GH
± PHMRUDU�OD�HILFLHQFLD�

± SHUIHFFLRQDU�OD�FDOLGDG�GHO�PHFDQLVPR�GH�E~VTXHGD�JHQpWLFD�

> (ILFLHQFLD�
SHUPLWH�DIURQWDU� OD� OHQWLWXG�GH�FRQYHUJHQFLD�SDUD�SUREOHPDV�FX\D

GLPHQVLyQ�PRWLYD�HO�XVR�GH�SREODFLRQHV�QXPHURVDV��R�P~OWLSOHV
HYDOXDFLRQHV�GH�IXQFLRQHV�GH�ILWQHVV�FRVWRVDV�



7pFQLFDV�GH�SURFHVDPLHQWR
GH�DOWD�SHUIRUPDQFH

> 'HVGH�HO�SXQWR�GH�YLVWD�DOJRUtWPLFR�
± $*3� SXHGHQ� H[SORWDU� HO� SDUDOHOLVPR� LQWUtQVHFR� GHO� PHFDQLVPR

HYROXWLYR��WUDEDMDQGR�VLPXOWiQHDPHQWH�VREUH�YDULDV�SREODFLRQHV
SDUD�UHVROYHU�HO�PLVPR�SUREOHPD�

± <� DSURYHFKDU� FDUDFWHUtVWLFDV� GH� SDUDOHOLVPR� SURSLDV� GHO
SUREOHPD��DQDOL]DQGR�FRQFXUUHQWHPHQWH�GLIHUHQWHV�VHFFLRQHV�GHO
HVSDFLR�GH�E~VTXHGD�



0RGHORV�GH�SDUDOHOLVPR

> 0RGHOR�PDHVWUR�HVFODYR
'LVWULEXFLyQ�IXQFLRQDO��DVLJQD�D�ORV�SURFHVDGRUHV�GLVWLQWDV�HWDSDV

GHO�PHFDQLVPR�HYROXWLYR�

8VXDOPHQWH� VH� GLVWULEX\H� OD� HYDOXDFLyQ� GH� OD� IXQFLyQ� GH� ILWQHVV�
TXH� LQYROXFUD� XQ� WLHPSR� GH� HMHFXFLyQ� PD\RU� TXH� HO� GH� ORV
VHQFLOORV�RSHUDGRUHV�HYROXWLYRV�

> 0RGHOR�GH�SREODFLyQ�GLVWULEXLGD
(QIRTXH� RULHQWDGR� D� OD� GLVWULEXFLyQ� GH� GDWRV� HQ� VXESREODFLRQHV

VHPL�LQGHSHQGLHQWHV�

> (VWRV� PRGHORV� KDQ� HYROXFLRQDGR� \� VH� KDQ� GLYHUVLILFDGR�� GDQGR
OXJDU�D�P~OWLSOHV�SURSXHVWDV��GH�$*3�



0RGHORV�GH�SDUDOHOLVPR

> ([FHSWR�SDUD�HO�PRGHOR�PDHVWUR�HVFODYR�VLQFUyQLFR��ORV
$*3�QR�WLHQHQ�HO�PLVPR�IXQFLRQDPLHQWR�TXH�XQ�$*�VHULDO�

> $O�XWLOL]DU�SREODFLRQHV�P~OWLSOHV��OD�LQWHUDFFLyQ�SDQPtFWLFD
�GRQGH�FDGD�LQGLYLGXR�WLHQH�OD�SRVLELOLGDG�GH�LQWHUDFWXDU
±FRPSHWLU�R�FUX]DUVH±�FRQ�FXDOTXLHU�RWUR��VH�UHHPSOD]D
SRU�XQ�PHFDQLVPR�GH�LQWHUDFFLyQ�ORFDO��RFDVLRQDQGR�TXH
HO�DOJRULWPR�GLVWULEXLGR�VHD�GLIHUHQWH�

> (VWD�FDUDFWHUtVWLFD�SURSRUFLRQD�QXHYRV�PDWLFHV�GH�LQWHUpV
VREUH�HO�SUREOHPD�SDUDOHOL]DGR��GHSHQGLHQGR�GH�ORV
GLIHUHQWHV�FULWHULRV�XWLOL]DGRV�DO�GLYLGLU�HO�SUREOHPD�



&ODVLILFDFLyQ�GH�$*3

> 3ULQFLSDO�FULWHULR�GH�FODVLILFDFLyQ��
± HO�PRGR�GH�RUJDQL]DU�OD�SREODFLyQ�

> 2WURV�FULWHULRV
± (YDOXDFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV��FRQFHQWUDGD�R�GLVWULEXLGD�

± 1~PHUR�GH�SREODFLRQHV��SDQPL[LD�R�SREODFLRQHV�P~OWLSOHV�

± 0HFDQLVPR�GH�LQWHUFDPELR�GH�LQGLYLGXRV�HQWUH�SREODFLRQHV�P~OWLSOHV�

± 0HFDQLVPR�GH�VLQFURQL]DFLyQ�HQWUH�ORV�HOHPHQWRV�GH�SURFHVDPLHQWR�

± &UX]DPLHQWR��FHQWUDOL]DGR�R�GLVWULEXLGR

± 6HOHFFLyQ��DSOLFDGR�VREUH�XQ�FRQMXQWR�ORFDO�R�XQR�JOREDO�





0RGHOR�PDHVWUR�HVFODYR

> 'LVWULEX\H�HYDOXDFLyQ�GH�IXQFLyQ�GH�ILWQHVV�

> 9HUVLRQHV�VLQFUyQLFD�\�DVLQFUyQLFD�

> 0RGHOR�FHQWUDOL]DGR�GH�HYROXFLyQ�
± 6HOHFFLyQ�JOREDO��FXHOOR�GH�ERWHOOD�HQ�FRPXQLFDFLRQHV�



0RGHOR�GLVWULEXLGR

> 6XESREODFLRQHV�LQGHSHQGLHQWHV�

> 0RGHOR�ORFDO�GH�HYROXFLyQ�
± 6HOHFFLyQ�\�FUX]DPLHQWR�ORFDO

> 0LJUDFLyQ



0RGHOR�PDVLYDPHQWH�SDUDOHOR

> (VWUXFWXUD�VXE\DFHQWH�D�OD�SREODFLyQ�

> 0RGHOR�ORFDO�GH�HYROXFLyQ��UHVWULQJLGR�D�YHFLQGDGHV�
± 6HOHFFLyQ�\�FUX]DPLHQWR�FRQ�LQGLYLGXRV�GH�YHFLQGDG�

> 'LIXVLyQ



2WURV�PRGHORV

> 'H�DFXHUGR�D�WD[RQRPtD�GH�1RZRVWDZVNL�	�3ROL��������

± 0RGHOR�GLVWULEXLGR�VLQ�PLJUDFLyQ�

± 0RGHOR�GH�VXESREODFLRQHV�GLQiPLFDV�FRQ�VRODSDPLHQWR�

± $*�GHVRUGHQDGRV��PHVV\�*$��

± 0RGHOR�GH�VXESREODFLRQHV�LQGHSHQGLHQWHV�VRODSDGDV�

± $*3�GH�HVWDGR�HVWDFLRQDULR�

± 0RGHORV�KtEULGRV�



0RGHORV�KtEULGRV

> &RPELQDQ�YDULRV�PRGHORV�GH�SDUDOHOLVPR�

> 7UDWDQ�GH�H[SORWDU�ODV�YHQWDMDV�GH�PiV�GH�XQ�HQIRTXH�

> 'HILQHQH�MHUDUTXtDV�GH�DSOLFDFLyQ�GHO�SDUDOHOLVPR�



$OJRULWPRV�*HQpWLFRV�3DUDOHORV�\�VX
$SOLFDFLyQ�DO�'LVHxR�GH�5HGHV�GH

&RPXQLFDFLRQHV�&RQILDEOHV

> $SOLFDFLyQ�GH�$OJRULWPRV�*HQpWLFRV�DSOLFDGRV�DO�SUREOHPD
GH�GLVHxR�GH�UHGHV�FRQILDEOHV�

> 3UREOHPDV�GH�RSWLPL]DFLyQ�YLQFXODGRV
± 3UREOHPD�GH�N�FRQH[LyQ�

± 3UREOHPD�GH�6WHLQHU�*HQHUDOL]DGR�

> 'LVHxR�GH�PRGHORV�GH�$*3�SDUD�UHVROYHU�HO�SUREOHPD�

> 9DOLGDFLyQ�GH�UHVXOWDGRV
± $QiOLVLV�GH�HILFLHQFLD�

± &RPSDUDFLyQ�FRQ�UHVXOWDGRV�REWHQLGRV�DSOLFDQGR�RWUDV�KHXUtVWLFDV�


