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❂❂ 0HWKRGV�IRU�.QRZOHGJH�'LVFRYHU\�LQ�6SDWLDO�0HWKRGV�IRU�.QRZOHGJH�'LVFRYHU\�LQ�6SDWLDO�

'DWDEDVHV'DWDEDVHV

❂❂ )XWXUH�'LUHFWLRQV)XWXUH�'LUHFWLRQV

❂❂ &RQFOXVLRQ&RQFOXVLRQ

,QWURGXFWLRQ,QWURGXFWLRQ

❂❂ 6SDWLDO�'DWD�0LQLQJ�%DFNJURXQG6SDWLDO�'DWD�0LQLQJ�%DFNJURXQG

�� 3ULPLWLYHV�RI�6SDWLDO�'DWD�0LQLQJ3ULPLWLYHV�RI�6SDWLDO�'DWD�0LQLQJ

�� 6SDWLDO�'DWD�6WUXFWXUHV��&RPSXWDWLRQV�DQG�4XHULHV6SDWLDO�'DWD�6WUXFWXUHV��&RPSXWDWLRQV�DQG�4XHULHV

❂❂ 6SDWLDO�'DWD�0LQLQJ�$UFKLWHFWXUH6SDWLDO�'DWD�0LQLQJ�$UFKLWHFWXUH

:KDW�LV����:KDW�LV����
VSDWLDO�GDWD"VSDWLDO�GDWD"

VSDWLDO�GDWDEDVH"VSDWLDO�GDWDEDVH"

6SDWLDO�GDWD�PLQLQJ"6SDWLDO�GDWD�PLQLQJ"

❂❂ Spatial data are the data related to objects that Spatial data are the data related to objects that 
occupy space.occupy space.
•• Geometric property (I.e. spatial location, area,... etc)Geometric property (I.e. spatial location, area,... etc)

•• Topological property (I.e. adjacency, inclusion,... etc)Topological property (I.e. adjacency, inclusion,... etc)

❂❂ A spatial database stores spatial objects represented A spatial database stores spatial objects represented 
by spatial data types and spatial relationships among by spatial data types and spatial relationships among 
such objects.such objects.

❂❂ Spatial data mining refers to the extraction of implicit Spatial data mining refers to the extraction of implicit 
knowledge, spatial relations, or patterns not explicitly knowledge, spatial relations, or patterns not explicitly 
stored in spatial databases.stored in spatial databases.



6SDWLDO�'DWD�0LQLQJ�%DFNJURXQG6SDWLDO�'DWD�0LQLQJ�%DFNJURXQG

❂❂ 6WDWLVWLFDO�VSDWLDO�DQDO\VLV6WDWLVWLFDO�VSDWLDO�DQDO\VLV

•• Handles very well numerical data and usually comes up with Handles very well numerical data and usually comes up with 
realistic models of spatial phenomenarealistic models of spatial phenomena

❂❂ 'LVDGYDQWDJHV'LVDGYDQWDJHV

•• The assumption of statistical independence among the The assumption of statistical independence among the 
spatially distributed dataspatially distributed data

•• Can not model nonlinear rules very well and symbolic values likeCan not model nonlinear rules very well and symbolic values like
names are handled poorlynames are handled poorly

•• Statistical methods do not work well with incomplete dataStatistical methods do not work well with incomplete data

•• Expensive computation of the resultExpensive computation of the result

3ULPLWLYHV�RI�6SDWLDO�'DWD�0LQLQJ3ULPLWLYHV�RI�6SDWLDO�'DWD�0LQLQJ

❂❂ 5XOHV�5XOHV�
�� $ VSDWLDO FKDUDFWHULVWLF UXOH$ VSDWLDO FKDUDFWHULVWLF UXOH

�� $ VSDWLDO$ VSDWLDO GLVFULPLQDQWGLVFULPLQDQW UXOHUXOH

�� $ VSDWLDO DVVRFLDWLRQ UXOH$ VSDWLDO DVVRFLDWLRQ UXOH

❂❂ 7KHPDWLF�0DSV7KHPDWLF�0DSV
�� 5DVWHU �UHSUHVHQWHG LQ WKH IRUP DV WKH LQWHQVLW\ RI WKH SL[HOV �5DVWHU �UHSUHVHQWHG LQ WKH IRUP DV WKH LQWHQVLW\ RI WKH SL[HOV �

�� 9HFWRU �UHSUHVHQWHG E\ LWV JHRPHWU\�9HFWRU �UHSUHVHQWHG E\ LWV JHRPHWU\�

❂❂ ,PDJH�'DWDEDVHV,PDJH�'DWDEDVHV
�� 'DWD FRQVLVWV RI LPDJHV RU SLFWXUHV'DWD FRQVLVWV RI LPDJHV RU SLFWXUHV

6SDWLDO�'DWD�6WUXFWXUH��&RPSXWDWLRQV��DQG�6SDWLDO�'DWD�6WUXFWXUH��&RPSXWDWLRQV��DQG�

4XHULHV4XHULHV

❂❂ 6SDWLDO�'DWD�6WUXFWXUHV6SDWLDO�'DWD�6WUXFWXUHV
�� 8VLQJ 58VLQJ 5 �� WUHHWUHH

❂❂ 6SDWLDO�&RPSXWDWLRQV6SDWLDO�&RPSXWDWLRQV
�� 6SDWLDO MRLQ6SDWLDO MRLQ

❂❂ 6SDWLDO�4XHU\�3URFHVVLQJ6SDWLDO�4XHU\�3URFHVVLQJ
�� 6$1' �$Q DUFKLWHFWXUH IRU VSDWLDO GDWDEDVHV�6$1' �$Q DUFKLWHFWXUH IRU VSDWLDO GDWDEDVHV�

6SDWLDO�'DWD�0LQLQJ�$UFKLWHFWXUH6SDWLDO�'DWD�0LQLQJ�$UFKLWHFWXUH



0HWKRGV�IRU�.QRZOHGJH�'LVFRYHU\0HWKRGV�IRU�.QRZOHGJH�'LVFRYHU\

LQ�6SDWLDO�'DWDLQ�6SDWLDO�'DWD

❂❂ *HQHUDOL]DWLRQ*HQHUDOL]DWLRQ��%DVHG�%DVHG�

❂❂ 0HWKRGV�XVLQJ�&OXVWHULQJ0HWKRGV�XVLQJ�&OXVWHULQJ

❂❂ 0HWKRGV�H[SORULQJ�VSDWLDO�DVVRFLDWLRQ0HWKRGV�H[SORULQJ�VSDWLDO�DVVRFLDWLRQ

❂❂ 8VLQJ�$SSUR[LPDWLRQ�DQG�$JJUHJDWLRQ8VLQJ�$SSUR[LPDWLRQ�DQG�$JJUHJDWLRQ

❂❂ 0LQLQJ�LQ�,PDJH�DQG�5DVWHU�'DWDEDVHV0LQLQJ�LQ�,PDJH�DQG�5DVWHU�'DWDEDVHV

*HQHUDOL]DWLRQ*HQHUDOL]DWLRQ��%DVHG�.QRZOHGJH�%DVHG�.QRZOHGJH�

'LVFRYHU\'LVFRYHU\

❂❂ 5HTXLUHV�EDFNJURXQG�NQRZOHGJH�LQ�WKH�IRUP�RI�FRQFHSW��5HTXLUHV�EDFNJURXQG�NQRZOHGJH�LQ�WKH�IRUP�RI�FRQFHSW��

KLHUDUFKLHVKLHUDUFKLHV

�� 6SDWLDO6SDWLDO

�� 1RQ1RQ��VSDWLDOVSDWLDO

❂❂ 7ZR�JHQHUDOL]DWLRQ�EDVHG�DOJRULWKPV7ZR�JHQHUDOL]DWLRQ�EDVHG�DOJRULWKPV

�� 6SDWLDO6SDWLDO��GDWDGDWD��GRPLQDQW�*HQHUDOL]DWLRQGRPLQDQW�*HQHUDOL]DWLRQ

�� QRQQRQ��6SDWLDO6SDWLDO��GDWDGDWD��GRPLQDQW�*HQHUDOL]DWLRQGRPLQDQW�*HQHUDOL]DWLRQ

❂❂ 'LVDGYDQWDJHV�'LVDGYDQWDJHV�

�� 'HSHQGHQW�XSRQ�WKH�JLYHQ�&RQFHSW�KLHUDUFKLHV'HSHQGHQW�XSRQ�WKH�JLYHQ�&RQFHSW�KLHUDUFKLHV

0HWKRGV�8VLQJ�&OXVWHULQJ0HWKRGV�8VLQJ�&OXVWHULQJ

❂❂ 6'��&/$5$16�6'��&/$5$16�

❂❂ 16'��&/$5$16�16'��&/$5$16�

❂❂ %RWK�DOJRULWKPV�DVVXPH�WKDW�WKH�XVHU�VSHFLILHV�WKH�W\SH�%RWK�DOJRULWKPV�DVVXPH�WKDW�WKH�XVHU�VSHFLILHV�WKH�W\SH�

RI�WKH�UXOH�WR�EH�PLQHG�DQG�UHOHYDQW�GDWD�WKURXJK�D�RI�WKH�UXOH�WR�EH�PLQHG�DQG�UHOHYDQW�GDWD�WKURXJK�D�

OHDUQLQJ�UHTXHVWOHDUQLQJ�UHTXHVW

❂❂ 'UDZEDFN�'UDZEDFN�

�� 2EMHFWV�WR�EH�FOXVWHUHG�DUH�DOO�VWRUHG�LQ�PHPRU\�2EMHFWV�WR�EH�FOXVWHUHG�DUH�DOO�VWRUHG�LQ�PHPRU\�

0HWKRGV�0HWKRGV�8VLQJ8VLQJ &OXVWHULQJ�&OXVWHULQJ���&RQ·W&RQ·W��

❂❂ &/$5$16�LQ�ODUJH�GDWDEDVHV����&/$5$16�LQ�ODUJH�GDWDEDVHV����)RFXVLQJ�0HWKRG)RFXVLQJ�0HWKRG

�� )RFXVLQJ RQ UHSUHVHQWDWLYH REMHFWV WR UHGXFH WKH QXPEHU RI)RFXVLQJ RQ UHSUHVHQWDWLYH REMHFWV WR UHGXFH WKH QXPEHU RI

REMHFWV WR FRQVLGHUREMHFWV WR FRQVLGHU

�� 5HVWULFW WKH DFFHVV WR FHUWDLQ REMHFWV WKDW GR QRW DFWXDOO\5HVWULFW WKH DFFHVV WR FHUWDLQ REMHFWV WKDW GR QRW DFWXDOO\

FRQWULEXWH WR WKH FRPSXWDWLRQFRQWULEXWH WR WKH FRPSXWDWLRQ

²² )RFXVLQJ RQ UHOHYDQW FOXVWHUV)RFXVLQJ RQ UHOHYDQW FOXVWHUV

²² )RFXVLQJ RQ D FOXVWHU)RFXVLQJ RQ D FOXVWHU

❂❂ 5HVXOWV VKRZV WKDW WKH HIIHFWLYHQHVV GHFUHDVHG DQG WKH HIILFLHQF5HVXOWV VKRZV WKDW WKH HIIHFWLYHQHVV GHFUHDVHG DQG WKH HIILFLHQF\\

LQFUHDVHG ZKHQ WKH IRFXVLQJ WHFKQLTXH ZDV XVHGLQFUHDVHG ZKHQ WKH IRFXVLQJ WHFKQLTXH ZDV XVHG



0HWKRGV�8VLQJ�&OXVWHULQJ�0HWKRGV�8VLQJ�&OXVWHULQJ���&RQ·W&RQ·W��

❂❂ '%6&$1'%6&$1

�� &DQ�GHDO�ZLWK��&/$5$16��SUREOHPV&DQ�GHDO�ZLWK��&/$5$16��SUREOHPV

❂❂ %LUFK%LUFK

�� $GMXVWPHQW�RI�PHPRU\�UHTXLUHPHQW�WR�WKH�VL]H�RI�$GMXVWPHQW�RI�PHPRU\�UHTXLUHPHQW�WR�WKH�VL]H�RI�

PHPRU\�WKDW�LV�DYDLODEOHPHPRU\�WKDW�LV�DYDLODEOH

�� 7KH�DXWKRU�XVHG�FRQFHSWV�FDOOHG�7KH�DXWKRU�XVHG�FRQFHSWV�FDOOHG�

²² &OXVWHULQJ )HDWXUH DQG &) WUHHV&OXVWHULQJ )HDWXUH DQG &) WUHHV

0HWKRGV�([SORULQJ�6SDWLDO�0HWKRGV�([SORULQJ�6SDWLDO�

$VVRFLDWLRQV$VVRFLDWLRQV

❂❂ $ VSDWLDO DVVRFLDWLRQ UXOH LV RI WKH IRUP ;$ VSDWLDO DVVRFLDWLRQ UXOH LV RI WKH IRUP ; ����! <�F�� � ZKHUH ; DQG < DUH VHWV RI! <�F�� � ZKHUH ; DQG < DUH VHWV RI

VSDWLDO RU QRQVSDWLDO RU QRQ��VSDWLDO SUHGLFDWHV DQG F� LV WKH FRQILGHQFH RI WKH UXOHVSDWLDO SUHGLFDWHV DQG F� LV WKH FRQILGHQFH RI WKH UXOH

�� ([DPSOH� LVBD�[�VFKRRO�([DPSOH� LVBD�[�VFKRRO� ����! FORVHBWR�[�SDUN� �����! FORVHBWR�[�SDUN� �����

²² VWDWHV WKDW ��� RI VFKRROV DUH FORVH WR SDUNVVWDWHV WKDW ��� RI VFKRROV DUH FORVH WR SDUNV

❂❂ $ VWURQJ UXOH LV D UXOH ZLWK ODUJH VXSSRUW DQG ODUJH FRQILGHQFH$ VWURQJ UXOH LV D UXOH ZLWK ODUJH VXSSRUW DQG ODUJH FRQILGHQFH

❂❂ $OJRULWKP�IRU�0XOWLSOH�/HYHO�6SDWLDO�$VVRFLDWLRQ�5XOH$OJRULWKP�IRU�0XOWLSOH�/HYHO�6SDWLDO�$VVRFLDWLRQ�5XOH

�� &ROOHFW V WKH WDVN&ROOHFW V WKH WDVN��UHOHYDQW GDWDUHOHYDQW GDWD

�� ([WUDFW VSDWLDO DVVRFLDWLRQV DW WKH OHYHO RI JHQHUDOL]HG VSDWLDO([WUDFW VSDWLDO DVVRFLDWLRQV DW WKH OHYHO RI JHQHUDOL]HG VSDWLDO

UHODWLRQ XVLQJ HIILFLHQW FRPSXWDWLRQVUHODWLRQ XVLQJ HIILFLHQW FRPSXWDWLRQV

❂❂ 7KLV DOJRULWKP UHTXLUHV EDFNJURXQG NQRZOHGJH LQ WKH IRUP RI7KLV DOJRULWKP UHTXLUHV EDFNJURXQG NQRZOHGJH LQ WKH IRUP RI

FRQFHSW KLHUDUFKLHVFRQFHSW KLHUDUFKLHV

❂❂ ([SHFW D XVHU WR GHVFULEH WKH IRUP RI WKH UXOH V�KH ZDQWV E\ JL([SHFW D XVHU WR GHVFULEH WKH IRUP RI WKH UXOH V�KH ZDQWV E\ JLYLQJYLQJ

VXFK LQIRUPDWLRQ LQ WKH PLQLQJ TXHU\VXFK LQIRUPDWLRQ LQ WKH PLQLQJ TXHU\

8VLQJ�$SSUR[LPDWLRQ�DQG�8VLQJ�$SSUR[LPDWLRQ�DQG�

$JJUHJDWLRQ$JJUHJDWLRQ

❂❂ $JJUHJDWH 3UR[LPLW\$JJUHJDWH 3UR[LPLW\

�� 7KH DJJUHJDWH SUR[LPLW\ LV WKHPHDVXUH RI FORVHQHVV RI WKH VHW R7KH DJJUHJDWH SUR[LPLW\ LV WKHPHDVXUH RI FORVHQHVV RI WKH VHW RI SRLQWVI SRLQWV

LQ WKH FOXVWHU WR D IHDWXUH DV RSSRVHG WR WKH GLVWDQFH EHWZHHQ DLQ WKH FOXVWHU WR D IHDWXUH DV RSSRVHG WR WKH GLVWDQFH EHWZHHQ D FOXVWHUFOXVWHU

ERXQGDU\ DQG WKH ERXQGDU\ RI D IHDWXUHERXQGDU\ DQG WKH ERXQGDU\ RI D IHDWXUH

❂❂ $OJRULWKP &5+$OJRULWKP &5+

�� 8VHV DV ILOWHUV WR UHGXFH WKH FDQGLGDWH IHDWXUHV DWPXOWLSOH OHY8VHV DV ILOWHUV WR UHGXFH WKH FDQGLGDWH IHDWXUHV DWPXOWLSOH OHYHOHO

�� 7KH SUREOHP LV WKDW D IHDWXUHPD\ KDYH WR EH WHVWHG IRU RYHUODS7KH SUREOHP LV WKDW D IHDWXUHPD\ KDYH WR EH WHVWHG IRU RYHUODS ZLWK DZLWK D

FOXVWHUPDQ\ WLPHV�FOXVWHUPDQ\ WLPHV�

❂❂ )LQGLQJ &RPPRQDOWLHV DQG 0D[LPDO 'LVFULPLQDWRUV EHWZHHQ &OXVWHUV)LQGLQJ &RPPRQDOWLHV DQG 0D[LPDO 'LVFULPLQDWRUV EHWZHHQ &OXVWHUV

0LQLQJ�LQ�,PDJH�DQG�5DVWHU�0LQLQJ�LQ�,PDJH�DQG�5DVWHU�

GDWDEDVHVGDWDEDVHV

❂❂ 'DWD�0LQLQJ�LQ�LPDJH�GDWDEDVHV�PD\�EH�VHHQ�DV�'DWD�0LQLQJ�LQ�LPDJH�GDWDEDVHV�PD\�EH�VHHQ�DV�

VLPLODU�WR�LPDJH�SURFHVVLQJVLPLODU�WR�LPDJH�SURFHVVLQJ

❂❂ 'HFLVLRQ�WUHH�PHWKRG�ZDV�XVHG'HFLVLRQ�WUHH�PHWKRG�ZDV�XVHG

❂❂ ([DPSOH�([DPSOH�
�� ,GHQWLI\LQJ YROFDQRHV RQ WKH VXUIDFH RI 9HQXV IURP LPDJHV,GHQWLI\LQJ YROFDQRHV RQ WKH VXUIDFH RI 9HQXV IURP LPDJHV

WUDQVPLWWHG E\ WKH 0DJHOODQ VSDFHFUDIWWUDQVPLWWHG E\ WKH 0DJHOODQ VSDFHFUDIW

❂❂ &2148(67�ZDV�XVH�IRU�UDVWHU�GDWDEDVHV�PLQLQJ&2148(67�ZDV�XVH�IRU�UDVWHU�GDWDEDVHV�PLQLQJ
�� 'HWHFWLQJ HDUWKTXDNHV IURP VSDFH'HWHFWLQJ HDUWKTXDNHV IURP VSDFH



)XWXUH�'LUHFWLRQV)XWXUH�'LUHFWLRQV

❂❂ 'DWD�0LQLQJ�LQ�VSDWLDO�REMHFW'DWD�0LQLQJ�LQ�VSDWLDO�REMHFW��RULHQWHG�GDWDEDVHVRULHQWHG�GDWDEDVHV

❂❂ $OWHUQDWLYH�FOXVWHULQJ�WHFKQLTXHV$OWHUQDWLYH�FOXVWHULQJ�WHFKQLTXHV

❂❂ 0LQLQJ�VSDWLDO�GDWD�GHYLDWLRQ�DQG�UHYROXWLRQ�UXOHV0LQLQJ�VSDWLDO�GDWD�GHYLDWLRQ�DQG�UHYROXWLRQ�UXOHV

❂❂ 8VLQJ�PXOWLSOH�WKHPDWLF�PDSV8VLQJ�PXOWLSOH�WKHPDWLF�PDSV

❂❂ 3DUDOOHO�GDWD�PLQLQJ3DUDOOHO�GDWD�PLQLQJ

❂❂ 0LQLQJ�RI�UHPRWHO\�VHQVHG�LPDJHV0LQLQJ�RI�UHPRWHO\�VHQVHG�LPDJHV

❂❂ 0XOWLGLPHQVLRQDO�UXOH�YLVXDOL]DWLRQ0XOWLGLPHQVLRQDO�UXOH�YLVXDOL]DWLRQ

❂❂ ,QWHOOLJHQW�*,6�PHWKRGV,QWHOOLJHQW�*,6�PHWKRGV

&RQFOXVLRQ&RQFOXVLRQ

❂❂ 6SDWLDO�GDWD�PLQLQJ�LV�D�SURPLVLQJ�ILHOG�RI�UHVHDUFK�ZLWK�D�6SDWLDO�GDWD�PLQLQJ�LV�D�SURPLVLQJ�ILHOG�RI�UHVHDUFK�ZLWK�D�

ZLGH�DSSOLFDWLRQV�LQ�*,6��PHGLFDO�LPDJLQJ���URERW�PRWLRQ�ZLGH�DSSOLFDWLRQV�LQ�*,6��PHGLFDO�LPDJLQJ���URERW�PRWLRQ�

SODQLQJ�����HWF�SODQLQJ�����HWF�

❂❂ $�QXPEHU�RI�DOJRULWKPV�DQG�WHFKQLTXHV�KDYH�EHHQ�$�QXPEHU�RI�DOJRULWKPV�DQG�WHFKQLTXHV�KDYH�EHHQ�

SURSRVHG�WR�GLVFRYHU�YDULRXV�NLQG�RI�NQRZOHGJH�IURP�SURSRVHG�WR�GLVFRYHU�YDULRXV�NLQG�RI�NQRZOHGJH�IURP�

VSDWLDO�GDWDVSDWLDO�GDWD


