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$ 'DWDEDVH 6\VWHP IRU WKH 0DQDJHPHQW DQG

,QIRUPDWLRQ 5HWULHYDO RI &KURPRVRPH ,PDJH 'DWD

$NLKLUR .DZDJXFKL

6FKRRO RI .QRZOHGJH 6FLHQFH�

-DSDQ $GYDQFHG ,QVWLWXWH RI 6FLHQFH DQG 7HFKQRORJ\

0DUFK ����

.H\ZRUGV� FKURPRVRPH LPDJH� ),6+� NDU\RW\SH DQDO\VLV� 6QDNHV� IHDWXUH H[WUDFWLRQ�

LQIRUPDWLRQ UHWULHYDO� 2'%&

8VXDOO\� LQ PDQ\ ODERUDWRULHV RI ELRORJ\� UHVHDUFKHUV KDYH EHHQ VWRULQJ� UHWULHYLQJ� DQG

PDQDJLQJ WKHLU H[SHULPHQWDO GDWD ZLWK PDQXDO RSHUDWLRQ� %HFDXVH WKH\ WHQG WR NHHS WKHLU

NQRZOHGJH RQ WKH H[SHULPHQWV FRYHUW LQ RUGHU WR PDLQWDLQ WKHLU SRWHQWLDO DGYDQWDJHV DJDLQVW

WKHLU FRPSHWLWRUV�

+RZHYHU� LQ PDQ\ ODERUDWRULHV RI ELRORJ\ ZKLFK DUH XVXDOO\ GRLQJ ),6+ DQG *,6+

H[SHULPHQWV� LW LV LPSRUWDQW WR VWRUH� UHWULHYH� DQG PDQDJH ODUJH DPRXQW RI FKURPRVRPH LPDJH

GDWD HDVLO\� ),6+ DQG *,6+ DUH WKH WHFKQLTXHV WR FDWFK D JHQH LQVLGH D FHOO YLVXDOO\� $ VLJQ

KDV VSHFLILF JHQHWLF DUUDQJHPHQW FRQFUHWHO\ ZLWK D IOXRUHVFHQW SLJPHQW� DQG WKH SK\VLFDO

SRVLWLRQ DQG GLVWULEXWLRQ RI WKH JHQH DUH YLVXDOL]HG E\ IOXRUHVFHQW PDNHUV RQ WKH FKURPRVRPH�

7KHVH H[SHULPHQWV DUH GRQH ZLWKRXW GLVFULPLQDWLRQ EHWZHHQ DQLPDOV� SODQWV DQG DOO NLQG RI

HXFDU\RWHV� 6R VHYHUDO WKRXVDQG VKHHWV RI LPDJH GDWD DFFXPXODWHG LQ D \HDU HYHQ LI WKH\ DUH

WKH ODERUDWRULHV RI ��� SHUVRQQHO� EHFDXVH LW FDQ EH GRQH LQ VXFK VPDOO QXPEHU DQG LQ VKRUW

WLPH� )RU WKLV UHDVRQ� FRQVHUYDWLYH ZD\ RI GDWD PDQDJHPHQW� WKDW LV� WHFKQLFLDQV NHHS WKHLU

H[SHULPHQWDO GDWD LQ WKHLU RZQ 3&V� ZLOO UXLQ IRU WKRXVDQGV RU PLOOLRQV RI KDQG\ UHXVHG LPDJH

GDWD� )XUWKHUPRUH� YHUVLRQ PDQDJHPHQW RI LPDJH GDWD LV DOVR QHHGHG LQ VXFK ODERUDWRULHV

VLQFH NDU\RW\SH DQDO\VLV PHDQV D VHULHV RI LPDJH SURFHVVLQJ IURP UDZ LPDJH GDWD WDNHQ E\

FRROHG &&' FDPHUD WR ILQDO LPDJH GDWD LQ ZKLFK DOO WKH FKURPRVRPHV DUH FURSSHG� GLUHFWHG

YHUWLFDOO\� DQG VRUWHG LQ WKH RUGHU RI WKHLU VL]H� 7R DVVLVW VXFK D FKURPRVRPH LPDJH GDWD

PDQDJHPHQW� ZH DUH GHYHORSLQJ D GDWDEDVH V\VWHP IRU VWRUH� UHWULHYDO� DQG NDU\RW\SH DQDO\VLV

&RS\ULJKW p ���� E\ $NLKLUR .DZDJXFKL
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RI WKHP�

7KH V\VWHP FRQVLVWV RI � VWDJHV RI LPDJH GDWD PDQDJHPHQW� 7KH ILUVW LV LPDJH V\QWKHVLV�

7KH VHFRQG LV FKURPRVRPH LPDJH H[WUDFWLRQ� DQG WKH ODVW LV NDU\RW\SH DQDO\VLV� $

IOXRUHVFHQFH PLFURVFRSH DQG FRROHG &&' FDPHUD SURYLGH 5� * DQG % SODQH JUD\�VFDOH LPDJH

GDWD� 7KH LPDJH V\QWKHVLV VWDJH FRPELQHV � JUD\�VFDOH LPDJH GDWD LQWR )XOO�&RORU LPDJH GDWD�

7KLV VWDJH KDV QRLVH ILOWHU DQG SODFH UHYLVHU WR JHW FOHDU LPDJH� ,Q WKH IROORZLQJ VWDJH�

FKURPRVRPH LPDJHV DUH H[WUDFWHG IURP RULJLQDO LPDJH E\ ¦6QDNHV§ WKDW LV PDMRU PHWKRG RI

UHJLRQ H[WUDFWLRQ XVLQJ DFWLYH FRQWRXU PRGHO� 7KHUH LV LPSOHPHQWHG NDU\RW\SH DQDO\VLV DQG

LQWHJUDWHG WKH IXQFWLRQ LQWR RXU V\VWHP RQ WKH WKLUG VWDJH� .DU\RW\SH DQDO\VLV LV RQH RI WKH

PDMRU PHWKRGV LQ FKURPRVRPH LPDJH DQDO\VLV WKDW LV WKH VHULDOL]DWLRQ RI VHTXHQFH RI WKH

H[WUDFWHG FKURPRVRPH LPDJH�

,Q ROGHU WR SURYLGH HDV\ RSHUDWLRQ ZLWK D 3&� WKLV V\VWHP FRQVLVWV RI :LQGRZV FOLHQW DQG

EDFNHQG '%06� 7KH FOLHQW LV GHVLJQHG WR FRQQHFW EDFNHQG '%06 YLD 2'%& �2SHQ

'DWDEDVH &RQQHFWLYLW\�� ,W FDQ EH IUHHO\ FKRVHQ IURP DQ\ '%06V �H�J� 25$&/(� 6\EDVH�

HWF�� ZKHQ WKHUH DUH DSSURSULDWH GULYHUV DYDLODEOH� &XUUHQWO\� 3RVWJUH64/ LV XVHG LQ RXU

V\VWHP� ,Q WKH LQIRUPDWLRQ UHWULHYDO� WKH V\VWHP XVHV WZR VHDUFK PHWKRGV� 2QH LV D IXQFWLRQ RI

'%06� '%06 VHDUFK UHVSRQGV WR XVHU
V UHTXHVW E\ 64/� WKDW XVHV VHDUFK NH\ DERXW GDWH�

VSHFLHV� H[SHULPHQWDO PHWKRGV� DQG VR RQ� 7KH FOLHQW VLGH VHDUFK IXQFWLRQ HQDEOHV UHWULHYDO RI

VLPLODU LPDJHV� 7KH FOLHQW SHUIRUPV IHDWXUH H[WUDFWLRQ IURP FRORUV DQG VKDSHV RI HDFK

FKURPRVRPH LQ D LPDJH� 6LQFH WKHVH WZR PHWKRGV DUH LQWHJUDWHG LQ WKH XVHU LQWHUIDFH� D XVHU

GRHV QRW KDYH WR EH DZDUH RI WKH GLIIHUHQFH RI UHWULHYDO PHWKRGV� ,Q WKH DQDO\VLV RI ),6+ DQG

*,6+ H[SHULPHQWDO GDWD� LW LV XVXDOO\ QHHGHG WR UHSURFHVV WKH VDPH UDZ LPDJH GDWD IRU

DQDO\]LQJ WKHP IURP YDULRXV YLHZSRLQWV� 6R WKH V\VWHP VKRXOG EH DEOH WR NHHS SDUHQW�FKLOG

UHODWLRQVKLSV LQ WKH WUDQVIRUPDWLRQ SURFHVV RI LPDJH GDWD IRU DOORZLQJ HDV\ QDYLJDWLRQ DQG

FRPSDULVRQ RI HDFK H[SHULPHQWDO GDWD� 8VLQJ WKLV UHODWLRQVKLS DV D VHDUFK NH\� D XVHU UHWULHYHV

D VWDFN RI LPDJHV GHULYHG IURP WKH VDPH UDZ LPDJH GDWD�

7KH V\VWHP ZDV FRGHG E\ &�� ODQJXDJH DQG WHVWHG RQ 0LFURVRIW :LQGRZV 26� 7KHUH DUH

WKH IROORZLQJ DGYDQWDJHV DV FRPSDULQJ ZLWK H[LVWHQW V\VWHPV�

z ,W LV DGDSWHG WR WKH RSHUDWLRQ RI WKH FKURPRVRPH LPDJH WKDW LV REWDLQHG IURP ),6+ DQG VR

RQ�

z ,W LV GRQH IURP LQMHFWLRQ� UHIHUHQFH DQG SURFHVVLQJ RI WKH LPDJH WR WKH DFFXPXODWLRQ IURP
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WKH YLHZSRLQW RI DVVHPEO\ OLQH�

z )OH[LEOH V\VWHP FRPSRVLWLRQ LV WDNHQ E\ WKH FRUUHVSRQGLQJ ZLWK 2'%&�

z ,PDJH UHWULHYDO V\VWHP IXQFWLRQ LV GRQH� DQG D UHVHPEODQFH FKURPRVRPH FDQ EH ORRNHG

IRU LQWXLWLYHO\�

z )DVW WXUQ�DURXQG WLPH DQG KLJK VFDODELOLW\�

z 7KH ORZHVW LQLWLDO FRVW �EHFDXVH LW LV IUHH VRIWZDUH���

$GGLWLRQDO LPSOHPHQWDWLRQV VXFK DV VWUHQJWKHQLQJ RI WKH NDU\RW\SH DQDO\VLV IXQFWLRQ DQG

WKH LPDJH UHWULHYDO V\VWHP IXQFWLRQ ZLOO OHDG WR IXUWKHU LPSURYHPHQWV RI HIILFLHQF\ RI WKH

FKURPRVRPH DQDO\VLV� DQG LW ZLOO UHGXFH WKH EXUGHQ RI WKH UHVHDUFKHUV�

5HODWHG UHVHDUFK

>�@  $� .DZDJXFKL DQG .� 6DWRXØ$ 'DWDEDVH 6\VWHP IRU WKH 0DQDJHPHQW DQG

.DU\RW\SH $QDO\VLV RI &KURPRVRPH ,PDJH 'DWDØ7KH 7HQWK :RUNVKRS RQ

*HQRPH ,QIRUPDWLFVØ7RN\RØ�����


