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:H KDYH GHYHORSHG D XWLOLW\ V\VWHP� :LQ15')� IRU D QXFOHDU FKDUJHG SDUWLFOH UHDFWLRQ GDWD RI 15') �1XFOHDU

5HDFWLRQ 'DWD )LOH� RQ D XQLILHG LQWHUIDFH RI :LQGRZV��� ���17� %\ XVLQJ WKH V\VWHP� ZH FDQ HDVLO\ VHDUFK WKH

H[SHULPHQWDO GDWD RI D FKDUJHG SDUWLFOH UHDFWLRQ LQ 15') DQG DOVR VHH WKH JUDSKLF GDWD RQ *8, �*UDSKLFDO 8VHU

,QWHUIDFH�� )XUWKHUPRUH� ZH GHYHORS D PHFKDQLVP RI PDNLQJ D QHZ LQGH[ RI NH\ZRUGV LQ RUGHU WR LQFOXGH WKH WLPH

GHYHORSLQJ FKDUDFWHU RI WKH 15') GDWDEDVH�

���,QWURGXFWLRQ

)RU DERXW WZHQW\ \HDUV� 15') �1XFOHDU 5HDFWLRQ 'DWD )LOH� KDV EHHQ DFFXPXODWHG E\ -&35*

�-DSDQ &KDUJHG 3DUWLFOH 5HDFWLRQ *URXS�� 15') FRQWDLQV WKH H[SHULPHQWDO GDWD RI WKH QXFOHDU

FKDUJHG SDUWLFOH UHDFWLRQ LQ -DSDQ� 7KH QXPEHU RI DFFXPXODWHG GDWD ILOHV LV VHYHUDO WHQ WKRXVDQGV�

ZKLFK PD\ EH DOPRVW DOO GDWD LQ -DSDQ� +RZHYHU� WKH XWLOLW\ V\VWHP IRU VHDUFKLQJ GDWD LV YHU\ SRRU�

ZKLFK ZDV PDGH PRUH WKDQ WHQ \HDUV DJR RQ WKH PDLQ IUDPH RI WKH FRPSXWHU FHQWHU LQ +RNNDLGR

8QLYHUVLW\ >�@� )RU H[DPSOH� ZH PXVW NQRZ WKH JUDPPDU DQG WKH FRGHV RI 15') DQG LQSXW WKLHU

FRPPDQGV RQ &8, �&KDUDFWHU 8VHU ,QWHUIDFH� LQ RUGHU WR VHDUFK HYHQ D VLPSOH GDWD �)LJ� ��� 7KH

REWDLQHG GDWH LWVHOI FDQ QRW EH XQGHUVWRRG E\ D SHUVRQ ZKR LV QRW D VSHFLDOLVW RI -&35* �)LJ� ���

)XUWKHUPRUH� LW LV DOPRVW LPSRVVLEOH WR PRGLI\ WKH ROG V\VWHP WR DFFHSW QHZ DSSOLFDWLRQV EHFDXVH RI

WKH ROG DUFKLWHFWXUH� 2Q WKH RWKHU KDQG� UHFHQWO\� 3& �3HUVRQDO &RPSXWHU� KDV EHHQ ZLGHO\ VSUHDG DOO

RYHU WKH ZRUOG� 7KH (;)25 �(;FKDQJH )25PDW� GDWDEDVH ZKLFK LV DQ LQWHUQDWLRQDO VWDQGDUG LV

GHWHUPLQHG WR VXSSRUW LW RQ WKH 3& �:LQGRZV� LQWHUIDFH DQG ::: �:RUOG :LGH :HE�� 7KHQ� LW LV

PHDQLQJIXO WR GHYHORS WKH XWLOLW\ V\VWHP RI 15') RQ WKH :LQGRZV LQWHUIDFH DQG :::�



)LJ� � 6HDUFKLQJ ZLQGRZ RI 15') RQ &8, )LJ� � 'DWD RI 15')

2Q VXFK D VLWXDWLRQ� ZH KDYH WKUHH SURMHFWV RI WKH GHYHORSPHQW RI QHZ GDWD VHDUFKLQJ DQG XWLOLW\

V\VWHPV IRU 15')� L� $ GDWD VHDUFK DQG XWLOLW\ V\VWHP ZLWK :LQGRZV LQWHUIDFH RQ WKH ORFDO 3&

�SUHVHQW SDSHU�� LL� $ GDWD VHDUFK V\VWHP RQ WKH QHWZRUN FLUFXPVWDQFH VXFK DV ::: �KWWS���QXFO�VFL�

KRNXGDL�DF�MS�FJL�ELQ�QUGIILQG�� LLL� $ GDWD VHDUFK DQG XWLOLW\ V\VWHP E\ ,QWHOOLJHQW 3DG �,3� DUFKL�

WHFWXUH >�@ �VHH D SDSHU E\ 2KED\DVL HW DO� LQ WKLV SURFHHGLQJ�� ,Q WKLV SDSHU� ILUVW� ZH GHVFULEH DQ

RYHUYLHZ RI WKH SUHVHQW V\VWHP� :LQ15')� IRU WKH ORFDO 3& ZLWK :LQGRZV LQWHUIDFH LQ EULHI� 1H[W�

ZH H[SODLQ WKH SUDFWLFDO XVHV RI :LQ15')� 7KLUG� ZH GLVFXVV WKH WLPH GHYHORSLQJ DUFKLWHFWXUH RI

15') RQ WKLV V\VWHP� )LQDOO\� VXPPDU\ DQG IXWXUH SUREOHPV DUH JLYHQ�

���2YHUYLHZ�RI�:LQ15')

:H GHVFULEH DQ RYHUYLHZ RI :LQ15') IRU D ORFDO 3& ZLWK WKH :LQGRZV LQWHUIDFH LQ EULHI� 7KH

GHWDLOV RI HDFK ZLQGRZ ZLOO EH H[SODLQHG LQ WKH QH[W VHFWLRQ� 7KH SURJUDPPLQJ ODQJXDJH RI WKH

SUHVHQW V\VWHP LV &�� RQH RI WKH %RUODQG &�� %XLOGHU� %HFDXVH ZH DOVR ZDQW WR DSSO\ WKH V\VWHP WR

WKH (;)25 GDWDEDVH ZKRVH IRUPDW RQ 3& ZDV DOUHDG\ JLYHQ LQ D %RUODQG '%$6( IRUPDW� ZH VHOHFW

WKH %RUODQG
V RQH LQ RUGHU WR GR DQ HDV\ FRQQHFWLRQ WR LW� ,Q )LJ� �� ZH VKRZ WKH RYHUYLHZ RI WKH

V\VWHP� 7KH PDLQ ZLQGRZ WR LQSXW RU VHOHFW NH\ZRUGV LV WKH XSSHU PLGGOH SDUW RI WKH GHVNWRS� 7KH

OHIW ERWWRP LV D GDWD ILOH VHOHFW ZLQGRZ� 7KH ULJKW ERWWRP LV D JUDSKLF ZLQGRZ LQ RUGHU WR VKRZ WKH

JUDSKLF GDWD VXFK DV QXFOHDU UHDFWLRQ FURVV�VHFWLRQV� 7KHVH ZLQGRZV DUH SURJUDPPHG E\ WKH &��

ODQJXDJH DQG WKH VHDUFKLQJ GDWD ILOH RI 15') LV REWDLQHG E\ XVLQJ DQ LQGH[ ILOH WKDW LV HVVHQWLDOO\ WKH

VDPH RQH RI WKH ::: V\VWHP �KWWS���QXFO�VFL�KRNXGDL�DF�MS�FJL�ELQ�QUGIILQG�� ,W VKRXOG EH

PHQWLRQHG WKDW WKH UHSODFHPHQW RI WKH 64/ ODQJXDJH LQ WKH VHDUFKLQJ V\VWHP RU XVLQJ D '%06 LV

HDV\� +RZHYHU� ZH FDQ QRW LQFOXGH DOO WKH DUFKLWHFWXUH RI 15') E\ VXFK V\VWHPV� WKRXJK LW LV

VXIILFLHQW IRU WKH (;)25 GDWDEDVH RI D VLPSOH GDWD VWUXFWXUH�



)LJ� � 2YHUYLHZ RI :LQ15')

���+RZ�WR�XVH�:LQ15')"

,Q WKLV VHFWLRQ� ZH H[SODLQ KRZ WR XVH :LQ15')� :H LQSXW VRPH FRGHV �NH\ZRUGV� WR WKH LQSXW

ER[HV LQ WKH VHDUFKLQJ ZLQGRZ �)LJ� ��� ,I ZH GR QRW NQRZ FRGH �NH\ZRUGV� LQ 15')� ZH FDQ XVH D

GLFWLRQDU\ IURP WKH SRSXS PHQX RI WKH LQSXW ER[HV� ,Q )LJ� �� ZH VKRZ WKH SRSXS PHQX IRU

UHIHUHQFHV� ,Q WKH FDVH RI SXVKLQJ WKH �6HDUFK� EXWWRQ� ZH FDQ VHH WKH OLVW RI WKH VR FDOOHG '�QXPEHU

LQ 15') �)LJ� �� ZKLFK LV DQ LGHQWLILFDWLRQ QXPEHU RI WKH GDWD ILOH EDVLFDOO\ FRUUHVSRQGLQJ WR DQ

DUWLFOH� ,I ZH VHOHFW RQH RI WKH '�QXPEHUV DQG SXVK WKH �2SHQ )LOH� EXWWRQ LQ WKH OLVW ZLQGRZ �)LJ� ���

WKHQ ZH JHW WKH GDWD ILOH �)LJ� �� ZLWK WKH '�QXPEHUV� ZKLFK LV FRUUHVSRQGLQJ WR WKDW RI WKH ROG

V\VWHP LQ )LJ� ��

)LJ� � 6HDUFKLQJ ZLQGRZ )LJ�� /LVW ZLQGRZ



)LJ� � 'DWD ILOH HGLWRU

,Q WKH ROG V\VWHP� ZH FDQ VHH D JUDSK LQ D FKDUDFWHU SDWWHUQ� +RZHYHU� LW LV QRW JUDSKLFDO DW DOO QRZ�

7KHQ� ZH VKRXOG KDYH D JUDSKLF ZLQGRZ LQ WKH SUHVHQW V\VWHP� 7KH 15') DUFKLWHFWXUH KDV D NLQG RI

D WUHH VWUXFWXUH� 7KH GDWD VHFWLRQ LQ WKH GDWD ILOH RI D '�QXPEHU FRUUHVSRQGV WR D ILJXUH RU D WDEOH LQ

DQ DUWLFOH� ,Q WKH ROG V\VWHP� ZH PXVW NQRZ WKH JUDPPDU RI 15') WR WUHDW VXFK D GDWD VWUXFWXUH� ,Q

WKH SUHVHQW V\VWHP� ZH GR QRW QHHG D NQRZOHGJH RI VXFK D JUDPPDU� ,I ZH SXVK WKH �6KRZ 'DWD�

EXWWRQ LQ WKH OLVW ZLQGRZ �)LJ� ��� D GDWD VHOHFW ZLQGRZ RSHQHV DV )LJ� �� :KHQ ZH VHOHFW D GDWD

VHFWLRQ FRUUHVSRQGLQJ WR D ILJXUH� ZH FDQ VHH WKH GDWD LWVHOI LQ WKH ORZHU SDUW RI WKH GDWD VHOHFW

ZLQGRZ� )XUWKHUPRUH� LI \RX ZDQW WR VHH WKH JUDSK DQG SXVK WKH JUDSK EXWWRQ� D JUDSKLF ZLQGRZ LV

DOVR RSHQHG DV )LJ� �� 7KLV JUDSKLF ZLQGRZ KDV D VFDOLQJ PHFKDQLVP DQG D SDUDOOHO PRYLQJ

PHFKDQLVP� ,I XVHUV ZDQW WR RWKHU H[FHOOHQW JUDSKLF VRIWZDUH� KH FDQ XVH WKH JUDSKLF GDWD LWVHOI

ZKLFK LV VDYHG DV D QHZ ILOH�

)LJ� � 'DWD VHOHFW ZLQGRZ )LJ� � *UDSKLF ZLQGRZ



���0HFKDQLVP�RI�VHDUFKLQJ�QHZ�NH\ZRUG

,Q WKLV VHFWLRQ� ZH VKRZ KRZ WR PDNH D QHZ ZLQGRZ LQFOXGLQJ D QHZ NH\ZRUG ZKLFK LV QRW

FRQWDLQHG LQ WKH RULJLQDO VHDUFKLQJ ZLQGRZ� 7KH RULJLQDO 15') GDWDEDVH KDV PRUH WKDQ D KXQGUHG RI

NH\ZRUGV �LWHPV�� 7KH QXPEHU RI WKRVH ZLOO LQFUHDVH EHFDXVH NH\ZRUGV ZKLFK DUH PHDQLQJIXO IRU

UHVHDUFKHUV ZLOO FKDQJH LQ WKH IXWXUH DQG QHZ FRQFHSWV ZLOO EH DOVR JLYHQ LQ VRPH DUWLFOHV� 7KH GDWD

VWUXFWXUH RI 15') LV PDGH LQ FRQVLGHULQJ WKH WLPH GHSHQGHQFH DQG WKH XVHU©V GHSHQGHQFH RI WKH

PHDQLQJIXO NH\ZRUGV LQ DUWLFOHV� 7KHQ� LI ZH PDNH D GDWDEDVH ZLWK WKH RULJLQDO GDWD VWUXFWXUH RI

15')� ZH KDYH WR GR WKDW ZH FDQ DOVR VHDUFK QHZ NH\ZRUGV RI 15')� ,Q RUGHU WR KDYH VXFK D

PHFKDQLVP� ZH PDNH D ZLQGRZ RI PDNLQJ D QHZ LQGH[ ILOH �)LJ� ��� 7KLV ZLQGRZ DSSHDUV ZKHQ ZH

VHOHFW �0DNH 1HZ ,QGH[� LQ WKH PHQX EDU �)LJ� ���� ,Q WKH QHZ ZLQGRZ �)LJ� ��� ZH LQSXW WKH

NH\ZRUG DQG VHOHFW D FRGH RI 15')� DQG SXVK WKH OHIW �0DNH ,QGH[� EXWWRQ� 7KHQ� WKH RULJLQDO

ZLQGRZ ZLOO FKDQJH WKDW RI LQFOXGLQJ WKH QHZ NH\ZRUG DV VHHQ LQ )LJ� ��� 7KH SUHVHQW H[DPSOH RI

)LJ� ���� LV WKDW RI WKH DFFHOHUDWRU�

)LJ� � 0DNLQJ D QHZ ILOH ZLQGRZ )LJ� �� 2ULJLQDO VHDUFKLQJ ZLQGRZ

)LJ� �� 1HZ VHDUFKLQJ ZLQGRZ



���6XPPDU\�DQG�IXWXUH�SUREOHP

,Q WKLV SDSHU� ZH KDYH GHVFULEHG D QHZ XWLOLW\ V\VWHP� :LQ15')� IRU D QXFOHDU FKDUJHG SDUWLFOH

UHDFWLRQ GDWD RI 15') �1XFOHDU 5HDFWLRQ 'DWD )LOH� RQ D XQLILHG LQWHUIDFH RI :LQGRZV��� ���17�

%\ XVLQJ WKH V\VWHP� ZH FDQ HDVLO\ VHDUFK WKH H[SHULPHQWDO GDWD RI FKDUJHG SDUWLFOH UHDFWLRQV LQ

15') DQG VHH WKH JUDSKLF GDWD RQ *8,� )XUWKHUPRUH� ZH GHYHORSHG D PHFKDQLVP RI PDNLQJ D QHZ

LQGH[ RI NH\ZRUGV E\ ZKLFK ZH LQFOXGH WKH WLPH GHYHORSLQJ FKDUDFWHU RI WKH 15') GDWDEDVH� ,Q WKH

QHDU IXWXUH� ZH ZLOO ZDQW WR DSSO\ WKH VDPH LQWHUIDFH WR WKH (;)25 GDWDEDVH� :H VKRZ D

SUHOLPLQDU\ YHUVLRQ RI :LQ(;)25 LQ )LJ� ���

)LJ� �� 2YHUYLHZ RI :LQ(;)25 �SUHOLPLQDU\�

$FNQRZOHGJPHQW

7KLV ZRUN LV VXSSRUWHG E\ WKH PHPH PHGLD ODERUDWRU\ LQ +RNNDLGR 8QLYHUVLW\� 7KH DXWKRUV WKDQN

WR 3URIHVVRU <� 7DQDND IRU YDULDEOH VXSSRUWV DQG HQFRXUDJHPHQW�

5HIHUHQFHV
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