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7KH� QHZ� PHWKRG� IRU� LPSOHPHQWDWLRQ� RI� WKHRUHWLFDO� VWURQJ� DXWHQWLILFDWLRQ� RI�

UHPRWH�XVHUV�EDVHG�RQ�]HUR�NQRZOHGJH�FRQFHSWLRQ�LV�SUHVHQWHG��7KH�SURSRVHG�PHWKRG�
FRQVLVW�RI�XVLQJ�RI�PDWKHPDWLFDO�RSHUDWLRQ�RI��H[SRQHQWLDWLRQ�RQ�*DORLV�ILHOGV�LQVWHDG�
RI�PRGXODU�H[SRQHQWLDWLRQ��,W�DOORZV�WR�VSHHG�XS�RI�LGHQWLILFDWLRQ�SURFHVV�IRU�KDUGZDUH�
LPSOHPHQWDWLRQ��7KH�WHFKQRORJ\�RI�PDWKHPDWLFDO�WUDQVIRUPDWLRQV�ZKRVH�DUH�SURYLGHG�
E\� SURSRVHG� PHWKRG� DUH� VHW� IRUWK� FOHDUO\�� $� QXPHULFDO� H[DPSOH� IRU� GHVLJQHG�
SURFHGXUHV�RI��XVHU�UHJLVWUDWLRQ��

.H\� ZRUGV�� ]HUR�NQRZOHGJH� FRQFHSWLRQ�� UHPRWH� XVHUV� LGHQWLILFDWLRQ�� XVHUV�
DXWKHQWLFDWLRQ��LUUHYHUVLEOH�WUDQVIRUPDWLRQ�LQ�*DORLV�ILHOGV��
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���0DUNRYVN\\�2��)DVW� VXEVFULEHU� LGHQWLILFDWLRQ�EDVHG�RQ� WKH� ]HUR�NQRZOHGJH�
SULQFLSOH�IRU�PXOWLPHGLD�FRQWHQW�GLVWULEXWLRQ���2��0DUNRYVN\\��1��%DUGLV��1��'RXNDV����
,QWHUQDWLRQDO�-RXUQDO�RI�0XOWLPHGLD�,QWHOOLJHQFH�DQG�6HFXULW\��������9RO������SS��������

��� 0XNKLQ�� 9�(��� =DFKDULRXGDNLV� /HIWKHULRV�� *HUDVLPHQNR�� 2�<X�� DQG�
.R]HUDWVNL\��0�6�� ��������³0HWKRG�RI�]HUR�NQRZOHGJH� LGHQWLILFDWLRQ�RI� UHPRWH�XVHUV�
EDVHG�RQ� WKH�FRQFHSWLRQ�RI�³]HUR�NQRZOHGJH´��7HOHFRPPXQLNDWVL\QL� WD� LQIRUPDWVL\QL�
WHNKQRORJLL��9RO������QR�����SS���������
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$FXWH�SUREOHP��$�SDUWLFXODUO\�DFXWH�SUREOHP��LV�WKH�SUREOHP�RI�IDVW�DOJRULWKPV�
IRU� LGHQWLILFDWLRQ�DUFKLWHFWXUHV�EDVHG�RQ� WKH� FRQFHSW�RI� ³]HUR�±�NQRZOHGJH´� LQ�PRELOH�
GHYLFHV�DQG�HPEHGGHG�PLFURFRQWUROOHUV��ZLWK�OLPLWHG�HQHUJ\�FRQVXPSWLRQ�SRVVLELOLWLHV��
WKDW�DUH�FRPPRQO\�HQG�XVHU�GHYLFHV��,Q�WKLV�FRQWH[W��WKH�SUREOHP�RI�DFFHOHUDWLRQ�RI�XVHU�
LGHQWLILFDWLRQ�EDVHG�RQ�]HUR�NQRZOHGJH� LV� LPPLQHQW�DQG�KDV�D�ZLGH�UDQJH�RI�SUDFWLFDO�
DSSOLFDWLRQV���

7DUJHW�VHWWLQJ��))6,6� LV�D� UHODWLYHO\�VLPSOH� DQG�DW� WKH�VDPH� WLPH�VXIILFLHQWO\�
HIIHFWLYH�VFKHPH�IRU�WKH�LGHQWLILFDWLRQ�RI�WKH�VXEVFULEHUV�RI�PXOWL�XVHU�V\VWHPV��RQ�WKH�
EDVLV� RI� ZKLFK� D� QXPEHU� RI� PRUH� SUDFWLFDO� WR� XVH� PRGLILHG� DOJRULWKPV� KDYH� EHHQ�
SURSRVHG�� ,Q� WKH�DWWHPSWV�RI�XVLQJ� WKLV�VFKHPH� LQ�SUDFWLFH�� WKH�PDLQ�GLVDGYDQWDJH�RI�
))6,6�LV�WKH�QHHG�IRU�D�ODUJH�QXPEHU�RI�GDWD�H[FKDQJHV�GXULQJ�WKH�XVHU�LGHQWLILFDWLRQ�
SURFHVV�� ZKLFK� QRWLFHDEO\� ORDGV� WKH� FRPPXQLFDWLRQ� FKDQQHOV� XVHG�� 2WKHU� H[LVWLQJ�
LGHQWLILFDWLRQ� VFKHPHV�� ZKLFK� LPSOHPHQW� WKH� ]HUR� NQRZOHGJH� FRQFHSW�� UHTXLUH� D�
VXEVWDQWLDOO\� VPDOOHU� YROXPH� RI� GDWD� WUDQVIHUV�� EXW� WKH� SURFHGXUHV� SURYLGHG� E\� WKHP�
LQYROYH� ODUJH� FRPSXWDWLRQDO� FRPSOH[LW\�� VLQFH� LQVWHDG� RI� WKH� RSHUDWLRQ� RI� VTXDULQJ��
WKH\�XVH�WKH�PRGXODU�H[SRQHQWLDO�RSHUDWLRQ���

$FWXDO� VFLHQWLILF� UHVHDUFKHV� DQG� LVVXHV� DQDO\VLV�� ,Q� OLWHUDWXUH� LGHQWLILFDWLRQ�
PHWKRGV�� ZKLFK� VDWLVI\� WKH� ILUVW� WKUHH� RI� WKH� JLYHQ� UHTXLUHPHQWV� DUH� FODVVLILHG� DV�
³VWULFW´��LQ�FRQWUDVW�WKH�UHPDLQLQJ�VFKHPHV�WKDW�DUH�FODVVLILHG�DV�³ZHDN´��,Q�WKH�FODVV�RI�
WKH�ZHDN�VFKHPHV�EHORQJ��IRU�H[DPSOH��WKH�SURFHGXUH�RI�LGHQWLILFDWLRQ�ZKLFK�XVHG�LQ�
WKH�81,;�RSHUDWLQJ�V\VWHP��7KLV�SURFHGXUH�LQYROYHV�WKH�VWRUDJH�LQ�WKH�V\VWHP�RI�RQO\�
WKH� KDVK� YDOXH� RI� WKH� SDVVZRUGV� RI� XVHUV�� WKDW�� ZLWK� WKH� XVH� RI� WKH� RQH� ZD\� KDVK�
IXQFWLRQV�� H[FOXGHV� WKH� SRVVLELOLW\� RI� WKH� UHSURGXFWLRQ� RI� SDVVZRUG� RI� WKH� V\VWHP��
KRZHYHU�� SDVVZRUGV� WKHPVHOYHV� GR� QRW� FKDQJH�� ZKLFK� PDNHV� LW� VXIILFLHQW� VLPSOH� WR�
LQWHUFHSW� WKHP��7KH�FODVV�RI�VWULFW�SURFHGXUHV� LV�SULQFLSDOO\�FRPSRVHG�E\�PHWKRGV�RI�
LGHQWLILFDWLRQ� WKDW� DUH� EDVHG� WKH� FRQFHSW� ³]HUR� NQRZOHGJH´�� 7KH� PRVW� FRPPRQO\�
NQRZQ�RI�WKHVH�PHWKRGV�DUH�WKH�))6,6��)HLJH�)LDW�6KDPLU�,GHQWLILFDWLRQ�6FKHPH��>�@��
*XLOORX��4XLVTXDWHU�>�@�DQG�6FKQRUU�LGHQWLILFDWLRQ�VFKHPHV�>�@���

8QLQYHVWLJDWHG�SDUWV�RI�JHQHUDO�PDWWHUV�GHILQLQJ��7KH�PDLQ�GLVDGYDQWDJH�RI�
NQRZQ�LGHQWLILFDWLRQ�VFKHPV�FRQVLVW�RI� WKDW� � VFKHPHV�GHPDQG�D�VLJQLILFDQWO\�VPDOOHU�
YROXPH�RI�GDWD�H[FKDQJHV�FRPSDUHG�WR�WKH�))6,6��EXW�WKHLU�LPSOHPHQWDWLRQ�LQYROYHV�D�
VLJQLILFDQWO\�ODUJH�FRPSXWDWLRQDO�YROXPH��DV�WKH�VTXDULQJ�RSHUDWLRQ�KDV�EHHQ�UHSODFHG�
E\� WKH�PRGXODU�H[SRQHQWLDWLRQ��7KH�))6,6� LV�FRQVLGHUHG�PRUH�HFRQRPLF� LQ� WHUPV�RI�
WKH�YROXPH�RI�WKH�FDOFXODWLRQV�LQYROYHG��EXW�LWV�DSSOLFDWLRQ�GHPDQGV�VHYHUDO�F\FOHV�RI�
LQIRUPDWLRQ�H[FKDQJH���

7KH� UHVHDUFK� REMHFWLYH�� 7KH�SXUSRVH�RI� WKLV� UHVHDUFK� LV� WKH� GHYHORSPHQW� RI� D�
PRGLILHG� DUFKLWHFWXUH� IRU� ]HUR� NQRZOHGJH� XVHU� LGHQWLILFDWLRQ�� ZKLFK� LQYROYHV�
VLJQLILFDQWO\�VPDOOHU�FRPSXWDWLRQDO�FRPSOH[LW\�DQG�LQFUHDVHV�WKH�VSHHG�RI�LGHQWLILFDWLRQ�
ZLWK�VRIWZDUH�DQG�KDUGZDUH�LPSOHPHQWDWLRQV���

7KH�VWDWHPHQW�RI�EDVLF�PDWHULDOV��7KH�SURSRVHG�PHWKRG��FRQWUDU\�WR�H[LVWLQJ�
WHFKQLTXHV�XVHV�D�VLQJOH�VHVVLRQ�IRU�WKH�UHJLVWUDWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�V\VWHP��
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&RQFOXVLRQV�� ,Q� WKLV�SDSHU��]HUR�±�NQRZOHGJH�XVHU�DXWKHQWLFDWLRQ�XVLQJ�QRQ�±�
UHYHUVLEOH� WUDQVIRUPDWLRQ� LQ� *DORLV� ILHOGV� ZDV� LQYHVWLJDWHG� DQG� D� VFKHPH� IRU� VXFK�
DXWKHQWLFDWLRQ�ZDV�SURSRVHG��)RU�WKLV�SXUSRVH�D�WKHRUHWLFDO�VWXG\�ZDV�FRQGXFWHG�RI�WKH�
SURSHUWLHV�RI�VSHFLILF�F\FOHV�WKDW�DSSHDU�GXULQJ�H[SRQHQWLDWLRQ�LQ�WKH�FRQWH[W�RI�VSHFLDO�
FDVHV�RI�*DORLV� ILHOGV��7KH� WKHRUHWLFDO� UHVXOWV�HQDEOHG� WKH�GHYHORSPHQW�RI�SURFHGXUHV�
IRU�WKH�UHJLVWUDWLRQ�DQG�DXWKHQWLFDWLRQ�RI�UHPRWH�XVHUV��,W�ZDV�WKHRUHWLFDOO\�GHWHUPLQHG�
WKDW� WKH� OHYHO� RI� VHFXULW\� DWWDLQHG� GRHV� QRW� GLIIHU� IURP� H[LVWLQJ� ]HUR� NQRZOHGJH�
V\VWHPV�� 7KH� SULQFLSDO� DGYDQWDJH� RI� WKH� SURSRVHG� PHWKRG� LV� WKH� SRVVLELOLW\� RI�
DFKLHYLQJ� VLJQLILFDQWO\� KLJKHU� UDWHV� RI� DXWKHQWLFDWLRQ�� 7KLV� LQFUHDVHG� UDWH� LV� RI� YLWDO�
LPSRUWDQFH�LQ�FXUUHQW�DSSOLFDWLRQV�ZLWK�HYHU�JURZLQJ�QXPEHUV�RI�V\VWHP�XVHUV�DQG�WKH�
QHFHVVLW\�IRU�UHPRWH�LQIRUPDWLRQ�SURFHVVLQJ��0D[LPXP�HIIHFWLYHQHVV�RI�WKH�SURSRVHG�
PHWKRG�LV�DWWDLQHG�E\�LPSOHPHQWDWLRQ�LQ�KDUGZDUH��

.H\� ZRUGV�� ]HUR�NQRZOHGJH� FRQFHSWLRQ�� UHPRWH� XVHUV� LGHQWLILFDWLRQ�� XVHUV�
DXWKHQWLFDWLRQ��LUUHYHUVLEOH�WUDQVIRUPDWLRQ�LQ�*DORLV�ILHOGV��
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