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*XHVW (GLWRULDO
0XOWLPHGLD� 7KH %LJJHVW %LJ 'DWD

0 8/7,0(',$ LV LQFUHDVLQJO\ EHFRPLQJ WKH ³ELJJHVW
ELJ GDWD´ DV WKH PRVW LPSRUWDQW DQG YDOXDEOH VRXUFH

IRU LQVLJKWV DQG LQIRUPDWLRQ� ,W FRYHUV IURP HYHU\RQH¶V H[SH�
ULHQFHV WR HYHU\WKLQJ KDSSHQLQJ LQ WKH ZRUOG� 7KHUH ZLOO EH
ORWV RI PXOWLPHGLD ELJ GDWD²VXUYHLOODQFH YLGHR� HQWHUWDLQPHQW
DQG VRFLDO PHGLD� PHGLFDO LPDJHV� FRQVXPHU LPDJHV� YRLFH
DQG YLGHR� WR QDPH D IHZ� RQO\ LI WKHLU YROXPHV JURZ WR WKH
H[WHQW WKDW WKH WUDGLWLRQDO PXOWLPHGLD SURFHVVLQJ DQG DQDO\VLV
V\VWHPV FDQQRW KDQGOH HIIHFWLYHO\� &RQVHTXHQWO\� PXOWLPHGLD
ELJ GDWD LV VSXUULQJ RQ WUHPHQGRXV DPRXQWV RI UHVHDUFK DQG
GHYHORSPHQW RI UHODWHG WHFKQRORJLHV DQG DSSOLFDWLRQV� $V DQ
DFWLYH DQG LQWHU�GLVFLSOLQDU\ UHVHDUFK ¿HOG� PXOWLPHGLD ELJ GDWD
DOVR SUHVHQWV D JUHDW RSSRUWXQLW\ IRU PXOWLPHGLD FRPSXWLQJ LQ
WKH ELJ GDWD HUD� 7KH FKDOOHQJHV DQG RSSRUWXQLWLHV KLJKOLJKWHG
LQ WKLV ¿HOG ZLOO IRVWHU VRPH LQWHUHVWLQJ IXWXUH GHYHORSPHQWV LQ
WKH PXOWLPHGLD UHVHDUFK DQG DSSOLFDWLRQV�
7KH JRDO RI WKLV VSHFLDO LVVXH LV WR SURYLGH D SUHPLHU IRUXP

IRU UHVHDUFKHUV WR SUHVHQW WKHLU UHFHQW UHVHDUFK UHVXOWV RQ
PXOWLPHGLD ELJ GDWD� ,W IROORZV WKH UHFHQW VXFFHVV HYHQW²WKH
)LUVW ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWLPHGLD %LJ 'DWD
�%LJ00 ����� WKDW WRRN SODFH DW WKH &KLQHVH 1DWLRQDO &RQ�
YHQWLRQ &HQWHU LQ %HLMLQJ� &KLQD� IURP $SULO ��±��� ���� >�@�
,W DOVR SURYLGHV DQ LPSRUWDQW RSSRUWXQLW\ IRU PXOWLGLVFLSOLQDU\
ZRUN FRQQHFWLQJ ELJ GDWD WR PXOWLPHGLD FRPSXWLQJ� $ WRWDO
RI IRUW\ SDSHUV ZHUH VXEPLWWHG WR WKLV VSHFLDO LVVXH� $IWHU
D ULJRURXV UHYLHZ SURFHVV� HLJKW SDSHUV KDYH EHHQ VHOHFWHG
IRU SXEOLFDWLRQ� 7KHVH DFFHSWHG SDSHUV DUH GLYLGHG LQWR WKUHH
FDWHJRULHV� 7KH ¿UVW FDWHJRU\ LQFOXGHV WKUHH SDSHUV DGGUHVVLQJ
WKH FRQWHQW DQDO\VLV LVVXHV LQ PXOWLPHGLD ELJ GDWD� 7KH VHFRQG
FDWHJRU\ LV FRPSULVHG RI WZR SDSHUV DGGUHVVLQJ WKH PXOWLPHGLD
ELJ GDWD UHWULHYDO LVVXHV� )LQDOO\� WKH WKLUG FDWHJRU\ KDV WKUHH
SDSHUV GLVFXVVLQJ WKH GHOLYHU\� VWUHDPLQJ DQG DXWKRUL]DWLRQ
LVVXHV IRU PXOWLPHGLD ELJ GDWD� $ EULHI GHVFULSWLRQ RI WKH
DFFHSWHG SDSHUV LQ HDFK RI WKHVH FDWHJRULHV LV SURYLGHG LQ WKH
IROORZLQJ IRU WKH FRQYHQLHQFH RI WKH UHDGHUV�
0RUH DQG PRUH PXOWLPHGLD GDWD EHFRPH DYDLODEOH LQ YDU�

LRXV UHDO�ZRUOG DSSOLFDWLRQV� ZKLFK PDNHV WKH OHDUQLQJ RI PXOWL�
PRGDO UHSUHVHQWDWLRQV D FKDOOHQJH� 7R DGGUHVV VXFK D FKDOOHQJH�
'� :DQJ� 3� &XL� 0� 2X� DQG :� =KX SUHVHQWHG D KDVKLQJ�EDVHG
RUWKRJRQDO GHHS PRGHO WR OHDUQ DFFXUDWH DQG FRPSDFW PXOWL�
PRGDO UHSUHVHQWDWLRQV LQ WKHLU SDSHU HQWLWOHG ³/HDUQLQJ &RP�
SDFW +DVK &RGHV IRU 0XOWLPRGDO 5HSUHVHQWDWLRQV 8VLQJ 2U�
WKRJRQDO 'HHS 6WUXFWXUH�´ 7R VKRZ KRZ WR UHGXFH WKH UHGXQ�
GDQW LQIRUPDWLRQ O\LQJ LQ WKH PXOWLPRGDO UHSUHVHQWDWLRQV� WKH
DXWKRUV XWLOL]HG WKH KDVKLQJ�EDVHG PRGHO ZKLFK FDQ JHQHUDWH
FRPSDFW KDVK FRGHV DQG WKH RUWKRJRQDO VWUXFWXUH ZKLFK FDQ UH�
GXFH WKH UHGXQGDQW LQIRUPDWLRQ O\LQJ LQ WKH FRGHV� ,Q DGGLWLRQ�

'LJLWDO 2EMHFW ,GHQWL¿HU ��������700�������������

PXOWLPRGDO GHHS OHDUQLQJ� ZKLFK KDV VKRZQ LWV VXSHULRULW\ LQ
UHSUHVHQWLQJ PXOWLPRGDO GDWD GXH WR LWV KLJK QRQOLQHDULW\ UHSUH�
VHQWDWLRQV� ZDV DGRSWHG WR GHPRQVWUDWH KRZ WR LQFRUSRUDWH GLI�
IHUHQW PRGDOLWLHV LQ WKH GHHS PRGHOV� 7KH H[SHULPHQWDO UHVXOWV
RQ WKUHH UHDO�ZRUOG GDWD VHWV VKRZHG WKDW WKHLU SURSRVHG PRGHO
DFKLHYHG D VXEVWDQWLDO JDLQ RQ WKH UHWULHYDO WDVNV LQ FRPSDULVRQ
WR VHYHUDO H[LVWLQJ DOJRULWKPV�
,Q WKH VHFRQG SDSHU� ³&RQQHFWLRQ 'LVFRYHU\ 8VLQJ %LJ 'DWD

RI 8VHU�6KDUHG ,PDJHV LQ 6RFLDO 0HGLD�´ 0� &KHXQJ� -� 6KH�
DQG =� -LH SURSRVHG D WHFKQLTXH WR GLVFRYHU IULHQGVKLS DPRQJ
SHRSOH RQ VRFLDO QHWZRUNV� 7KH\ EXLOW WKHLU DSSURDFK EDVHG RQ
WKH LPSRUWDQW REVHUYDWLRQ WKDW IULHQGV WHQG WR VKDUH LPDJHV ZLWK
KLJKHU VLPLODULWLHV� 8WLOL]LQJ WKLV� DQ HDVLHU DQG PRUH DFFHVVLEOH
DOWHUQDWLYH WR WKH LPDJH WDJJLQJ DQG VRFLDO JUDSKV ZDV GHYHO�
RSHG WR GLVFRYHU XVHU IULHQGVKLSV�
,Q WKH WKLUG SDSHU� ³2Q�5RDG 3HGHVWULDQ 7UDFNLQJ $FURVV

0XOWLSOH 'ULYLQJ 5HFRUGHUV´ E\ .��+� /HH DQG -��1� +ZDQJ�
D QHZ IUDPHZRUN ZDV SURSRVHG WR WUDFN RQ�URDG SHGHVWULDQV
DFURVV PXOWLSOH GULYLQJ UHFRUGHUV� E\ PDSSLQJ WKH WDVN LQWR
D PXOWL�ODEHO FODVVL¿FDWLRQ SUREOHP� $V VXFK� LW GHWHUPLQHV
HDFK WDUJHW EHORQJLQJ WR RQH RU VHYHUDO FDPHUDV¶ )29V E\
FRQVLGHULQJ WKH DVVRFLDWLRQ OLNHOLKRRG RI WKH WDUJHW EDVHG RQ
WDUJHWV¶ PRWLRQ FXHV DQG DSSHDUDQFH IHDWXUHV� 3RWHQWLDOO\� WKLV
IUDPHZRUN SURYLGHV D SUHOLPLQDU\ VROXWLRQ WR DQDO\]H WKH
H[SRQHQWLDOO\ LQFUHDVLQJ DPRXQW RI RQ�ERDUG YLGHRV� ZKLFK GR
GH¿QLWHO\ EHORQJ WR D QHZ ¿HOG RI PXOWLPHGLD ELJ GDWD GXH WR
WKH DGRSWLRQ RI PRUH DQG PRUH VHOI�GULYHQ YHKLFOHV�
+RZ WR HIIHFWLYHO\ DQG HI¿FLHQWO\ UHWULHYH WKH GHVLUHG LQIRU�

PDWLRQ IURP PXOWLPHGLD ELJ GDWD LV \HW DQRWKHU JUHDW FKDOOHQJH�
7KH SDSHU HQWLWOHG ³/DUJH�6FDOH ,PDJH 5HWULHYDO %DVHG RQ
&RPSUHVVHG &DPHUD ,GHQWL¿FDWLRQ´ E\ '� 9DOHVLD� *� &ROXFFLD�
7� %LDQFKL� DQG (� 0DJOL DGGUHVVHV WKH SUREOHP RI LGHQWLI\LQJ
SKRWRV WKDW ZHUH WDNHQ XVLQJ WKH VDPH FDPHUD ZKHQ WKHLU
PHWDGDWD UHODWHG WR WKH FDPHUD ZHUH QRW DWWDFKHG� (IIHFWLYHO\�
WKH\ WULHG WR GHYHORS VRPHWKLQJ VLPLODU WR WKH ¿QJHUSULQW IRU
HDFK FDPHUD WKDW WKH\ FDOO 3KRWR 5HVSRQVH 1RQ�8QLIRUPLW\
�3518�� VR DV WR FKDUDFWHUL]H WKH HIIHFW RI WKDW FDPHUD RQ WKH
SKRWRV FDSWXUHG E\ LW� 8VLQJ WKLV PHDVXUH� WKH\ DOVR SUHVHQWHG
DQ DSSURDFK WR UHWULHYH DOO SKRWRV WDNHQ E\ D FDPHUD�
0HDQZKLOH� WKHUH LV DOVR DQ LQFUHDVLQJ YROXPH RI DXGLRV RQ

WKH ,QWHUQHW� 7R IDFLOLWDWH IDVW UHWULHYDO LQ DXGLR ELJ GDWD ZLWK WKH
WUDGHRII EHWZHHQ DFFXUDF\ DQG HI¿FLHQF\� 6� <DR� <� :DQJ� DQG
%� 1LX SUHVHQWHG DQ HI¿FLHQW FDVFDGHG ¿OWHULQJ UHWULHYDO PHWKRG
LQ WKH SDSHU HQWLWOHG ³$Q (I¿FLHQW &DVFDGHG )LOWHULQJ 5HWULHYDO
0HWKRG IRU %LJ $XGLR 'DWD�´ 7HFKQRORJLFDOO\� LW FRQVLVWV RI ¿O�
WHULQJZLWK )LERQDFFL KDVKLQJ� WKHPLGGOH ¿QJHUSULQW DQG WKUHVK�
ROGV WR TXLFNO\ VHOHFW FDQGLGDWH DXGLRV� DQG UH¿QLQJ ZLWK DQ DF�
FXUDWH DQG UREXVW ¿QJHUSULQW RQ WKH FDQGLGDWH DXGLRV� ([SHUL�
PHQWDO UHVXOWV RQ WRWDOO\ ��� ��� DXGLRV VKRZHG WKDW WKH SUR�
SRVHG PHWKRG FRXOG DFKLHYH D VSHHG JDLQ DQG D KLJK DFFXUDF\�

��������� � ���� ,(((� 3HUVRQDO XVH LV SHUPLWWHG� EXW UHSXEOLFDWLRQ�UHGLVWULEXWLRQ UHTXLUHV ,((( SHUPLVVLRQ�
6HH KWWS���ZZZ�LHHH�RUJ�SXEOLFDWLRQVBVWDQGDUGV�SXEOLFDWLRQV�ULJKWV�LQGH[�KWPO IRU PRUH LQIRUPDWLRQ�



���� ,((( 75$16$&7,216 21 08/7,0(',$� 92/� ��� 12� �� 6(37(0%(5 ����

)RU WKH PXOWLPHGLD FRQWHQW SURYLGHUV VXFK DV <RX7XEH� LW LV
UHDOO\ RQH RI PDMRU FRQFHUQV WR HI¿FLHQWO\ GHOLYHU PXOWLPHGLD
ELJ GDWD WR D ODUJH DPRXQW RI XVHUV RYHU WKH ,QWHUQHW� EHFDXVH
FXUUHQWO\ D VWDJJHULQJ ���� KRXUV RI YLGHR FRQWHQW DUH EHLQJ
XSORDGHG WR WKH VLWH HYHU\ PLQXWH� 7UDGLWLRQDOO\� WKHVH FRQWHQW
SURYLGHUV RIWHQ UHO\ RQ WKH &RQWHQW 'HOLYHU\ 1HWZRUN �&'1�
LQIUDVWUXFWXUH� +RZHYHU� VRPH PHDVXUHPHQW VWXGLHV VKRZ WKDW D
VLJQL¿FDQWO\ ODUJH SURSRUWLRQ RI +773 WUDI¿F UHVXOWV IURP EDQG�
ZLGWK�LQWHQVLYH PXOWLPHGLD FRQWHQW FLUFXODWLQJ WKURXJK 2QOLQH
6RFLDO 1HWZRUNV �261V�� 7KXV ZH FDQ H[SORLW WKH XVHU DFWLYLW\
H[WUDFWHG IURP 261V WR UHGXFH WKH EDQGZLGWK XVDJH� )ROORZLQJ
WKLV LGHD� ,� .LODQLRWL SURSRVHG D G\QDPLF FRQWHQW SUHIHWFKLQJ
PHFKDQLVP WR &'1VLP� D VWDQG�DORQH &'1 WUDI¿F VLPXODWRU� LQ
KHU SDSHU HQWLWOHG ³,PSURYLQJ 0XOWLPHGLD &RQWHQW 'HOLYHU\ YLD
$XJPHQWDWLRQ :LWK 6RFLDO ,QIRUPDWLRQ� 7KH 6RFLDO 3UHIHWFKHU
$SSURDFK�´ %\ WDNLQJ WKH SDWWHUQV RI LQIRUPDWLRQ WUDQVPLVVLRQ
RYHU 261V LQWR DFFRXQW� VKH GHPRQVWUDWHG WKDW WKH SHUIRUPDQFH
RI &'1V FRXOG EH LPSURYHG UHPDUNDEO\�
,Q WKH SDSHU HQWLWOHG ³&ORXG�$VVLVWHG /LYH 6WUHDPLQJ IRU

&URZGVRXUFHG 0XOWLPHGLD &RQWHQW�´ )� &KHQ� &� =KDQJ�
)� :DQJ� -� /LX� ;� :DQJ� DQG <� /LX H[SORUHG D ELJ GDWD
SUREOHP RI OLYH VWUHDPLQJ FURZGVRXUFHG PHGLD� LQ ZKLFK WKH
QXPEHU DQG GLVWULEXWLRQ RI WKH PHGLD VRXUFHV FDQ EH KLJKO\
G\QDPLF� DQG WKH FRPSXWDWLRQDO GHPDQG FDQ EH RYHUZKHOPLQJ
IRU WKH V\VWHP� $Q RSWLPDO IUDPHZRUN ZDV SURSRVHG WR IDFLO�
LWDWH D FRVW�HIIHFWLYH FORXG VHUYLFH E\ XWLOL]LQJ DGDSWLYH DQG
FROODERUDWLYH OHDVLQJ VWUDWHJLHV�
,Q WKH ODVW SDSHU HQWLWOHG ³$ )UDPHZRUN IRU &RPSRVL�

WLRQ DQG (QIRUFHPHQW RI 3ULYDF\�$ZDUH DQG &RQWH[W�'ULYHQ
$XWKRUL]DWLRQ 0HFKDQLVP IRU 0XOWLPHGLD %LJ 'DWD�´
$� 6DPXHO� 0� ,� 6DUIUD]� +� +DVHHE� 6� %DVDODPDK� DQG $�
*KDIRRU SURSRVHG D K\EULG DSSURDFK ZKHUH SULYDF\ UHTXLUH�
PHQWV ZHUH FDSWXUHG LQ DQ DFFHVV FRQWURO V\VWHP� ,Q DGGLWLRQ�
WKH DXWKRUV SUHVHQWHG D IUDPHZRUN WKDW FRXOG VHFXUHO\ PDQDJH
WKH DFFHVV RI PXOWLPHGLD ELJ GDWD IRU WKH FRPSRVLWLRQ DQG HQ�
IRUFHPHQW RI WKH SULYDF\ SROLFLHV DV ZHOO DV D PHWKRGRORJ\ WKDW
FRXOG YHULI\ WKH SULYDF\ SROLF\ WR HQVXUH WKH FRUUHFWQHVV DQG
ORJLFDO FRQVLVWHQF\� 6XFK D YHUL¿FDWLRQ SURFHVV ZDV WR PDNH
VXUH WKDW VHQVLWLYH VHFXULW\ UHTXLUHPHQWV ZHUH QRW YLRODWHG

ZKHQ SULYDF\ UXOHV ZHUH HQIRUFHG� ,Q WKHLU SURSRVHG DSSURDFK�
LQVWHDG RI D V\VWHP RU VHFXULW\ DGPLQLVWUDWRU� LW DOORZV D XVHU WR
FRPSRVH WKH FRQÀLFW IUHH SROLFLHV IRU KLV�KHU RQOLQH PXOWLPHGLD
GDWD� $ SURWRW\SH FDOOHG L30 �WKH ,QWHOOLJHQW 3ULYDF\ 0DQDJHU�
ZDV LPSOHPHQWHG WR GHPRQVWUDWH KRZ WKHLU SURSRVHG IUDPH�
ZRUN DFKLHYHG WKH GLVVHPLQDWLRQ DQG VKDULQJ RI PXOWLPHGLD ELJ
GDWD LQ D VHFXUH DQG SULYDWH PDQQHU�
)LQDOO\� ZH ZRXOG OLNH WR WKDQN WKRVH LQGLYLGXDOV ZKR

KDYH KHOSHG PDNH WKLV VSHFLDO LVVXH SRVVLEOH� 0DQ\ WKDQNV
WR 3URI� &KDQJ :HQ &KHQ� WKH (GLWRU�LQ�&KLHI RI WKH ,(((
75$16$&7,216 21 08/7,0(',$� IRU KLV VWURQJ VXSSRUW RI WKH
VSHFLDO LVVXH� 0RVW LPSRUWDQWO\� WKDQN \RX WR DOO RI WKH DXWKRUV
ZKR VXEPLWWHG PDQXVFULSWV IRU FRQVLGHUDWLRQ� DQG WR WKH PDQ\
GHGLFDWHG UHYLHZHUV ZKR KHOSHG XV DUULYH DW RXU ¿QDO FKRLFHV�

6KX�&KLQJ &KHQ, Guest Editor
6FKRRO RI &RPSXWLQJ DQG ,QIRUPDWLRQ
6FLHQFHV

)ORULGD ,QWHUQDWLRQDO 8QLYHUVLW\
0LDPL� )/ ����� 86$

5DPHVK -DLQ, Guest Editor
'HSDUWPHQW RI &RPSXWHU 6FLHQFH
8QLYHUVLW\ RI &DOLIRUQLD ,UYLQH
,UYLQH� &$ ����� 86$

<RQJKRQJ 7LDQ, Guest Editor
6FKRRO RI (OHFWURQLFV (QJLQHHULQJ DQG
&RPSXWHU 6FLHQFH

&RRSHUDWLYH 0HGLDQHW ,QQRYDWLRQ &HQWHU
3HNLQJ 8QLYHUVLW\
%HLMLQJ� ������ &KLQD

+DRKRQJ :DQJ, Guest Editor
7&/ 5HVHDUFK $PHULFD
6DQ -RVH� &$ ����� 86$
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³0XOWLPHGLD ELJ GDWD�´ IEEE Multimedia Mag.� WR EH SXEOLVKHG�

6KX�&KLQJ &KHQ �6¶��±0¶��±60¶��� UHFHLYHG WKH 0�6� GHJUHHV LQ FRPSXWHU VFLHQFH� HOHFWULFDO
HQJLQHHULQJ� DQG FLYLO HQJLQHHULQJ DQG 3K�'� GHJUHH LQ HOHFWULFDO DQG FRPSXWHU HQJLQHHULQJ IURP
3XUGXH 8QLYHUVLW\� :HVW /DID\HWWH� ,1� 86$� LQ ����� ����� ����� DQG ����� UHVSHFWLYHO\�
+H LV DQ (PLQHQW 6FKRODU &KDLUHG 3URIHVVRU ZLWK WKH 6FKRRO RI &RPSXWLQJ DQG ,QIRUPDWLRQ

6FLHQFHV �6&,6�� )ORULGD ,QWHUQDWLRQDO 8QLYHUVLW\ �),8�� 0LDPL� +H LV WKH 'LUHFWRU RI 'LVWULEXWHG
0XOWLPHGLD ,QIRUPDWLRQ 6\VWHPV /DERUDWRU\ ZLWK 6&,6� ),8� +H KDV DXWKRUHG RU FRDXWKRUHG PRUH
WKDQ ��� UHVHDUFK SDSHUV LQ MRXUQDOV� UHIHUHHG FRQIHUHQFH�V\PSRVLXP�ZRUNVKRS SURFHHGLQJV� ERRN
FKDSWHUV� DQG WKUHH ERRNV� +LV UHVHDUFK LQWHUHVWV LQFOXGH FRQWHQW�EDVHG LPDJH�YLGHR UHWULHYDO� GLV�
WULEXWHG PXOWLPHGLD GDWDEDVH PDQDJHPHQW V\VWHPV� PXOWLPHGLD GDWD PLQLQJ� PXOWLPHGLD V\VWHPV�
DQG GLVDVWHU LQIRUPDWLRQ PDQDJHPHQW�
'U� &KHQ LV D IHOORZ RI 6,5,� +H LV WKH IRXQGLQJ (GLWRU�LQ�&KLHI RI WKH International Journal

of Multimedia Data Engineering and Management� DQG DQ $VVRFLDWH (GLWRU RU (GLWRULDO %RDUG
0HPEHU RI WKH IEEE MultiMedia Magazine� ,((( 75$16$&7,216 21 +80$1�0$&+,1(

6<67(06� DQG �� RWKHU MRXUQDOV� +H LV WKH &KDLU RI WKH ,((( &RPSXWHU 6RFLHW\ 7HFKQLFDO &RPPLWWHH RQ 0XOWLPHGLD &RPSXWLQJ
DQG &R�&KDLU RI WKH ,((( 6\VWHPV� 0DQ� DQG &\EHUQHWLFV �60&� 6RFLHW\¶V 7HFKQLFDO &RPPLWWHH RQ .QRZOHGJH $FTXLVLWLRQ LQ
,QWHOOLJHQW 6\VWHPV� +H KDV EHHQ D *HQHUDO &KDLU DQG 3URJUDP &KDLU IRU PRUH WKDQ �� FRQIHUHQFHV� V\PSRVLXPV� DQG ZRUNVKRSV
+H KDV VHUYHG DV D PHPEHU RI WKUHH VWHHULQJ FRPPLWWHHV �LQFOXGLQJ WKH ,((( 75$16$&7,216 21 08/7,0(',$� DQG D PHPEHU
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RI WKH 7HFKQLFDO 3URJUDP &RPPLWWHH IRU PRUH WKDQ ��� SURIHVVLRQDO PHHWLQJV� +H ZDV QDPHG D ���� UHFLSLHQW RI WKH $&0
'LVWLQJXLVKHG 6FLHQWLVW $ZDUG� +H ZDV WKH UHFLSLHQW RI WKH %HVW 3DSHU $ZDUG IURP ���� ,((( ,QWHUQDWLRQDO 6\PSRVLXP RQ
0XOWLPHGLD� +H ZDV WKH UHFLSLHQW RI WKH ,((( 60& 6RFLHW\¶V 2XWVWDQGLQJ &RQWULEXWLRQ $ZDUG LQ ���� DQG WKH FRUHFLSLHQW RI WKH
,((( 0RVW $FWLYH 60& 7HFKQLFDO &RPPLWWHH $ZDUG LQ �����

5DPHVK -DLQ �0¶��±60¶��±)¶��±/)¶��� LV D 'RQDOG %UHQ 3URIHVVRU LQ ,QIRUPDWLRQ DQG &RP�
SXWHU 6FLHQFHV ZLWK WKH 8QLYHUVLW\ RI &DOLIRUQLD DW ,UYLQH� ,UYLQH� &$� 86$� ZKHUH KH LV GRLQJ
UHVHDUFK LQ VRFLDO OLIH QHWZRUNV LQFOXGLQJ (YHQW6KRS DQG 2EMHFWLYH 6HOI� +H FR�IRXQGHG VHYHUDO
FRPSDQLHV� PDQDJHG WKHP LQ LQLWLDO VWDJHV� DQG WKHQ WXUQHG WKHP RYHU WR SURIHVVLRQDO PDQDJHPHQW�
+H DOVR DGYLVHG PDMRU FRPSDQLHV LQ WHFKQRORJ\ DUHDV� +H KDV DXWKRUHG RU FRDXWKRUHG PRUH WKDQ
��� UHVHDUFK SDSHUV DQG KDV FRDXWKRUHG VHYHUDO ERRNV LQFOXGLQJ WKH WH[WERRN Multimedia Com-
puting �&DPEULGJH 8QLY� 3UHVV� ������ +LV FXUUHQW UHVHDUFK LQWHUHVWV LQFOXGH XQGHUVWDQGLQJ DQG
XWLOL]LQJ KHWHURJHQHRXV VWUHDPV RI GDWD IRU EXLOGLQJ VPDUW VRFLDO V\VWHPV�
'U� -DLQ LV D )HOORZ RI WKH $&0� $$$,� ,$35� DQG 63,(� +H ZDV WKH UHFLSLHQW RI VHYHUDO DZDUGV

LQFOXGLQJ WKH $&0 6,*00 7HFKQLFDO $FKLHYHPHQW $ZDUG �����

<RQJKRQJ 7LDQ �6¶��±0¶��±60¶��� UHFHLYHG WKH 3K�'� GHJUHH IURP WKH ,QVWLWXWH RI &RPSXWLQJ
7HFKQRORJ\� &KLQHVH $FDGHP\ RI 6FLHQFHV� %HLMLQJ� &KLQD� LQ �����
+H LV FXUUHQWO\ D 3URIHVVRU ZLWK WKH 1DWLRQDO (QJLQHHULQJ /DERUDWRU\ IRU 9LGHR 7HFKQRORJ\�

6FKRRO RI (OHFWURQLFV (QJLQHHULQJ DQG &RPSXWHU 6FLHQFH� 3HNLQJ 8QLYHUVLW\� %HLMLQJ� &KLQD� +H
KDV DXWKRUHG RU FRDXWKRUHG RYHU ��� WHFKQLFDO DUWLFOHV LQ UHIHUHHG MRXUQDOV DQG FRQIHUHQFHV� +LV
UHVHDUFK LQWHUHVWV LQFOXGH PDFKLQH OHDUQLQJ� FRPSXWHU YLVLRQ� DQG PXOWLPHGLD ELJ GDWD�
'U� 7LDQ LV D 6HQLRU 0HPEHU RI WKH &,(� DQG D 0HPEHU RI WKH $&0 DQG &&)� +H LV FXUUHQWO\

DQ $VVRFLDWH (GLWRU RI WKH ,((( 75$16$&7,216 21 08/7,0(',$ DQG WKH International Journal
of Multimedia Data Engineering and Management � DQG D <RXQJ $VVRFLDWH (GLWRU RI Frontiers of
Computer Science� +H KDV VHUYHG DV WKH 7HFKQLFDO 3URJUDP &R�&KDLU RI ,((( ,&0( ����� ,(((
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