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$EVWUDFW� 7KH REYLRXV DGYDQWDJH RI ZHDUDEOH FRPSXWLQJ LV PRELOLW\� LW

DOVR R�HUV WKH XVHU D FHUWDLQ LQWLPDF\ ZLWK DXJPHQWHG UHDOLWLHV� $ PRGHO

RI WKH XVHU LV DV LPSRUWDQW DV D PRGHO RI WKH SK\VLFDO ZRUOG IRU FUHDWLQJ

D VHDPOHVV� XQREWUXVLYH LQWHUIDFH ZKLOH DYRLGLQJ ?LQIRUPDWLRQ RYHUORDG��

7KLV SDSHU VXPPDUL]HV VRPH RI WKH FXUUHQW SURMHFWV DW WKH 0,7 0HGLD

/DERUDWRU\ WKDW H[SORUH XVHU DQG SK\VLFDO HQYLURQPHQW PRGHOLQJ�

� ������������

:HDUDEOH FRPSXWHUV KDYH WKH SRWHQWLDO WR VHH DV WKH XVHU VHHV� KHDU DV WKH

XVHU KHDUV� DQG H[SHULHQFH WKH OLIH RI WKH XVHU IURP KLV RU KHU SHUVSHFWLYH�

7KH\ DUH DOVR SK\VLFDOO\ DQG PHQWDOO\ PRUH LQWLPDWH ZLWK WKH XVHU WKDQ

DUH RWKHU NLQGV RI FRPSXWHUV DQG WKH\ PD\ EH XVHG IRU H[WHQGHG SHULRGV

RI WLPH� DOORZLQJ D XQLTXH RSSRUWXQLW\ WR PRGHO XVHUV
 XVDJH SDWWHUQV DQG

KDELWV� 7KLV LQFUHDVH LQ XVHU DQG HQYLURQPHQWDO LQIRUPDWLRQ FDQ OHDG WR

PRUH LQWHOOLJHQW DQG �XLG LQWHUIDFHV WKDW LQFRUSRUDWH WKH SK\VLFDO ZRUOG�

7KLV SDSHU VXPPDUL]HV VHYHUDO RI WKH FXUUHQW ZHDUDEOH FRPSXWLQJ DQG

DXJPHQWHG UHDOLW\ UHVHDUFK SURMHFWV DW WKH 0,7 0HGLD /DERUDWRU\ WKDW

H[SORUH WKH GLPHQVLRQV RI XVHU DQG SK\VLFDO PRGHOLQJ� �6HH )LJXUH ��� )RU

PRUH FRPSOHWH LQIRUPDWLRQ RQ D SDUWLFXODU SURMHFW� WKH UHDGHU LV HQFRXUDJHG

WR UHIHU WR WKH RULJLQDO SDSHUV�
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7KH 5HPHPEUDQFH $JHQW �5$� LV D SURJUDP WKDW FRQWLQXRXVO\ ZDWFKHV

RYHU WKH VKRXOGHU RI WKH XVHU RI D ZHDUDEOH FRPSXWHU� LW GLVSOD\V RQH�OLQH

VXPPDULHV RI QRWHV �OHV� ROG H�PDLO� SDSHUV� DQG RWKHU WH[W LQIRUPDWLRQ

WKDW PLJKW EH UHOHYDQW WR WKH XVHU
V FXUUHQW FRQWH[W >5KRGHV ��@� 7KHVH
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)LJXUH �� :HDUDEOH FRPSXWLQJ SURMHFWV SRVLWLRQHG DORQJ FRQFHSWXDO D[HV RI WKH

GHJUHH RI LQYROYHPHQW RI D XVHU PRGHO YHUVXV WKH H[WHQW WR ZKLFK WKH SURMHFW

PRGHOV WKH SK\VLFDO HQYLURQPHQW RI WKH XVHU� 7KH DUURZV LQGLFDWH WKH GLUHFWLRQ

RI FXUUHQW UHVHDUFK�

VXPPDULHV DUH OLVWHG RQ D KHDGV�XS GLVSOD\� VR WKDW WKH ZHDUHU FDQ YLHZ

WKH LQIRUPDWLRQ ZLWK D TXLFN JODQFH� 7KH IXOO WH[W FDQ EH UHWULHYHG XVLQJ D

RQH�KDQGHG NH\ERDUG�

7KH ZHDUDEOH YHUVLRQ RI WKH 5$ XVHV SK\VLFDO VHQVRUV WR PRGHO WKH

XVHU
V HQYLURQPHQW� 7KH 5$ FRQWLQXRXVO\ PRQLWRUV WKHVH VHQVRUV� DV ZHOO

DV WKH QRWHV EHLQJ HQWHUHG E\ WKH XVHU� ,W XVHV WKLV LQIRUPDWLRQ WR VXJJHVW

GRFXPHQWV� IURP D VHW RI SUH�LQGH[HG WH[W� WKDW DUH PRVW UHOHYDQW WR WKH

XVHU
V FXUUHQW VLWXDWLRQ� )RU H[DPSOH� D XVHU
V FRQWH[W PLJKW EH GHVFULEHG

E\ D FRPELQDWLRQ RI WKH FXUUHQW WLPH RI GD\ DQG GD\ RI WKH ZHHN �SURYLGHG

E\ WKH ZHDUDEOH V\VWHP
V FORFN�� ORFDWLRQ �SURYLGHG E\ DQ LQIUDUHG EHDFRQ

LQ WKH URRP�� WKH SHUVRQ WR ZKRP WKH XVHU LV VSHDNLQJ �SURYLGHG E\ DQ

DFWLYH EDGJH�� DQG WKH VXEMHFW RI WKH FRQYHUVDWLRQ �DV LQGLFDWHG E\ WKH

QRWHV EHLQJ WDNHQ�� 7KH VXJJHVWLRQV SURYLGHG RQ WKH 5$ DUH EDVHG RQ D

FRPELQDWLRQ RI DOO RI WKHVH HOHPHQWV� XVLQJ WH[W�UHWULHYDO WHFKQLTXHV VLPLODU

WR WKRVH XVHG LQ :HE VHDUFK HQJLQHV�
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7KH ZHDUDEOH 5$ XVHV DQ RYHUOD\ GLVSOD\� EXW GRHV QRW UHJLVWHU LWV DQQR�

WDWLRQV ZLWK VSHFL�F REMHFWV RU ORFDWLRQV LQ WKH UHDO ZRUOG_DV RQH PLJKW

H[SHFW IURP D IXOO $5 V\VWHP� ,Q PDQ\ FDVHV� VXFK D UHDO�ZRUOG �[HG GLV�



$XJPHQWHG 5HDOLWLHV ,QWHJUDWLQJ 8VHU DQG 3K\VLFDO 0RGHOV ��

SOD\ ZRXOGQ
W HYHQ PDNH VHQVH� VLQFH VXJJHVWLRQV DUH RIWHQ FRQFHSWXDOO\

UHOHYDQW WR WKH FXUUHQW VLWXDWLRQ ZLWKRXW EHLQJ UHOHYDQW WR D VSHFL�F REMHFW

RU ORFDWLRQ� ,Q RUGHU WR H[DPLQH DXJPHQWHG UHDOLW\ LQWHUIDFHV� D GL�HU�

HQW YHUVLRQ RI WKH 5$ ZDV LPSOHPHQWHG XVLQJ D GHVNWRS FRPSXWHU� +8'�

DQG KHDG�PRXQWHG FDPHUD� 7KH ZHDUHU RI WKH V\VWHP YLHZHG WKH ZRUOG

WKURXJK WKH FDPHUD� DQG WKH FDPHUD RXWSXW DOVR ZHQW WR DQ 6*, UHDOLW\

HQJLQH� $URXQG WKH URRP ZHUH FRORUHG WDJV� ZKLFK D YLVLRQ V\VWHP FRXOG

GHWHFW� 7KH VL]H DQG VKDSH RI WKH WDJV ZHUH XVHG WR GHWHUPLQH WKHLU GLV�

WDQFH DQG RULHQWDWLRQ �VHH )LJXUH ��� &RORU�FRGLQJ ZDV XVHG WR LGHQWLI\

HDFK WDJ�

)LJXUH �� 0XOWLSOH JUDSKLFDO RYHUOD\V DOLJQHG WKURXJK YLVXDO WDJ WUDFNLQJ� 7KH

FRORU FRGH RI HDFK WDJ SURYLGHV D XQLTXH ,' IRU WKH REMHFW� ,Q DGGLWLRQ� WKH YLVLRQ

SURFHVV WUDFNV HDFK WDJ LQ ���' DV WKH KHDG�PRXQWHG FDPHUD PRYHV�

:KHQHYHU D WDJ ZDV GHWHFWHG� WKH FRGH QXPEHU ZDV ORRNHG XS LQ D WD�

EOH� DQG D SUH�FRPSXWHG PHVVDJH ZDV RYHUOD\HG RQ WRS RI WKH REMHFW EHLQJ

YLHZHG� 7KH V\VWHP FRXOG GHWHFW WKH GLVWDQFH RI WKH WDJ� DOORZLQJ PRUH LQ�

IRUPDWLRQ WR EH GLVSOD\HG DV WKH XVHU FDPH FORVHU WR D WDJJHG REMHFW� 7KXV�

WKH DFW RI DSSURDFKLQJ D WDJ ZDV HTXLYDOHQW WR FOLFNLQJ RQ D K\SHUWH[W OLQN�

2Q WRS RI WKLV V\VWHP� WKH 5HPHPEUDQFH $JHQW VKRZHG WKH WRS VXJJHV�

WLRQV IRU DQ LQGLYLGXDO WDJ� 7KLV FUHDWHG D WZR�OHYHO LQIRUPDWLRQ V\VWHP�

ZLWK VRPH LQIRUPDWLRQ EHLQJ SURYLGHG E\ WKH LQIUDVWUXFWXUH �WLHG WR WKH WDJ

YLD D ORRNXS WDEOH�� DQG VRPH LQIRUPDWLRQ SURYLGHG IURP WKH XVHU
V RZQ

�OHV YLD WKH 5HPHPEUDQFH $JHQW�
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$ UHFHQW H[WHQVLRQ RI WKH V\VWHP GHVFULEHG DERYH XVHV D JHQHULF REMHFW

UHFRJQL]HU WR LGHQWLI\ REMHFWV LQVWHDG RI WDJV� 7KH V\VWHP� FDOOHG '\QDPLF

3HUVRQDO (QKDQFHG 5HDOLW\ 6\VWHP �'\3(56 >6FKLHOH ��@�� UHWULHYHV DXGLR

DQG YLGHR FOLSV EDVHG RQ DVVRFLDWLRQV ZLWK UHDO REMHFWV� 7KH JHQHULF REMHFW
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)LJXUH �� $ '\3(56 XVHU OLVWHQLQJ WR D JXLGH GXULQJ D WHVW DUW JDOOHU\ WRXU

UHFRJQL]HU LV EDVHG RQ D SUREDELOLVWLF UHFRJQLWLRQ V\VWHP >6FKLHOH ��@� ZKLFK

LV FDSDEOH RI GLVFULPLQDWLQJ PRUH WKDQ ��� REMHFWV LQ WKH SUHVHQFH RI PDMRU

RFFOXVLRQV� VFDOLQJV� DQG URWDWLRQV� :KLOH ��� REMHFWV LV QRW HQRXJK WR EH

SUDFWLFDO LQ DQ XQFRQVWUDLQHG HQYLURQPHQW� WKH QXPEHU RI SRVVLEOH REMHFWV

FDQ EH VLJQL�FDQWO\ UHGXFHG XVLQJ WKH ORFDWLRQ RI WKH XVHU� WLPH RI GD\� DQG

RWKHU DYDLODEOH LQIRUPDWLRQ� �6HH )LJXUH ���
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,Q WKH SUHYLRXV VHFWLRQ� KHDG�PRXQWHG FDPHUD V\VWHPV IDFH IRUZDUG DQG

REVHUYH WKH VDPH UHJLRQ DV WKH XVHU
V RZQ H\HV� %\ FKDQJLQJ WKH DQJOH RI

WKH FDPHUD VR WKDW LW SRLQWV GRZQZDUG� ZH FDQ XVH LW WR WUDFN WKH XVHU
V

RZQ ERG\� 7KLV DOORZV WKH XVHU
V KDQGV� IHHW� WRUVR� DQG OLSV WR EH REVHUYHG

ZLWKRXW WKH JORYHV RU ERG\ VXLWV DVVRFLDWHG ZLWK YLUWXDO UHDOLW\ JHDU�

7ZR SURMHFWV FXUUHQWO\ XVH WKLV FDPHUD RULHQWDWLRQ� 7KH �UVW DWWHPSWV

WR WUDQVODWH $PHULFDQ 6LJQ /DQJXDJH LQWR (QJOLVK E\ WUDFNLQJ WKH XVHU
V

KDQGV YLD WKH GRZQZDUG�ORRNLQJ FDPHUD� 7KH ZHDUDEOH $6/ UHFRJQLWLRQ

V\VWHP RXWSHUIRUPV HTXLYDOHQW GHVN�EDVHG FDPHUD V\VWHPV DQG PRVW

GDWDJORYH�EDVHG V\VWHPV LQ UHFRJQLWLRQ DFFXUDF\� )RU �YH�ZRUG VHQWHQFHV

FRPSRVHG IURP D ���ZRUG OH[LFRQ� WKH V\VWHP DFKLHYHV ����� ZRUG DFFX�

UDF\ ZLWK DQ XQUHVWULFWHG JUDPPDU �DQ\ ZRUG LV SRVVLEOH� DQ\ QXPEHU RI

WLPHV� LQ DQ\ RUGHU� >6WDUQHU ��E@�

7KH VHFRQG V\VWHP� '8&.�� EHJLQV WR GHPRQVWUDWH KRZ VXFK PHWKRGV

PD\ EH XVHIXO IRU DXJPHQWHG UHDOLWLHV� 8VLQJ RQO\ WZR YLGHR YLHZV� '8&.�

WUDFNV WKH ZHDUHU
V FXUUHQW ORFDWLRQ DQG WDVN� '8&.�
V GRPDLQ LV OLPLWHG WR

WKH UHDO�VSDFH JDPH 3DWURO� ZKLFK LV SOD\HG E\ 0,7 VWXGHQWV HYHU\ ZHHNHQG

LQ D FDPSXV EXLOGLQJ� 3DUWLFLSDQWV DUH GLYLGHG LQWR WHDPV DQG DJJUHVVLYHO\

KXQW HDFK RWKHU ZLWK UXEEHU VXFWLRQ�FXS GDUW JXQV WKURXJK �� URRPV RU DU�

HDV� '8&.� PRQLWRUV WKH DYHUDJH FRORU DQG OXPLQDQFH YDOXHV RI WKH �RRU�



$XJPHQWHG 5HDOLWLHV ,QWHJUDWLQJ 8VHU DQG 3K\VLFDO 0RGHOV ��

)LJXUH �� /HIW� 7KH 3DWURO FDS ZLWK WZR FDPHUDV� 7KH ODUJHU� YLVLEOH FDPHUD

LV PRXQWHG IDFLQJ GRZQZDUG� 7KH VHFRQG FDPHUD IDFHV IRUZDUG DQG LV KLGGHQ E\

WKH EULP� 5LJKW� ,PDJHV IURP WKH 3DWURO FDS� 7KH OHIW DQG ULJKW LPDJHV DUH IURP

WKH GRZQZDUG�ORRNLQJ DQG IRUZDUG�ORRNLQJ FDPHUDV� UHVSHFWLYHO\�

WKH VFHQH LQ IURQW RI WKH SOD\HU� DQG WKH SOD\HU
V QRVH DV D OLJKWLQJ FDOL�

EUDWLRQ LPDJH� 7KHVH LPDJHV DUH SXOOHG IURP WKH WZR YLGHR VWUHDPV DW VL[

IUDPHV SHU VHFRQG LQ RUGHU WR GHWHUPLQH ORFDWLRQ� ,Q ���� PLQXWHV RI WUDLQ�

LQJ YLGHR DQG ���� PLQXWHV RI WHVW YLGHR� WKH V\VWHP SHUIRUPHG ZLWK ���

DFFXUDF\ >6WDUQHU ��D@� �6HH )LJXUH ��� '8&.� DOVR DWWHPSWV WR GLVFULP�

LQDWH EHWZHHQ WKH SOD\HU
V WDVNV E\ LGHQWLI\LQJ KDQG JHVWXUHV UHSUHVHQWLQJ

DLPLQJ�VKRRWLQJ� UHORDGLQJ� DQG HYHU\WKLQJ HOVH� WKURXJK D FRPELQDWLRQ RI

D JHQHULF REMHFW UHFRJQLWLRQ V\VWHP >6FKLHOH ��@ DQG WKH +00V XVHG LQ WKH

$6/ WDVN DERYH� 3UHOLPLQDU\ UHVXOWV VKRZ ��� DFFXUDF\ LQ GLVWLQJXLVK�

LQJ WKHVH FODVVHV� 2WKHU XVHU DFWLRQV� VXFK DV VWDQGLQJ� ZDONLQJ� UXQQLQJ�

DQG VFDQQLQJ WKH HQYLURQPHQW� FDQ EH FRQVLGHUHG DV WDVNV WKDW FDQ UXQ

FRQFXUUHQWO\ ZLWK RWKHU DFWLRQV� )XWXUH ZRUN ZLOO DGGUHVV WKHVH WDVNV�

:KLOH VWLOO LQ SUHOLPLQDU\ VWDJHV� WKH V\VWHPV GHVFULEHG DERYH VXJ�

JHVW KRZ FRQWH[W SHUFHSWLRQ PD\ EH XVHG LQ DXJPHQWHG UHDOLW\ LQWHUIDFHV�

7KURXJK KHDGV�XS GLVSOD\V� WKH SOD\HUV FDQ NHHS WUDFN RI WKH WHDP
V SRVL�

WLRQV� HYHQ WR WKH H[WHQW RI ?VHHLQJ WKURXJK ZDOOV� WR ZKDW PD\ EH RFFXUULQJ

VHYHUDO URRPV DZD\� ,I DLP DQG UHORDG JHVWXUHV DUH UHFRJQL]HG E\ D SDUWLFX�

ODU SOD\HU
V V\VWHP� KLV SRVLWLRQ FDQ EH KLJKOLJKWHG LQ WKH UHVW RI WKH WHDP
V

GLVSOD\V� LQGLFDWLQJ WKDW KH QHHGV DLG� )XUWKHUPRUH� ZKHQ WKH FRPSXWHU

UHFRJQL]HV D SOD\HU WR EH LQ EDWWOH� WKH FRPSXWHU VKRXOG LQKLELW KLV LQWHUIDFH

LQ RUGHU WR DYRLG LQWHUUXSWLRQV�
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6WRFKDVWLFNV LV D SUDFWLFDO DSSOLFDWLRQ RI ZHDUDEOH FRPSXWLQJ DQG DXJ�

PHQWHG UHDOLW\ ZKLFK HQKDQFHV WKH JDPH RI ELOOLDUGV >-HEDUD ��@� �6HH

)LJXUH ��� 3UREDELOLVWLF FRORU PRGHOV DQG V\PPHWU\ RSHUDWLRQV DUH XVHG WR

ORFDOL]H WKH WDEOH� SRFNHWV� DQG EDOOV WKURXJK D YLGHR FDPHUD QHDU WKH XVHU
V



�� 6WDUQHU HW DO�

POOL TABLE

VIDEO CAMERA

DISPLAY

NTSC VIDEO

GRAPHICAL OVERLAY

OF SUGGESTED STRATEGY
N

T
SC

 V
ID

E
O

USER

CPU

)LJXUH �� /HIW� 7KH V\VWHP FRPSRQHQWV� 5LJKW 7RS� )LQGLQJ WKH EDOOV� 5LJKW

%RWWRP� 6XJJHVWHG VKRW�

H\HV� 7KH V\VWHP FODVVL�HV WKH REMHFWV RI LQWHUHVW DQG UDQNV HDFK SRVVLEOH

VKRW LQ RUGHU WR GHWHUPLQH LWV UHODWLYH XVHIXOQHVV� 7KH V\VWHP DOORZV WKH

XVHU WR SURFHHG WKURXJK D UHJXODU SRRO JDPH ZKLOH LW DXWRPDWLFDOO\ GHWHU�

PLQHV VWUDWHJLF VKRWV� 7KH UHVXOWLQJ WUDMHFWRULHV DUH UHQGHUHG DV JUDSKLFDO

RYHUOD\V RQ D KHDG�PRXQWHG OLYH YLGHR GLVSOD\� 7KH ZHDUDEOH YLGHR RXWSXW

DQG WKH FRPSXWHU YLVLRQ V\VWHP SURYLGH DQ LQWHJUDWLRQ RI UHDO DQG YLUWXDO

HQYLURQPHQWV ZKLFK HQKDQFHV WKH H[SHULHQFH RI SOD\LQJ DQG OHDUQLQJ WKH

JDPH RI ELOOLDUGV� ZLWKRXW HQFXPEHULQJ WKH SOD\HU�

$�� ��	 ����	!

$ ZHDUDEOH FRPSXWHU LV WKH KDUGZDUH SODWIRUP IRU WKH V\VWHP DQG LW LQ�

FOXGHV D KHDG�PRXQWHG GLVSOD\� D KHDG�PRXQWHG YLGHR FDPHUD� DQG D FHQWUDO

SURFHVVLQJ XQLW� 7KH KHDG�PRXQWHG FDPHUD LV D PLQLDWXUH (/02 ����PP

YLGHR FDPHUD PRXQWHG RQ WKH KHDGV�XS GLVSOD\ DQG DOLJQHG ZLWK WKH RUL�

HQWDWLRQ RI WKH H\HV� 7KXV� WKH XVHU
V KHDG GLUHFWLRQ ZLOO DXWRPDWLFDOO\

GLUHFW WKH FDPHUD WR DUHDV RI LQWHUHVW LQ WKH VFHQH� 7KH KHDG�PRXQWHG

GLVSOD\ FRQVLVWV RI D 9LUWXDO ,�2 �' GLVSOD\ �RU D 6RQ\ *ODVVWURQ�� ZKLFK

DOORZV WKH &38 WR SURMHFW VHPL�WUDQVSDUHQW LPDJHU\ LQWR HDFK H\H YLD WZR

VHSDUDWH &57V DW DERXW �� +]�

2QFH WKH EDOO SRVLWLRQ LV NQRZQ� WKH HDVLHVW SRVVLEOH VKRW IRU D JLYHQ

SOD\HU LV FRPSXWHG� DQG WKH VKRW WUDMHFWRU\ LV SURMHFWHG RQWR WKH XVHU
V

H\H� $W WKLV SRLQW� ZH DUH XQGHUWDNLQJ D SHUIRUPDQFH DQDO\VLV RI WKH RYHUDOO

V\VWHP� 7KH UHOLDELOLW\ RI WKH DOJRULWKP LV EHLQJ LQYHVWLJDWHG DV ZHOO DV LWV

DFFXUDF\ IRU ERWK �' DQG �' RYHUOD\V�



$XJPHQWHG 5HDOLWLHV ,QWHJUDWLQJ 8VHU DQG 3K\VLFDO 0RGHOV ��
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:H KDYH GHPRQVWUDWHG KRZ FRPSXWHU YLVLRQ FDQ EH LQFRUSRUDWHG LQWR DXJ�

PHQWHG UHDOLWLHV� :H KDYH GLVFXVVHG VHOI�REVHUYLQJ ZHDUDEOH FDPHUD V\V�

WHPV WKDW LGHQWLI\ WKH XVHU
V JHVWXUHV DQG ORFDWLRQ LQ D YDULHW\ RI FRQGL�

WLRQV� )LQDOO\� WKURXJK WKH SURMHFWV SUHVHQWHG� ZH KDYH VKRZQ KRZ PRG�

HOLQJ RI ERWK WKH XVHU DQG WKH SK\VLFDO ZRUOG SOD\ DQ LPSRUWDQW UROH LQ

DXJPHQWHG UHDOLWLHV�
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>-HEDUD ��@ 7� -HEDUD� &� (\VWHU� -� :HDYHU� 7� 6WDUQHU� DQG $� 3HQWODQG�

?6WRFKDVWLFNV� $XJPHQWLQJ WKH %LOODUGV ([SHULHQFH ZLWK 3URED�

ELOLVWLF 9LVLRQ DQG:HDUDEOH &RPSXWHUV�� ,QWHUQDWLRQDO 6\PSRVLXP

RQ :HDUDEOH &RPSXWHUV� ,((( 3UHVV� �����

>5KRGHV ��@ %� 5KRGHV� ?7KH :HDUDEOH 5HPHPEUDQFH $JHQW� $ 6\VWHP

IRU $XJPHQWLQJ 0HPRU\�� 3HUVRQDO 7HFKQRORJLHV� 9RO� �� 1R� ��

6SULQJHU� �����

>6FKLHOH ��@ %� 6FKLHOH DQG - &URZOH\� ?3UREDELOLVWLF 2EMHFW 5HFRJQLWLRQ 8V�

LQJ 0XOWLGLPHQVLRQDO 5HFHSWLYH )LHOG +LVWRJUDPV�� ,QWHUQDWLRQDO

&RQIHUHQFH RQ 3DWWHUQ 5HFRJQLWLRQ� 9RO� %� ,((( 3UHVV� SS� ��^

��� $XJXVW �����

>6FKLHOH ��@ %� 6FKLHOH� 1� 2OLYHU� 7� -HEDUD� DQG $� 3HQWODQG� ?$Q ,QWHUDFWLYH

&RPSXWHU 9LVLRQ 6\VWHP� '\3(56� '\QDPLF DQG 3HUVRQDO (Q�

KDQFHG 5HDOLW\ 6\VWHP�� ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU

9LVLRQ 6\VWHPV� 6SULQJHU� �����

>6WDUQHU ��D@ 7� 6WDUQHU� %� 6FKLHOH� DQG $� 3HQWODQG� ?9LVXDO &RQH[WXDO $ZDUH�

QHVV LQ :HDUDEOH &RPSXWLQJ�� 6HFRQG ,QWHUQDWLRQDO 6\PSRVLXP RQ

:HDUDEOH &RPSXWHUV� ,((( 3UHVV� �����

>6WDUQHU ��E@ 7� 6WDUQHU� -� :HDYHU� DQG $� 3HQWODQG� ?5HDO�WLPH $PHULFDQ

6LJQ /DQJXDJH 5HFRJQLWLRQ 8VLQJ 'HVN DQG :HDUDEOH &RPSXWHU�

EDVHG 9LGHR�� ,((( 7UDQV� 3DWW� $QDO\� DQG 0DFK� ,QWHOO�� 7R

DSSHDU �����


