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$%675$&7�
7KH� XQGHUVWDQGLQJ� RI�1DWXUDO�8VHU� ,QWHUIDFHV� �18,V�� FRPPRQO\�
UHIHUV� WR� XVHU� LQSXW� ZKLFK� LV� RIWHQ� UHDOL]HG� WKURXJK� VSHHFK� RU�
JHVWXUH� LQWHUDFWLRQ�� +RZHYHU�� FDU� PDQXIDFWXUHUV� KDYH� QRW� \HW�
H[WHQVLYHO\� LQWHJUDWHG� QDWXUDO� LQSXW� LQWR� WKHLU� SURGXFWV�� ,Q� RXU�
RSLQLRQ��WKH�IHHGEDFN�FKDQQHO�EDFN�WR�WKH�GULYHU�DV�ZHOO�DV�QDWXUDO�
RXWSXW�PRGDOLWLHV�KDYH�EHHQ�QHJOHFWHG�LQ�WKH�GLVFXVVLRQV�RI�18,V��
9LVXDO� SUHVHQWDWLRQV� WKDW� LQWHJUDWH� VWUDWHJLHV� RI� KXPDQ� YLVXDO�
SHUFHSWLRQ� FDQ� SRVVLEO\� VHUYH� DV� DQ� DSSURSULDWH� RXWSXW� FKDQQHO��
HQULFK� VSHHFK� DQG� JHVWXUH� LQWHUDFWLRQ�ZLWK� IHHGEDFN� DQG� LQ� WXUQ�
LQFUHDVH� XVHU� DFFHSWDQFH�� :H� SURSRVH� WKH� LQWHJUDWLRQ� RI�
VWHUHRVFRSLF� RU� ODUJH� GLVSOD\� VROXWLRQV� IRU� WKH� GHYHORSPHQW� RI�
18,�FRQFHSWV��2XU�DSSURDFK�DOORZV�IRU�D�VHDPOHVV�LQWHJUDWLRQ�RI�
GLVSOD\V� LQWR� WKH� YHKLFOH¶V� HQYLURQPHQW� DQG� LQWHULRU� VR� WKDW� WKH�
ERUGHUV�EHWZHHQ�YLUWXDO�DQG�SK\VLFDO�VSDFH�EHFRPH�LQGLVWLQFW���

,Q� WKLV� SDSHU�� ZH� GLVFXVV� SRWHQWLDOV� DQG� OLPLWDWLRQV� RI� 1DWXUDO�
9LVXDO� 8VHU� ,QWHUIDFHV� �198,V�� LQ� DQ� DXWRPRWLYH� FRQWH[W�� :H�
SURYLGH� ILUVW� VWHSV� WRZDUGV� DVVHVVLQJ� WKH� GHVLJQ� VSDFH� RI� YLVXDO�
RXWSXW�IRU�18,V�WR�LQVSLUH�IXWXUH�UHVHDUFK���

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
+����� >,QIRUPDWLRQ� ,QWHUIDFHV� DQG� 3UHVHQWDWLRQ@�� 8VHU�
LQWHUIDFHV� ±�*UDSKLFDO� XVHU� LQWHUIDFHV� �*8,��� ,QWHUDFWLRQ� VW\OHV�
�H�J���FRPPDQGV��PHQXV��IRUPV��GLUHFW�PDQLSXODWLRQ���

.H\ZRUGV�
$XWRPRWLYH� XVHU� LQWHUIDFHV�� JUDSKLFDO� XVHU� LQWHUIDFHV�� ODUJH�
GLVSOD\�VSDFHV��QDWXUDO�XVHU�LQWHUIDFHV��VWHUHRVFRSLF�GLVSOD\V���

�� ,1752'8&7,21�
7KH�DLP�RI�GHVLJQLQJ�18,V�LV�WR�WXUQ�WKH�KXPDQ�PDFKLQH�LQWHUIDFH�
�+0,�� LQYLVLEOH� E\� SURYLGLQJ� QDWXUDO� DQG� HDV\� WR� OHDUQ�
LQWHUDFWLRQV�� 5HFHQW� LQYHVWLJDWLRQV� LQ�18,V� FRQFHQWUDWH� RQ� LQSXW�
GHVLJQ�DQG�PRUH�FRQFUHWH�RQ�VSHHFK�DQG�JHVWXUHV�>�@��,Q�JHQHUDO��
8,� GHYHORSPHQW� DIIHFWV� QRW� RQO\� WKH� FRPPXQLFDWLRQ� DQG�
WUDQVODWLRQ�RI� WKH�XVHU¶V� LQWHQGHG�JRDOV�WR�WKH�V\VWHP�EXW�D�PXFK�
ULFKHU� VFRSH� RI� SUHVHQWLQJ� LQIRUPDWLRQ� >�@��:H� FODLP� WKDW�18,V�
QHHG�DSSURSULDWH�XVHU�IHHGEDFN�DQG�RXWSXW�RI�WKH�V\VWHP¶V�FXUUHQW�
VWDWH�� ,Q� SDUWLFXODU�� DXWRPRWLYH� XVHU� LQWHUIDFHV� KDYH� WR� SURYLGH�
XUJHQW� LQIRUPDWLRQ� DERXW� WKH� YHKLFOH¶V� VWDWH� DQG� WKH� GULYLQJ�
VLWXDWLRQ�LQ�D�FRPSUHKHQVLEOH�ZD\��7KLV�LV�WKH�FDVH�IRU�YLVXDOL]LQJ�
LQIRUPDWLRQ�UHODWHG�WR�SULPDU\��H�J��YHORFLW\��DQG�VHFRQGDU\�WDVNV�

�H�J��LQGLFDWRU���7HUWLDU\�WDVNV��H�J��LQLWLDWLQJ�D�SKRQH�FDOO��EURZVH�
PXVLF� OLEUDU\��RIIHU�D�GHVLJQ�VSDFH� WKDW�DOORZV�WKH�DSSOLFDWLRQ�RI�
QDWXUDO� LQSXW� WHFKQLTXHV� DV� JHVWXUH� DQG� VSHHFK�� 7KLV� SDSHU�
GLVFXVVHV�WKH�VKRUWFRPLQJV�RI�WKHVH�LQSXW�WHFKQLTXHV�DQG�SURSRVHV�
QDWXUDO� RXWSXW� PRGDOLWLHV� ZKLFK� PLJKW� IRVWHU� D� PRUH� QDWXUDO�
LQWHUDFWLRQ�ZLWK�WKH�FDU¶V�XVHU�LQWHUIDFH��:H�IRFXV�RQ�YLVXDO�RXWSXW�
DQG� VXJJHVW� WKH� LQWHJUDWLRQ� RI� PRGHUQ� GLVSOD\� WHFKQRORJLHV� DV�
DXWRVWHUHRVFRSLF�DQG� ODUJH�GLVSOD\V�� ,Q� WKLV�FRQWH[W��ZH�HOXFLGDWH�
ULVNV� DQG� SRWHQWLDOV� IRU� 18,V� LQVLGH� WKH� FDU� DQG� KLJKOLJKW�
RSSRUWXQLWLHV�IRU�IXWXUH�ZRUN��

�� &20081,&$7,21�&+$11(/6�
,Q� JHQHUDO�� 18,V� DUH� XQGHUVWRRG� DV� V\QRQ\P� IRU� VSHHFK� DQG�
JHVWXUH� LQWHUDFWLRQ�� ,Q� WKH� IROORZLQJ�� ZH� GLVFXVV� WKHVH� LQSXW�
FKDQQHOV��)XUWKHUPRUH��ZH�FRQVLGHU�GLIIHUHQW�RXWSXW�FKDQQHOV�DQG�
HVWLPDWH� WKHLU� FRQWULEXWLRQ� WR� 18,V� LQ� WKH� DXWRPRWLYH� FRQWH[W��
7KHUHE\��ZH�KLJKOLJKW�WKH�VSHFLDO�UROH�RI�YLVXDO�IHHGEDFN��

��� �7\SLFDO�,QSXW�0RGDOLWLHV�IRU�18,V�
6SHHFK� LV� RQH� RI� WKH� EDVLF� FRPPXQLFDWLRQ� FKDQQHOV� EHWZHHQ�
KXPDQV�� +RZHYHU�� FXUUHQW� VSHHFK� LQSXW� LQ� FDUV� LV� OHVV� QDWXUDO�
VLQFH� WKH\� DUH� FRPPDQG�EDVHG�� $OYDUH]� HW� DO�� >�@� WDFNOH� WKLV�
SUREOHP�E\�DSSO\LQJ�QDWXUDO�FRQYHUVDWLRQV�DV�LQSXW�PRGDOLW\�DQG�
DXGLWRU\�V\VWHP�UHVSRQVHV�IRU�RXWSXW��1HYHUWKHOHVV��ZH�WKLQN�WKDW�
SHRSOH�KDYH� LQKLELWLRQV� WR� WDON� WR�PDFKLQHV� >�@��0RUHRYHU��XVHUV�
FDQ� SKUDVH� WKHLU� JRDOV� LQ� YDULRXV� ZD\V� ZKLFK� FRPSOLFDWHV� WKH�
XQDPELJXRXV�LQWHUSUHWDWLRQ�RI�VSHHFK�LQSXW�HYHQ�PRUH���

+XPDQ� FRPPXQLFDWLRQ� KHDYLO\� EXLOGV� RQ� ERG\� ODQJXDJH� DV� D�
PRGDOLW\� WR� WUDQVPLW� LQIRUPDWLRQ�� ,Q� KXPDQ�PDFKLQH�
FRPPXQLFDWLRQ�� JHVWXUH� LQSXW� LV� FRPPRQO\� DSSOLHG� IRU� WRXFK�
GLVSOD\V�DQG�IUHHKDQG�LQWHUDFWLRQ��7RXFK�JHVWXUHV�DUH�LQWHJUDWHG�LQ�
FDUV�DOUHDG\��+RZHYHU�� LW� LV�RIWHQ�QRW�FOHDU� LQ�ZKLFK�SDUWV�RI� WKH�
VFUHHQ� D� WRXFK� LQWHUDFWLRQ� FDQ� WDNH� SODFH� DQG� ZKLFK� SDUWV� DUH�
LQDFFHVVLEOH��%HVLGH�WRXFK�JHVWXUHV��WKHUH�LV�FXUUHQW�UHVHDUFK�DERXW�
IUHHKDQG� LQWHUDFWLRQ� LQ� WKH� YHKLFOH� >�@�� &DU� PDQXIDFWXUHUV� KDYH�
QRW� \HW� LQWHJUDWHG� IUHHKDQG� JHVWXUHV� LQ� WKHLU� SURGXFWV� EXW� DUH�
ZRUNLQJ�KDUG�WR�PDNH�LW�D�SDUW�RI�WKH�+0,�RI�IXWXUH�YHKLFOHV��2QH�
RI� WKH� SUREOHPV� WKH\� IDFH� LV� DPELJXLW\�� VWDUWLQJ� D� FHUWDLQ� DFWLRQ�
ZRXOG�UHTXLUH�DQ�DFWLYDWLRQ�JHVWXUH�WR�SUHYHQW�QRQ�LQWHQGHG�LQSXW��
0RUHRYHU��LQ�PRVW�XVH�FDVHV�JHVWXUHV�LQGXFH�DQ�DEVWUDFW�IXQFWLRQ�
PDWFKLQJ� VR� WKH� XVHU� QHHGV� WR� OHDUQ� KRZ� WR� SHUIRUP� D� VSHFLILF�
DFWLRQ�WR�WULJJHU�D�IXQFWLRQ��

��� 2XWSXW�0RGDOLWLHV�IRU�18,V�
$XGLWRU\�RXWSXW� LQ�IRUP�RI�VSHHFK�FDQ�WUDQVPLW�ULFK�LQIRUPDWLRQ��
+RZHYHU�� SURFHVVLQJ� WLPH� FDXVHV� GHOD\V� LQ� SHUFHSWLRQ�� 7KH�
WHPSRUDO�GHSHQGHQF\�RQ�WKH�PRPHQW�RI�RXWSXW�OLPLWV�WKH�GULYHU�LQ�
IRFXVLQJ� RQ� WKH� IHHGEDFN�� 7KLV� FDQ� EH� XVHIXO� IRU� XUJHQW�
LQIRUPDWLRQ� WUDQVPLVVLRQ�� IRU� H[DPSOH� DEVWUDFW� DOHUW� VRXQGV��
+RZHYHU��WKRVH�FDQQRW�FRPPXQLFDWH�D�ORW�RI�LQIRUPDWLRQ��)RU�DQ\�
NLQG�RI�DXGLWRU\�RXWSXW�� WKH�GULYHU�FDQQRW�FKRRVH� WKH�PRPHQW�RI�
DWWHQWLRQ� VZLWFK�� ,I� WKH� GULYLQJ� VLWXDWLRQ� GRHV� QRW� DOORZ� WKH�
SHUFHSWLRQ��WKH�WHPSRUDO�GHSHQGHQW�SUHVHQWDWLRQ�LV�PLVVHG��

�

3HUPLVVLRQ�WR�PDNH�GLJLWDO�RU�KDUG�FRSLHV�RI�DOO�RU�SDUW�RI�WKLV�ZRUN�IRU�
SHUVRQDO�RU�FODVVURRP�XVH�LV�JUDQWHG�ZLWKRXW�IHH�SURYLGHG�WKDW�FRSLHV�DUH�
QRW� PDGH� RU� GLVWULEXWHG� IRU� SURILW� RU� FRPPHUFLDO� DGYDQWDJH� DQG� WKDW�
FRSLHV�EHDU� WKLV�QRWLFH� DQG� WKH� IXOO� FLWDWLRQ�RQ� WKH� ILUVW� SDJH��7R� FRS\�
RWKHUZLVH�� RU� UHSXEOLVK�� WR� SRVW� RQ� VHUYHUV� RU� WR� UHGLVWULEXWH� WR� OLVWV��
UHTXLUHV�SULRU�VSHFLILF�SHUPLVVLRQ�DQG�RU�D�IHH��
$XWRPRWLYH8,
����2FWREHU��������3RUWVPRXWK��1+��86$��
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+DSWLF� RXWSXW� FDQ� EH� XVHG� DV� IHHGEDFN� WR� HQKDQFH� JHVWXUDO�
LQWHUDFWLRQ�� )RU� H[DPSOH�� WRXFK� GLVSOD\V� GR� QRW� SURYLGH�
SHUFHLYDEOH� VKDSHV� RI� WKH� GLVSOD\HG� FRQWUROV� DQG� FRQILUPLQJ�
IHHGEDFN� ZKLOH� PDQLSXODWLRQ�� 7DFWLOH� IHHGEDFN� LQ� IRUP� RI�
YLEUDWLRQV� LV�RQH�ZD\�WR�FRPSHQVDWH� WKH� ODFN�RI�KDSWLF�IHHGEDFN��
:LWK� IUHHKDQG� JHVWXUHV�� WKH� GULYHU� GRHV� QRW� KDYH� D� SK\VLFDO�
FRQQHFWLRQ� WR� WKH� FRQWUROV�� VXJJHVWLQJ� WKH� DSSOLFDWLRQ� RI� UHPRWH�
WDFWLOH�IHHGEDFN�>�@��+RZHYHU��WDFWLOH�RXWSXW�FDQ�LQWHUIHUH�ZLWK�FDU�
YLEUDWLRQV��PDNLQJ�LW�XQSHUFHLYDEOH��)XUWKHUPRUH��KDSWLF�RXWSXW�LV�
XVHG� WR� HQFRGH� VSDWLDOO\� UHODWHG� LQIRUPDWLRQ� OLNH� LQGLFDWLQJ� DQ�
XQLQWHQGHG� ODQH� FKDQJH� WR� WKH� OHIW� RU� ULJKW�� 6LPLODU� WR� DXGLWRU\�
DOHUWV�� WKH� LQIRUPDWLRQ� GHQVLW\� LV� OLPLWHG� DQG� QRW� VXIILFLHQW� IRU�
SUHVHQWLQJ�FRPSOH[�LQIRUPDWLRQ��

,Q�FRQWUDVW�WR�WKH�SUHYLRXVO\�GLVFXVVHG�RXWSXW�FKDQQHOV��WKH�YLVXDO�
FKDQQHO�LV�ULFK�DQG�FDQ�SUHVHQW�D�ODUJH�DPRXQW�RI�LQIRUPDWLRQ�LQ�D�
VKRUW� WLPH� IUDPH�� 6LQFH� WKH� YLVXDO� FKDQQHO� SURYLGHV� PRVW�
LPSRUWDQW� IHHGEDFN� IRU� WKH� SULPDU\� GULYLQJ� WDVN�� LW� LV� FUXFLDO� WR�
GHVLJQ� YLVXDO� RXWSXW� LQ� D� UHDVRQDEOH� ZD\�� 7KH� PRVW� LPSRUWDQW�
LVVXH� LV� WR� FRQWURO� LQIRUPDWLRQ� RYHUORDG� WR� LQKLELW� SHUFHSWXDO�
WXQQHOLQJ� DQG� FRJQLWLYH� FDSWXUH� RQ� WKH� GULYHU¶V� VLGH� >�@�� 7KH�
UHDVRQV� IRU� SDUWLFXODUO\� HQJDJLQJ� LQWHUIDFHV�KDYH� WR�EH� LGHQWLILHG�
DQG� DYRLGHG�� .HHSLQJ� WKHVH� FULWHULD� LQ� PLQG�� WKH� QH[W� VHFWLRQ�
GLVFXVVHV�WKH�SRWHQWLDO�RI�YLVXDO�RXWSXW�IRU�18,V��

�� 9,68$/�287387�)25�18,�
:H�SURSRVH�YLVXDO�RXWSXW�DV�D�QHZ�RXWSXW�FKDQQHO�IRU�18,V��:H�
ZDQW� WR� WUDQVODWH�H[LVWLQJ�KXPDQ�YLVXDO�SHUFHSWLRQ�VWUDWHJLHV�LQWR�
+0,�FRQFHSWV� LQ�DQ�DXWRPRWLYH�FRQWH[W��:H�FODLP�WKDW�D�QDWXUDO�
YLVXDO�SUHVHQWDWLRQ�UHTXLUHV�D�VHDPOHVV�LQWHJUDWLRQ�RI�GLVSOD\V�LQWR�
WKHLU� HQYLURQPHQW�� ,Q� WKLV� FDVH�� VHDPOHVVQHVV� LV� QRW� UHVWULFWHG� WR�
WKH� SK\VLFDO� FRQVWUXFWLRQ� LQWR� WKH� FRFNSLW¶V� VXUIDFH� EXW� DOVR�
LQFOXGHV� WKH� LQWHJUDWLRQ� RI� WKH� GLVSOD\HG� FRQWHQW� LQWR� WKH� UHDO�
ZRUOG��:H�FRQVLGHU�WKDW�VXFK�D�YLVXDO�RXWSXW�FDQ�HQKDQFH�H[LVWLQJ�
QDWXUDO� LQSXW�� DV� VSHHFK� DQG� JHVWXUH�� E\� SURYLGLQJ� D� QDWXUDO�
YLVXDOL]DWLRQ�RI�IHHGEDFN��YLUWXDO�FRQWHQW��DQG�WKH�YHKLFOH¶V�VWDWH��
)XUWKHUPRUH��UHSUHVHQWLQJ�WKH�FDU�LQ�D�QDWXUDO�ZD\�SRVVLEO\�IRVWHUV�
WKH�FRPPXQLFDWLRQ�EHWZHHQ�GULYHU�DQG�YHKLFOH���
,Q� WKH� IROORZLQJ�� ZH� SUHVHQW� FRQFUHWH� DSSURDFKHV� E\� GLVFXVVLQJ�
VWHUHRVFRSLF�DQG�ODUJH�GLVSOD\V�IRU�18,V�LQ�WKH�FDU��$W�WKLV�SRLQW��
ZH�GR�QRW� JLYH� D�GHILQLWLRQ�RI�QDWXUDO�YLVXDO�RXWSXW�� ,QVWHDG��ZH�
DLP� DW� PRWLYDWLQJ� VWDUWLQJ� SRLQWV� IRU� WKH� GHVLJQ� RI� YLVXDOL]DWLRQ�
FRQFHSWV�WR�LQWHJUDWH�QDWXUDO�LQSXW�DQG�RXWSXW��

��� 6WHUHRVFRSLF�'LVSOD\V�
+XPDQV� KDYH� D� WKUHH�GLPHQVLRQDO� YLVLRQ� WKURXJK� WKH� SHUFHSWLRQ�
RI�KRUL]RQWDOO\� VKLIWHG� LPDJHV��7KH�GLVFUHSDQF\�EHWZHHQ� WKH� WZR�
SURMHFWLRQV� RQWR� WKH� UHWLQDV� HQDEOHV� DQ� LQWHUQDO� VSDWLDO�
UHSUHVHQWDWLRQ�RI�WKH�HQYLURQPHQW��6WHUHRVFRSLF�GLVSOD\V�JHQHUDWH�
DQ� LOOXVLRQ� RI� GHSWK� RQ� D� IODW� VXUIDFH� E\� SUHVHQWLQJ� WZR� GLVWLQFW�
LPDJHV� WR� WKH� YLHZHU¶V� H\HV�� 6LQFH� KXPDQV� SHUFHLYH� WKHLU�
HQYLURQPHQW� ZLWK� WZR� H\HV�� WKLV� WHFKQRORJ\� SRVVLEO\� IRVWHUV� WKH�
QDWXUDOQHVV� RI� LQIRUPDWLRQ� YLVXDOL]DWLRQ�� 5HDOLVWLF� VSDWLDO�
SUHVHQWDWLRQV� FDQ� HQFRXUDJH� WKH� XVHU� WR� H[SORUH� QDWXUDO� LQSXW�
WHFKQLTXHV� DV� IUHHKDQG� JHVWXUHV��0RUHRYHU�� WKH� XVH� RI� �'�GHSWK�
DOORZV� VWUXFWXULQJ� WKH� GLVSOD\HG� FRQWHQW�� IRU� H[DPSOH� E\� SXWWLQJ�
WKH� LQWHUDFWLRQ� IRFXV� WR� WKH� IRUHJURXQG� >�@� RU�� IRU� WRXFK�
LQWHUDFWLRQ��SXVKLQJ�LQDFFHVVLEOH�REMHFWV�WR�WKH�EDFN��

6WHUHRVFRSLF� WHFKQRORJLHV� XVH� VHYHUDO� HQFRGLQJ� DQG� GHFRGLQJ�
VWUDWHJLHV�IRU�D�FRUUHFW�SURMHFWLRQ�RI�WKH�WZR�LPDJHV�LQWR�WKH�H\HV��
*ODVVHV�EDVHG� WHFKQRORJLHV� DUH� QRW� VXIILFLHQW� IRU� DQ� LQ�FDU�
VLWXDWLRQ� VLQFH� LW� LV� QRW� DSSOLFDEOH� WR� IRUFH� WKH� GULYHU� WR� ZHDU�

JODVVHV� LQ� RUGHU� WR� SHUFHLYH� WKH� XVHU� LQWHUIDFH� FRUUHFWO\��
$XWRVWHUHRVFRSLF� DSSURDFKHV� GR� QRW� UHTXLUH� DQ\� KHDGJHDU� WR�
FUHDWH� D� VSDWLDO� LPSUHVVLRQ�� +RZHYHU�� WKHVH� WHFKQRORJLHV� DUH�
OLPLWHG� WR�GHILQHG�VSDWLDO� DUHDV�ZKHUH� WKH�YLHZHU¶V�H\HV�SHUFHLYH�
WKH� UHVSHFWLYH� LPDJHV�� 7UDFNLQJ� WKH� SRVLWLRQ� RI� WKH� XVHU� DQG�
DGMXVWLQJ�WKH�YLHZLQJ�]RQHV�LQ�DFFRUGDQFH�SURYLGHV�ZLGHU�GHJUHHV�
RI� IUHHGRP� IRU� KHDG� PRYHPHQWV�� 7KLV� WHFKQRORJLFDO� DSSURDFK�
VLPXOWDQHRXVO\� RIIHUV� WKH� LQWHJUDWLRQ� RI� PRWLRQ� SDUDOOD[� ZKLFK�
PDNHV� WKH� VSDWLDO� LPSUHVVLRQ� HYHQ� PRUH� QDWXUDO�� 7KH� SHULO� RI�
VWHUHRVFRSLF�WHFKQRORJLHV�LV�WKDW�WKH\�FDQ�FDXVH�YLVXDO�IDWLJXH��:H�
FRQVLGHU�WKDW�IXWXUH�WHFKQRORJLFDO�GHYHORSPHQWV��H�J��KRORJUDSKLF�
DQG� YROXPHWULF� GLVSOD\V�� DQG� DSSURSULDWH� FRQWHQW� GHVLJQ� FDQ�
FRPSHQVDWH�WKLV�ULVN��

��� /DUJH�'LVSOD\�6SDFHV�
,QWHJUDWLQJ� VFUHHQV� WKDW� RIIHU� D� ODUJH� VXUIDFH� IRU� WKH�SUHVHQWDWLRQ�
RI� LQIRUPDWLRQ� DQG� WKDW� DUH� GLVWULEXWHG� RYHU� WKH� FRFNSLW¶V� DUHD�
UHVXOW�LQ�ZKDW�ZH�FDOO�ODUJH�GLVSOD\�VSDFHV��'LIIHUHQW�FRQFHSW�FDUV�
KDYH�EHHQ�SUHVHQWHG� WKDW� LQWHJUDWH� ODUJH�GLVSOD\� VSDFHV�VSDQQLQJ�
RYHU�WKH�ZKROH�FRFNSLW��OLNH�',&(��RU�)XQ�9LL����
&XUUHQWO\� LQWHJUDWHG� VFUHHQV� GR� QRW� WDNH� DGYDQWDJH� RI� WKH� ODUJH�
KXPDQ�ILHOG�RI�YLHZ�EXW�FOXWWHU�WKH�KXJH�DPRXQW�RI�LQIRUPDWLRQ�RQ�
D�VPDOO�VSRW�RI�WKH�DYDLODEOH�FRFNSLW�DUHD��7KH�VL]H�RI�ODUJH�GLVSOD\�
VSDFHV� RIIHUV� WKH� SRVVLELOLW\� WR� GHFOXWWHU� YLUWXDO� SUHVHQWDWLRQV� LQ�
WKH�KXPDQ� ILHOG�RI�YLHZ�E\�ORJLFDOO\�VWUXFWXULQJ� WKH� LQIRUPDWLRQ��
$�VSDFLRXV�SUHVHQWDWLRQ�RI�LQIRUPDWLRQ�FDQ�VXSSRUW�WKH�SHUFHSWLRQ�
RI� FRQWHQW� E\� JLYLQJ� URRP� IRU� QDWXUDO� YLVXDOL]DWLRQV� DQG� E\�
ORFDOL]LQJ� WKHP�DFFRUGLQJ�WR�WKHLU�VHPDQWLFV��)RU�H[DPSOH��UDUHO\�
XVHG� FRQWHQW� FDQ� EH� SODFHG� IXUWKHU� DZD\�� /DUJH� GLVSOD\� VSDFHV�
SUHVHQW� DQ� RYHUYLHZ� RI� DYDLODEOH� LQIRUPDWLRQ� DQG� VWDUWLQJ�SRLQWV�
IRU�HQDEOLQJ�GLIIHUHQW�IXQFWLRQV�FRQFXUUHQWO\��,Q�FRPELQDWLRQ�ZLWK�
IUHHKDQG� JHVWXUHV� DQG� WRXFK� IXQFWLRQDOLW\� GLVWULEXWHG� RYHU� WKH�
FRFNSLW¶V� GLVSOD\� VSDFHV�� YDULRXV� IXQFWLRQV� FDQ� EH� GLUHFWO\�
DFFHVVHG�ZLWKRXW�WUDQVLWLRQV�LQ�WKH�PHQX�KLHUDUFK\���

�� &21&/86,21�$1'�)8785(�:25.�
7KLV�SDSHU�DLPV�DW�LQWHJUDWLQJ�YLVXDO�RXWSXW�WR�HQKDQFH�18,V��:H�
DUJXH� WKDW� WKH� RXWSXW� FKDQQHO� KDV� EHHQ� QHJOHFWHG� LQ� GLVFXVVLRQV�
DERXW�18,V�� ,QIRUPDWLRQ� FDQ� EH� SUHVHQWHG� LQ� D�ZD\� XVHUV� NQRZ�
IURP� UHDO� OLIH��:H�SURSRVHG� VWHUHRVFRSLF� DQG� ODUJH�GLVSOD\V�DV�D�
QDWXUDO� RXWSXW� FKDQQHO�� %RWK� DSSURDFKHV� SURYLGH� VSDFH� IRU�
VWUXFWXULQJ�LQIRUPDWLRQ�E\�XVLQJ��'�GHSWK�RU�ODUJH�DUHDV��6SHHFK�
DQG� JHVWXUH� LQWHUDFWLRQ� FDQ� EHQHILW� WKRXJK� D� FRQVLVWHQW� YLVXDO�
SUHVHQWDWLRQ�� 9LVXDO� RXWSXW� KDV� WKH� SRWHQWLDO� WR� WUDQVPLW� ULFK�
LQIRUPDWLRQ� DW� RQH� JODQFH�� +RZHYHU�� WKH� YLVXDO� FKDQQHO� LV� WKH�
PDLQ� IHHGEDFN� FKDQQHO� IRU� WKH� GULYHU¶V� SULPDU\� WDVN� GULYLQJ��
7KHUHIRUH��ZH�VWUXFWXUH�RXU�UHVHDUFK�DV�IROORZV��:H�ZLOO�GHYHORS�
LQWHUDFWLRQ� FRQFHSWV� LQWHJUDWLQJ� VWHUHRVFRSLF� DQG� ODUJH� GLVSOD\V�
DQG�LPSOHPHQW�WKHP�LQ�SURWRW\SLFDO�UHDOL]DWLRQV��:H�HYDOXDWH�WKH�
FRQFHSWV� LQ� GULYLQJ� VLWXDWLRQV� WR� DVVHVV�� DQG� LWHUDWLYHO\� H[FOXGH��
QHJDWLYH�HIIHFWV�RQ�GULYLQJ�SHUIRUPDQFH�DQG�ZRUNORDG��0RUHRYHU��
ZH� EHOLHYH� WKDW� WKH� SUHVHQWHG� RXWSXW� DSSURDFKHV� LQFUHDVH� MR\� RI�
XVH�DQG�DWWUDFWLYHQHVV���
,Q�VXPPDU\��ZH�ZDQW�WR�HQULFK�WKH�GLVFXVVLRQ�RI�18,V�E\�DGGLQJ�
YLVXDO� RXWSXW� DV� D� IXUWKHU�PRGDOLW\� WR� H[LVWLQJ� LQSXW� DSSURDFKHV��
IDFLOLWDWLQJ�IXWXUH�GULYHU�YHKLFOH�FRPPXQLFDWLRQ��

�����������������������������������������������������������������
��KWWS���ZZZ�\RXWXEH�FRP�ZDWFK"Y �%I:6��Y3NV�
��KWWS���ZZZ�\RXWXEH�FRP�ZDWFK"Y 3:T���4��VR�

Adjunct Proceedings of the 4th International Conference on Automotive User Interfaces and 
 Interactive Vehicular Applications (AutomotiveUI '12), October 17–19, 2012, Portsmouth, NH, USA

62



�� 5()(5(1&(6�
>�@ $OYDUH]��,���$OQL]DPL��+���'XQEDU�-���-RKQVRQ�$���-DFNVRQ�)��

DQG�*LOEHUW��-��(��'HVLJQLQJ�'ULYHU�FHQWULF�1DWXUDO�9RLFH�
8VHU�,QWHUIDFHV��,Q�$GM��3URF��RI�$XWRPRWLYH8,¶�������������

>�@ %UR\��1���6FKPLGW��$���$QGUp��(��,V�6WHUHRVFRSLF��'�D�%HWWHU�
&KRLFH�IRU�,QIRUPDWLRQ�5HSUHVHQWDWLRQ�LQ�WKH�&DU"�,Q 3URF��
RI�$XWRPRWLYH8,�¶����

>�@ *UDVVR��0��7KH�ORQJ�WHUP�DGRSWLRQ�RI�VSHHFK�UHFRJQLWLRQ�LQ�
PHGLFDO�DSSOLFDWLRQV��,Q�3URF��6\PSRVLXP�RQ�&RPSXWHU�
%DVHG�0HGLFDO�6\VWHPV�����������±�����

>�@ 1RUPDQ��'��7KH�3V\FKRORJ\�2I�(YHU\GD\�7KLQJV��%DVLF�
%RRNV��������

>�@ 0DKU��$���(QGUHV��&���6FKQHHEHUJHU��7���0�OOHU��&��
'HWHUPLQLQJ�+XPDQ�&HQWHUHG�3DUDPHWHUV�RI�(UJRQRPLF�
0LFUR�*HVWXUH�,QWHUDFWLRQ�IRU�'ULYHUV�8VLQJ�WKH�7KHDWUH�
$SSURDFK��,Q 3URF��RI�$XWRPRWLYH8,�¶����

>�@ 5LFKWHU��+���:LHWKRII��$��$XJPHQWLQJ�)XWXUH�,Q�9HKLFOH�
,QWHUDFWLRQV�:LWK�5HPRWH�7DFWLOH�)HHGEDFN��,Q�$GM��3URF��RI�
$XWRPRWLYH8,¶�������������

>�@ 7|QQLV��0���%UR\��9���.OLQNHU��*��$�6XUYH\�RI�&KDOOHQJHV�
5HODWHG�WR�WKH�'HVLJQ�RI��'�8VHU�,QWHUIDFHV�IRU�&DU�'ULYHUV��
,Q�,(((�9LUWXDO�5HDOLW\�&RQIHUHQFH���������������

>�@ :LJGRU��'��DQG�:L[RQ��'��%UDYH�18,�:RUOG��'HVLJQLQJ�
1DWXUDO�8VHU�,QWHUIDFHV�IRU�7RXFK�DQG�*HVWXUH��0RUJDQ�
.DXIPDQQ��������
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