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$%675$&7�
'XH� WR� WKH� UHOHDVH� RI� VHYHUDO� HOHFWULF� YHKLFOHV� �(9�� WR� WKH� FDU�
PDUNHW�� WKH� QXPEHU� RI� VDOHV� LV� H[SHFWHG� WR� LQFUHDVH� VRRQ��
&RQFHUQLQJ� LQ�YHKLFOH� LQIRUPDWLRQ� V\VWHPV� �,9,6�� RI� (9V��
GLIIHUHQW� NLQGV� RI� LQIRUPDWLRQ� QHHG� WR� EH� FRPPXQLFDWHG� WR� WKH�
GULYHU��(�J��GLVSOD\HG�QXPEHUV�IRU�FXUUHQW�HQHUJ\�FRQVXPSWLRQ�RU�
WKH� HQHUJ\� OHIW� LQ� WKH� EDWWHULHV� DUH� KHUHE\� FULWLFDO� LQ� WHUPV� RI� D�
SRWHQWLDO� LQFUHDVH� RI� UDQJH� DQ[LHW\�� ,Q� RUGHU� WR�PHHW� WKH� VSHFLDO�
QHHGV�RI�(9�GULYHUV��PDQXIDFWXUHUV�ZLOO�KDYH�WR�UHWKLQN�FRPPRQ�
GHVLJQV� NQRZQ� IURP� UHJXODU� FRPEXVWLRQ� HQJLQH� FDUV� WR� FUHDWH�
HOHFWULF� YHKLFOH� LQIRUPDWLRQ� V\VWHPV� �(9,6���:H� DUJXH�� WKDW� WKLV�
IDFW� ZLOO� RSHQ� XS� WKH� RSSRUWXQLW\� WR� LQWURGXFH� QRYHO� LQWHUDFWLRQ�
WHFKQLTXHV� LQWR� WKH�(9��ZKLFK�KDYH�EHHQ�VXFFHVVIXOO\�GHYHORSHG�
EXW� KDYH� QRW� \HW� IRXQG� WKHLU� ZD\� LQWR� WKH� DXWRPRELOH�� $V� DQ�
H[DPSOH�� ZH� ZLOO� PHQWLRQ� WKH� LQ�FDU� LQWHUDFWLRQ� YLD� IUHHKDQG�
JHVWXUHV��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
+�����8VHU�,QWHUIDFHV��,QSXW�'HYLFHV�DQG�6WUDWHJLHV�

.H\ZRUGV�
(OHFWULF� 9HKLFOHV�� (9�� (OHFWULF� 9HKLFOH� ,QIRUPDWLRQ� 6\VWHP��
(9,6��*HVWXUDO�,QWHUDFWLRQ��)UHHKDQG�*HVWXUHV�

(9V�21�7+(�5,6(�
'XH� WR� WKH� LQFUHDVHG� HQYLURQPHQWDO� DZDUHQHVV� DQG� WKH� QHHG� IRU�
DOWHUQDWLYH� HQHUJ\� VRXUFHV�� WKH� QXPEHU� RI� HOHFWULF� YHKLFOHV� �(9��
ZLOO�LQFUHDVH�LQ�WKH�QHDU�IXWXUH��:LWK�WKH�LQWURGXFWLRQ�RI�FDUV�OLNH�
WKH� 1LVVDQ� /HDI�� WKH� )RUG� )RFXV� (OHFWULF� RU� WKH� VRRQ� WR� DSSHDU�
%0:�L���(9V�EHFRPH�DYDLODEOH�WR�WKH�SXEOLF�DQG�SDYH�WKH�ZD\�WR�
UHDFK�DPELWLRXV�JRDOV�VXFK�DV�WKH�86$�EHLQJ�³WKH�ILUVW�FRXQWU\�WR�
KDYH�D�PLOOLRQ�HOHFWULF�YHKLFOHV�RQ�WKH�URDG�E\�����³�>�@��

'5$:%$&.6�$1'�&+$1&(6�
&RQFHUQLQJ�WKH�LQWHULRU�GHVLJQ�RI�(9V��PDQXIDFWXUHUV�VWLOO�VHHP�WR�
IROORZ�WKH�SDUDGLJP�RI�FRPEXVWLRQ�HQJLQHV�YHKLFOHV��8QWLO�WRGD\��
WKH� FKDQFH� WR�GHYHORS�QHZ�DQG� H[FLWLQJ� LQWHULRU�GHVLJQ�FRQFHSWV�
KDV� QRW� EHHQ� WDNHQ��(OHFWULF�YHKLFOH� LQIRUPDWLRQ� V\VWHPV� �(9,6��
VKRXOG�EH�FDUHIXOO\�GHVLJQHG� WR�JR�EH\RQG�WKH�FRQYHQWLRQDO�ZD\�
RI� VKRZLQJ� SODLQ� QXPEHUV� DERXW� WKH� HQHUJ\� OHIW� LQ� EDWWHULHV�� WKH�
GLVWDQFH�WR�WKH�JRDO�RU�WKH�FXUUHQW�HQHUJ\�HIILFLHQF\��,QVWHDG��WKHVH�
SLHFHV� RI� LQIRUPDWLRQ� QHHG� WR� EH� FRPELQHG� WR� FUHDWH� QRYHO�
XQGHUVWDQGDEOH�LQWHUIDFHV��KHOSLQJ�WKH�GULYHU�WR�EH�FRQILGHQW�DERXW�
FDSDELOLWLHV�RI�KLV�(9��7KLV�FRXOG�KHOS�WR�RYHUFRPH�(9�RSSRVLQJ�
SKHQRPHQD�VXFK�DV�UDQJH�DQ[LHW\��

�

�
)LJXUH����(9,6�,QWHUDFWLRQ�XVLQJ�)UHHKDQG�*HVWXUHV�

7R� HQKDQFH� QRYHO� (9,6�� DQG� GXH� WR� WKH� IDFW� WKDW� (9V¶� HDUO\�
DGRSWHUV�DUH�LQ�JHQHUDO�RSHQ�IRU�QRYHO�SURGXFWV��WKH�RSSRUWXQLW\�LV�
JLYHQ� WR� LQWURGXFH� QHZO\� GHYHORSHG� LQWHUDFWLRQ� WHFKQLTXHV� LQWR�
WKH� (9�� 7KLV� FRXOG� EH� DQ� LPSRUWDQW� VWHS� WRZDUGV� D� EHWWHU�
DFFHSWDQFH�RI�VXFK�QRYHO�V\VWHPV�FRPSDUHG�WR�WKH�LQWURGXFWLRQ�WR�
FRQYHQWLRQDO� FRPEXVWLRQ� HQJLQH� YHKLFOHV��ZKHUH� WKH�PDMRULW\� RI�
GULYHUV� PD\� EH� PRUH� VNHSWLFDO�� 7KH� H[DPSOH� ZH� ZRXOG� OLNH� WR�
LQWURGXFH�KHUH� DUH� IUHHKDQG�JHVWXUHV��ZKLFK� DW� ILUVW� VLJKW� DUH�QRW�
GLUHFWO\�FRQQHFWHG� WR�WKH�FRQFHSW�RI�DQ�(9��EXW�FRXOG�VQHDN�LQWR�
WKH�DXWRPRWLYH�FRQWH[W�ZLWK�WKHLU�KHOS��

)5((+$1'�*(6785(6�
:H� XQGHUVWDQG� IUHHKDQG� JHVWXUHV� WR� EH� LQWHQWLRQDO� PRYHPHQWV�
FDUULHG� RXW� E\� D� VLQJOH� KDQG�� :H� GLIIHUHQWLDWH� EHWZHHQ�
PLFURJHVWXUHV� SHUIRUPHG� E\� WKH� ILQJHUV� DQG� PLGDLU� JHVWXUHV�
SHUIRUPHG�E\� WKH�KDQG��7KH� LQWURGXFWLRQ�RI� IUHHKDQG�JHVWXUHV� WR�
WKH� DXWRPRELOH� FRQWH[W� KDV� WZR� DGYDQWDJHV�� )LUVW�� WKH\� FDQ� EH�
DSSOLHG�WR�UHGXFH�GULYHUV¶�YLVXDO�GLVWUDFWLRQ�>�@��$QG�VHFRQG��GXH�
WR� WKH�VXFFHVV�RI� WKH�.LQHFW�LQ�WKH�JDPLQJ�GRPDLQ��WKH\�EHDU�WKH�
SRWHQWLDO� WR� HQKDQFH� WKH� XVHU� H[SHULHQFH� ZKLOH� LQWHUDFWLQJ� ZLWK�
(9,6�� 7KHUHIRUH�� UHVHDUFKHUV� GHYHORSHG� GLIIHUHQW� FRQFHSWV� DQG�
WHFKQRORJLHV��$N\RO�HW�DO��>�@�WUDFNHG�KDQG�JHVWXUHV�E\�SURFHVVLQJ�
WKH�LPDJHV�GHOLYHUHG�E\�D�FDPHUD��5LHQHU�>�@�XVHG�WKH�GHSWK�LPDJH�
RI�WKH�.LQHFW�VHQVRU�WR�WUDFN�WKH�PRYHPHQW�RI�D�ILQJHU�LQ�RUGHU�WR�
PRYH� D� SRLQWHU� RQ� D� GLVSOD\�� 9DU\LQJ� OLJKWLQJ� FRQGLWLRQV� ZKLOH�
GULYLQJ��HVSHFLDOO\�FDXVHG�E\�GLUHFW�VXQOLJKW��DUH�D�PDMRU�SUREOHP�
IRU� RSWLFDO� JHVWXUH� WUDFNLQJ�� (QGUHV� HW� DO�� >�@� GHWHFWHG� PLFUR�
JHVWXUHV� H[HFXWHG� E\� WKH� GULYHU¶V� ILQJHUV� XVLQJ� HOHFWULF� ILHOG�
VHQVLQJ�VLPLODU�WR�WKH�PXVLFDO�LQVWUXPHQW�7KHUHPLQ��$�SUREOHP�RI�
WKLV�DSSURDFK�ZDV�WKH�GLIILFXOW�JHVWXUH�FODVVLILFDWLRQ��PHDQLQJ�WKDW�
VRPH� JHVWXUHV� ZHUH� FRQIXVHG� ZLWK� VLPLODU� RQHV�� 7HFKQRORJ\�
LQGHSHQGHQW� GLIILFXOWLHV� LQFOXGH� WKH� PLVLQWHUSUHWDWLRQ� RI�
XQLQWHQGHG�PRYHPHQWV��IDOVH�SRVLWLYHV��DV�ZHOO�DV�XQGHWHFWHG�EXW�
LQWHQGHG�JHVWXUHV��IDOVH�QHJDWLYHV���

�
&RS\ULJKW�KHOG�E\�DXWKRU�V��
$XWRPRWLYH8,
����2FWREHU��������3RUWVPRXWK��1+��86$��
$GMXQFW�3URFHHGLQJV�
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'HVSLWH� WKHVH� H[DPSOHV� IRU� JHVWXUDO� LQWHUDFWLRQ� WHFKQLTXHV�� QR�
KDQG�JHVWXUH�LQWHUDFWLRQ�FRQFHSW�LV�XVHG�LQ�WKH�LQWHULRU�RI�WRGD\¶V�
FDUV�� 7KH� RQO\� JHVWXUDO� V\VWHP� LQ� WKH� DXWRPRELOH� FRQWH[W� ZDV�
LQWURGXFHG�E\�%0:�>�@�DQG�HQDEOHV�GULYHUV�WR�RSHQ�WKH�WUXQN�E\�
SHUIRUPLQJ� D� IRRW� NLFN� JHVWXUH� EHORZ� WKH� EXPSHU�� *LYHQ� WKH�
VXFFHVV�RI�WKH�0LFURVRIW�.LQHFW�LQ�WKH�JDPLQJ�PDUNHW�DQG�EH\RQG��
RQH� RI� WKH� UHDVRQV� ZK\� QR� JHVWXUDO� LQWHUDFWLRQ� V\VWHPV� DUH�
LQWURGXFHG� LQWR� WKH� FDU�PLJKW� EH� WKH� GULYHUV¶� ORZ� DFFHSWDQFH� RI�
VXFK�QRYHO� WHFKQRORJLHV�� ,W� LV� WKXV� WKH�DLP�WR� LQWURGXFH�IUHHKDQG�
JHVWXUHV� DORQJ� ZLWK� VHYHUDO� RWKHU� QRYHO� V\VWHPV� WKDW� GLVUHJDUG�
FRPPRQ� LPSOHPHQWDWLRQ� FRQYHQWLRQV� LQ� WKH� FDU� E\� XVLQJ� WKH�
HIIHFW� RI� UHTXLUHG� DGDSWLRQ� DFFRUGLQJ� WR� FKDQJLQJ� GULYLQJ�
SURSHUWLHV��

&21&/86,21�
(QWKXVLDVWV� >�@�� L�H�� FXVWRPHUV� EX\LQJ� (9V� LQ� WKLV� HDUO\�
GHYHORSPHQW�VWDJH��DUH�RSHQ�IRU�QRYHO�WHFKQRORJLHV�LQ�JHQHUDO�DQG�
DUH�WKXV�DEOH�WR�SDYH�WKH�ZD\�WR�WKH�PDUNHWV��5HYROXWLRQL]LQJ�WKH�
LQWHULRU� GHVLJQ� RI� (9V� FDQ� WKXV� RIIHU� D� FKDQFH� WR� EULQJ� QHZ�
WHFKQRORJLHV� LQWR� WKH� FDU��ZKLFK�KDG� SUREOHPV� WR�EH� DFFHSWHG� LQ�
FRQYHQWLRQDO�FRPEXVWLRQ�HQJLQH�YHKLFOHV��7KH�LQWURGXFWLRQ�RI�LQ�
FDU� LQWHUDFWLRQ� YLD� IUHHKDQG� JHVWXUHV�� ZKLFK� ZDV� VWDUWHG� RYHU� D�
GHFDGH� DJR� EXW� KDV� QRW� EHHQ� VXFFHVVIXO� VR� IDU�� LV� D� SRVVLEOH�
FDQGLGDWH�WR�WHVW�WKLV�VWUDWHJ\��

5()(5(1&(6�
>�@ $N\RO��6���&DQ]OHU��8���%HQJOHU��.��DQG�+DKQ��:��*HVWXUH�

FRQWURO�IRU�XVH�LQ�DXWRPRELOHV��,Q�3URF��,$35�������7RN\R��
-DSDQ���������

>�@ %0:��&RQWDFWOHVV�7DLOJDWH�2SHQLQJ��DYDLODEOH�DW�
KWWS���ZZZ�EPZ�FRP�FRP�HQ�QHZYHKLFOHV��VHULHV�VHGDQ����
��VKRZURRP�FRPIRUW�FRQWDFWOHVVBWDLOJDWHBRSHQLQJ�KWPO��
DFFHVVHG�6HSWHPEHU��VW�������

>�@ &��(QGUHV��7��6FKZDUW]��DQG�&��0XOOHU��³*HUHPLQ´���'�
0LFURJHVWXUHV�IRU�'ULYHUV�%DVHG�RQ�(OHFWULF�)HOG�6HQVLQJ��
,Q�3URF��,8,�������3DOR�$OWR��&$��86$��

>�@ *HLJHU��0���=REO��0���%HQJOHU��.��DQG�/DQJ��0��,QWHUPRGDO�
'LIIHUHQFHV�LQ�'LVWUDFWLRQ�(IIHFWV�ZKLOH�&RQWUROOLQJ�
$XWRPRWLYH�8VHU�,QWHUIDFHV��,Q�3URF��+&,,�������1HZ�
2UOHDQV��/$��86$�����������

>�@ 0RJJULGJH��%��'HVLJQLQJ�,QWHUDFWLRQV��0,7�3UHVV��������
>�@ 5LHQHU��$��+DQG�DQG�)LQJHU�*HVWXUHV�LQ�9HKLFXODU�

$SSOLFDWLRQV��&RPSXWHU�������������1R������������
>�@ 7KH�:KLWH�+RXVH��6WDWH�RI�WKH�8QLRQ�������DYDLODEOH�DW�

KWWS���ZZZ�ZKLWHKRXVH�JRY�VWDWH�RI�WKH�XQLRQ�������
DFFHVVHG�6HSWHPEHU��VW������

�
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