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,PDJH�,QWHQVLILHU�7XEH��,,7��UHPDLQV�D�FULWLFDO�GHYLFH��+RZHYHU��PRVW�
RI�WKH�,,7�LQVSHFWLRQ�WHFKQLTXHV�LQ�5XVVLD�DUH�TXLWH�ROG�DQG�UHO\�RQ�KXPDQ�
MXGJPHQW�� 0RGXODWLRQ� 7UDQVIHU� )XQFWLRQ� �07)�� RI� ,,7� LV� VWLOO� PHDVXUHG�
DFFRUGLQJ� WR�*267��������������7KLV� VWDQGDUG�GHVFULEHV�07)�HVWLPDWLRQ�
XVLQJ� D� VHW� RI� OLQH� SDWWHUQV� DQG� PDQXDO� IRFXVLQJ�� 7KXV�� IRFXV� TXDOLW\�
GHSHQGV�RQ�KXPDQ�YLVLRQ�DQG�07)�LV�PHDVXUHG�DW�IL[HG�VSDFLDO�IUHTXHQFLHV��
:H� UHSRUW� RQ� WKH� V\VWHP� ZKLFK� LV� EHLQJ� GHVLJQHG� WR� SURGXFH� DXWRPDWHG�
07)� PHDVXUHPHQW� RI� ,,7� XVLQJ� WKH� VODQWHG� HGJH� PHWKRG�� 7KLV� PHWKRG�
SURYLGHV�UHFHLYLQJ�FRQWLQXRXV�07)��

7KH� IXQFWLRQDO� FKDUW� RI� WKH� GHYHORSHG� 07)� WHVW� EHQFK� SURWRW\SH� LV�
VKRZQ�LQ�ILJXUH����7KH�VODQWHG�HGJH�LPDJH��IRUPHG�E\�WKH�*267���������
���WUDFHDEOH�OLJKW�VRXUFH�DQG�WKH�HGJH�WDUJHW��LV�UHOD\HG�WR�,,7�LQSXW�E\�WKH�
RSWLFDO� V\VWHP�� 7KLV� RSWLFDO� V\VWHP� FRQVLVWV� RI� D� FROOLPDWLQJ� OHQV� DQG� D�
SURMHFWLQJ�OHQV��$Q�,,7�LV�SODFHG�LQ�WKH�VSHFLDOL]HG�FRQWDLQHU�ZKLFK�KDV�DOO�
WKH� FRQQHFWLRQV� IRU� ,,7� SRZHU� VXSSO\�� 7KH� FDPHUD� PDWHG� ZLWK� RSWLFV�
FROOHFWV�WKH�FXUYHG�,,7�RXWSXW�LPDJH�ZKLFK�LV�XVHG�IRU�07)�SURFHVVLQJ��7KH�
SURMHFWLQJ� OHQV� DQG� WKH� FDPHUD� ZLWK� LWV� RSWLFV� DUH� LQVWDOOHG� RQ� WKH� =ROL[�
76$���&�>�@�PRWRUL]HG�OLQHDU�VWDJHV�ZKLFK�DUH�FRQQHFWHG�WR�=ROL[�6&����
PRWLRQ�FRQWUROOHU��7KH�FRQWUROOHU�LV�FRQQHFWHG�WR�D�3&�YLD�56�����LQWHUIDFH��
7KH�SRVLWLRQLQJ� V\VWHP�GHVFULEHG� DERYH�ZLOO� KHOS� WR� LPSOHPHQW� DXWRIRFXV�
URXWLQH��

7R� REWDLQ� 07)� IURP� WKH� VODQWHG�HGJH� LPDJH� UHFHLYHG� IURP� WKH� ,,7�
RXWSXW� WKH� HGJH� VFDQ� IXQFWLRQ� �(6)�� LV� FRPSXWHG� ILUVW�� ,W� LV� FRPSXWHG� E\�
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VXPPDUL]LQJ� SL[HO� LQWHQVLW\� YDOXHV� LQ� HYHU\� FROXPQ� DORQJ� WKH� HGJH�� 7R�
SUHYHQW�HPHUJLQJ�FDPHUD�PDWUL[�QRLVH�RQ�WKH�VSHFWUXP��(6)�DSSUR[LPDWLRQ�
LV�XVHG��,QYHVWLJDWLRQ�RI D�PRVW�HIILFLHQW�DSSUR[LPDWLRQ�WHFKQLTXH�IRU�07)�
SURFHVVLQJ�LV�EHLQJ�FDUULHG�RXW��7R�FRPSXWH�WKH�OLQH�VSUHDG�IXQFWLRQ��/6)��
WKH� ILUVW� GHULYDWLYH� RI� WKH� DSSUR[LPDWHG� (6)� LV� WDNHQ�� 7KHQ� IDVW� )RXULHU�
WUDQVIRUP�RI�WKH�/6)�LV�XVHG�WR�REWDLQ�FRQWLQXRXV�07)�>�@��ILJXUH������
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)LJ�����07)�WHVW�EHQFK�IXQFWLRQDO�FKDUW�

)LJ�����6ODQWHG�HGJH�PHWKRG�LOOXVWUDWLRQ�

&XUUHQWO\� VRIWZDUH� RI� WKH� V\VWHP� LV� EHLQJ� GHVLJQHG�� ,QWHUIDFH� RI� WKH�
V\VWHP�� SURJUDPV� IRU� PRWRUL]HG� VWDJHV� FRQWURO� DQG� LPDJH� FDSWXUH� KDYH�
DOUHDG\� EHHQ� FUHDWHG�� ,PDJH� SURFHVVLQJ� DQG� DXWRIRFXV� URXWLQH� SURJUDPV�
QHHG�IXUWKHU�UHILQHPHQW��

5HIHUHQFHV�

���(VWULEHDX�0��)DVW�07)�PHDVXUHPHQW�RI�&026� LPDJHUV�XVLQJ� ,62�������
VODQWHG�HGJH�PHWKRGRORJ\����3URFHHGLQJV�RI�63,(��������±�9RO��������±�3����±����
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���0RWLRQ� &RQWURO� ±� 76$[[�&� 8OWUD�7KLQ� /LQHDU� 6WDJH� �� %HLMLQJ� =ROL[�
,QVWUXPHQWV� &2��� /7'� ±� >:HE±GRFXPHQW@�� ±� 85/�� >KWWS���ZZZ�]ROL[�FRP�FQ��
HQ�LQGH[�SKS"D SURGFRQ	RQHLG ���	WZ�RLG ���	LG ���@��
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.RQVWDQWLQ�)HVKFKHQNR��1RYRVLELUVN�6DWH�7HFKQLFDO�8QLYHUVLW\��1RYRVLELUVN��
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7KH� UHVHDUFK�RI� D� V\QFKURQRXV�PRWRU�ZLWK�SHUPDQHQW�PDJQHWV� RQ� WKH�
URWRU�DQG�WKH�DQFKRU�ZLQGLQJ�PDGH�E\�0$;21�WHFKQRORJ\�LV�GHVFULEHG���

$�KLJK�VSHHG�HOHFWULF�GULYH�EDVHG�RQ�D�VORWOHVV�HQJLQH�ZLWK�SHUPDQHQW�
PDJQHWV�KDV�D�QXPEHU�RI�DGYDQWDJHV�DQG�QHZ�SRVLWLYH�SURSHUWLHV�FRPSDUHG�
WR�FRQYHQWLRQDO�GULYHV��$V�ZHOO�DV�LQ�RWKHU�W\SHV�RI�HOHFWULF�PDFKLQHV�WKH�XVH�
RI� SHUPDQHQW� PDJQHWV� LQ� PDJQHWLF� V\VWHPV� RI� V\QFKURQRXV� PDFKLQHV� LV�
FDXVHG�E\� WKH�GHVLUH� WR� UHGXFH� WKH�GLPHQVLRQV�DQG�ZHLJKW�RI� WKH�PDFKLQH��
VLPSOLI\�WKH�GHVLJQ��LQFUHDVH�WKH�HIILFLHQF\�DQG�LPSURYH�WKH�UHOLDELOLW\��

7KH�PDLQ� WDVN� LV�GHYHORSPHQW�DQG�SURGXFWLRQ�RI�D�KLJK�VSHHG�HOHFWULF�
GULYH� GHVLJQHG� IRU� PHWDO� ILOP� DSSOLFDWLRQ� �DQ� DOOR\� RI� JROG�� FRSSHU� DQG�
VLOYHU��RQ�WKH�VXSHUFRQGXFWLQJ�FHUDPLFV��7R�SURYLGH�KLJK�OHYHO�RI�DGKHVLRQ��
LW� LV� SURSRVHG� WR� DSSO\� FRDWLQJ� E\�PHDQV� RI� �PLFUR�H[SORVLRQ��� ZKHQ� WKH�
SDUWLFOHV� RI� PHWDO� GXVW� DUH� DFFHOHUDWHG� DW� WKH� PRPHQW� RI� FRQWDFW� ZLWK�
FHUDPLFV�WR�VSHHG�DSSUR[LPDWHO\�����WLPHV�KLJKHU�WKDQ�WKH�VSHHG�RI�VRXQG��
$FFHOHUDWLRQ�RI�SDUWLFOHV� LV�FDUULHG�RXW� LQ�D�SLSH�ZLWK� WDSHUHG�KROHV�RQ� WKH�
HGJHV� ZKLFK� URWDWHV� DERXW� DQ� D[LV� SDVVLQJ� WKURXJK� WKH� PLGGOH� RI� WKH�
�DWRPL]HU��ZLWK�D�IUHTXHQF\�RI�������USP��

$�V\QFKURQRXV�PDFKLQH�ZLWK�SHUPDQHQW�PDJQHWV�RQ� WKH� URWRU�DQG� WKH�
DUPDWXUH�ZLQGLQJ�PDGH�ZLWK�0$;21�WHFKQRORJ\�ZHUH�XVHG��7KH�SDFNHW�RI�
VWDWRU�KDV�QR�WHHWK��DQG�WKH�FRLOV�RI�WKH�DUPDWXUH�ZLQGLQJV�DUH�PRYHG�RXW�LQ�
WKH�DLU�JDS� )RU� WKH� ILUVW� WLPH� WKH� LGHD�RI�FUHDWLRQ�VXFK� W\SH�RI�PRWRU�ZDV�
DGYDQFHG� E\� 3URIHVVRU� 9�� 0�� .D]DQVN\� LQ� WKH� PLG� ��
V�� 1RZDGD\V� WKH�


