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%HORJOD]RY�9�,���6XKRYHHY�6�3���6LLHWLQ�1�9��
7KUHH�GLPHQVLRQDO�0LFURQ�DQG�6XEPLFURQ�6WUXFWX UHV�E\�8VHG�)LEHU�
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1HZ� PLFURFRPSRQHQW� FRQVWUXFWLRQV� DQG� PHWKRG� RI� WKH\� IDEULFDWLRQ�
KDYH�EHHQ�SURSRVHG�DQG�GHYHORSHG�7KHVH�QHZ�DSSURDFK�EDVHG�RQ�ILEH UJODVV�
WHFKQRORJ\�7KH�RXWVWDQGLQJ�RSSRUWXQLW\�RI�WKLV�WHFKQRORJ\�KDYH�EHHQ�GH P�
RQVWUDWHG� DQG� XVHG� IRU� IDEULFDWLRQ�RI� VXEPLFURPHWHU� ; �UD \�PDVN� V\QFKUR�
QRXV�PLFURPRWRU�ZLWK�FRQWDLQHG�SHUPDQHQW�PDJQHW�PLFURFRLO���PLFURPHWHU�
OLQHV�2XU� WHFKQRORJ\�JLYH�RSSRUWXQLW\�IRU�IDEULFDWLRQ�RI�VWUXFWXUHV�ZLWK� H[�
WUHPH�KLJK�DVSHFW�UDWLR�VSLUDO �OLNH�FRQGXFWRU�DQG�VR�RQ

’HYHORSHG�WHFKQRORJ\�GR�QRW�XVHG�H[SHQVLYH�; �UD \�OLWKRJUDSK\�3RVVL�
EOH�DSSOLFDWLRQ�GHVFULEHG� WHFKQRORJ\�IRU�SURGXFWLRQ�GLIIHUHQW�PLFURFRPS R�
QHQWV� IRU� HOHFWRQ� DQG� ;�UD\�RSWLFV� FRPSRQHQWV� 0(06� DQG � RWKHU� GHYLFHV�
KDYH�EHHQ�GLVFXVVHG�

.ROLDVQLNRY� 9�$��� 5DNKLPEDEDHY� 7�-D�� 6\QFKURWURQ� 5DGLDWLRQ� LQ�
0LFUR�WHFKQRORJ\�

/�*$�PHFURWHFKQRORJ\��WKH�LVVXHV�RI�SK\VLFV�DQG�SURFHVVLQJ�IRU�XQGH U�
VWDQGLQJ�DQG�VROYLQJ�SURGXFW�H[DPSOHV�DQG�DUHDV�RI�DSSO LFDWLRQ�DUH�EULHIO\�
RXWOLQHG�««««««««««««««««««���««««««�«�����

$GDPRY�8�)���.RUQHHY�1�9���0RNHURY�9�*���1HYROLQ�9�.��&UHDWLRQ�
DQG�(OHFWULFDO�3URSHUWLHV�RI�3ODQDU��’ �QDQRGLPHQVLRQDO�6WUXFWXUHV��««����

)URP�WKH�FRPELQDWLRQ�RI�PHWKRGV�RI�D�WUDGLWLRQDO�SODQDU�WHFKQRORJ\�DQG�
SUREH�PHWKRGV�RI�DQ�R[\GDWLRQ�RI�PHWDO�FRQGXFW�WUDFNV�RQ�WKH�GLHOHFWULF�VX E�
VWUDWH� ZHUH� FUHDWHG� WKH� GRXEOH�HOHFWURGH� SODQDU� XQLWV� ZLWK�
�’�QDQRGL�PHQVLRQDO� QHFNV� LQ� D� DWRPLF� IRUFH� PLFURVFRSH� 6XFK� VWUHFWXUHV�
VKRXOG�H[KLELW�HIIHFWV�LQ�FRQGXFWLYLW\�LQFOXGLQJ�TXDQWXP�HIIHF WV��QRQOLQHDU�
LW\�RI�ZROWDJH�FXUUHQW�FKDUDFWHULVWLFV���7KH�SUREH�PHWKRGV�RI�FUHDWLRQ�DOORZ�
WR�FUHDWH�GRXEOH�HOHFWURGH�SODQDU�XQLWV�ZLWK� VHW�RI�QRQOLQHDU�FX UUHQWYROWDJH�
FKDUDFWHULVWLFV�KDYLQJ�GLIIHUHQW�IXQFWLRQDOLWLHV�

,YDVFKHQNR�(���7VYHWNRY�<X��7KH�0HWKRG�RI�WKH�’LPHQVLRQDO�6WRS�
HWFKLQJ�RI�WKH�6LOLFRQ�LQ�WKH�0LFURPHFKDQLFDO�3URGXFW
V�0DQXID FWXUH�«������

7KH�SURFHVV�RI�WKH�DQLVRWURS\F�HWFKLQJ�RI��O��� �RULHQWHG�VLOLFRQ�ZLWK�WKH�
HOHFWURFKHPLFDO�VWRSSDJH�IRU�WKH�PLFURPHFKDQLFDO�SURGXFWV�PDQ XIDWXUH�ZDV�
LQYHVWLJDWHG��7KH�SRVVLELOLW\�RI�VHOI�VWRS�RI�HWFKLQJ�DW�WKH�HS LWD[LD O�OD\HU�E\�
DSSO\LQJ�RI�WKH�SDVVLYDWLRQ�SRWHQWLDO�ZDV�FRQILUPHG��&R QVWUXFWLRQ�RI�D�FKXFN�
IRU�ZDIHU� WRSRORJ\�SURWHFWLRQ�V\VWHP�ZDV� GHYHORSHG�DQG� LQYHVWLJDWHG��7KH�
QDWXUH� RI� WKH� UDWH� GHSHQGHQFH� XSRQ� SU RFHVV� WHPSHUDWXUH� ZDV� HVWDEOLVKHG��
7KH�RSWLPDO�PDQXIDFWXUH�FRQGLWLRQV�ZHUH�GHILQHG��

%\NRY� 9�$�� 0LFURPHFKDPFVIRU� 6FDQQLQJ� 3UREH� 0LFURVFRS\� DQG�
1DQRWHFKQRORJ\�««««««««««««««««���««««««����

7KH�SRVVLELOLWLHV�DQG�SURVSHFWV�RI�GHYHORSPHQW�RI�GHWHFWRU�HO HPHQWV�IRU�
VFDQQLQJ� SUREH� PLFURVFRS\� KDYH� GHVFULEHG� 8VLQJ� WKH� VKDUS� WLSV� RQ� WKH�
VSULQJ\�OHYHUV�QDPHG�FDQWLOHYHUV� LW� LV�SRVVLEOH� WR�PHDVXUH�D�GLVWULEXWLRQ�RI�
YDQ�GHU�:DDOV� IRUFHV� HOHFWURVWDWLF� DQG� PDJQHWLF� ILHOGV� HOHFWURG\QDPLFV�
IRUFHV�DGKHVLRQV�DQG�IULFWLRQV� LQWHU DFWLRQV�KHDW�IORRUV�FRQGXFWLYLW\� ,Q�DGG L�
WLRQ�WR�WKHVH�FDQWLOHYHUV�FDQ�EH�XVHG�DV�LQVWUXPHQWV�IRU�WKH�VXUIDFH�PRGLILF D�
WLRQ���

,Q�ZRUN�GHVFULEHG� WHFKQRORJLFDO� DSSURDFKHV� WR� WKH� FDQWLOHYHUV� SURGX F�
WLRQ�PDGH�UHYLHZ�WR�SURGXFW�WKH�FRPSDQLHV �SURGXFHUV�RI�QDQRWRROV� IRU�630�
GLVFXVVHG�UHVXOWV�RI� ODVW�GHYHORSPHQWV�RQ�PDNLQJ� WKH�FRPSOH[�$)0�EDVHG�
PLFURV\VWHPV��

$QDO\VLV� RI� WUHQGV� RI� GHYHORSPHQW� VKRZV� WKDW� SURJUHVV� LQ� 630� DQG�
QDQRWHFKQRORJ\�ZLOO�EH�FRQQHFWHG�ZLWK�WKH�SURJUHVV�LQ�0(06�WHFKQR ORJ\�LQ�
WKH�GLUHFWLRQ�RIPLOW\SUREHV�URERWRWHFKQLF�LQWHOOHFWXDO�LQVWUXPHQWV��

3HWURV\DQ�(�$���1LNLIRURYD�/�1�� 8QLQKDELWHG�+HOLFRSWHUV�IURP�0LQX ��
WR�0LFURKHOLFRSWHUV�««««««««««««««««««««««««����

7KLV� SDSHU� DGGUHVVHV� WKH� UHFHQW� VWDWXV� RI� XQLQKDELWHG� KHOLFR SWHUV� DQG�
SUREOHPV�FRQQHFWHG�ZLWK�WKH�GHVLJQ�RI�PLFURKHOLFRSWHUV�

-DQNHYLFK� OX�,��� %HUNLQ� ,X�� 9�� 0LFURDLUFUDIW� 6WDWH� DQG� ’HYHORSPHQW�
3HUVSHFWLYHV�««««««««««««««««««««««««����

7KH�PDLQ�VLQJXODULWLHV�RI�GLVWDQW �SLORWHG�DLUFUDIWV�DQG�WKH�KLVWRU\�RI�WKHLU�
GHYHORSPHQW�DUH�GHVFULEHG��7KH� UHTXLUHPHQWV� RI�$)�86$� WR�PLFURDLUFUDIWV�
DQG�DOVR�WR�WKH�SUREOHPV�ZKLFK�PLFURDLUFUDIWV�KDYH�EHHQ�VROYHG�DQG�VKRUW�U H�
VXOWV� RI� ZRUNV� E\� FUHDWLRQ� RI� PLFURDLUFUDIWV� H[SHULPHQWDO� PRGHO� DUH �
UHSUHVHQWHG�

6KFOHSLQ�1�$��6LOLFRQ�0LFURVHQZUV�DQG�0LFURV\VWHPV�IURP�
&RQVXPHU�7HFKQLTXHV�WR�$YLRQLFV�««««««««««««��«««���

7KH�PDLQ�WUHQGV�DQG�UHVXOWV�RI�GHYHORSPHQW�RI�PLFURVHQVRUV�DQG�PLFURV\ V�
WHPV�RI�WKH�6WDWH�VFLHQWLILF�FHQWHU�RI�5XVVLD�)HGHUDWLRQ�60&�‡7HFKQRORJLFDO�&H Q�
WHU·�06,((�IRU�D�SHULRG�IURP������WR������DUH�SU HVHQWHG�7KH�PDLQ�FKDUDFWHULVWLFV�
DQG�GHVLJQV�RI�WKH�QDPHG�VHQVRUV�DUH�GHVFULEHG�7KH�QHZ�GLUHFWLRQV�LQ�GHVLJQ�RI�
FRPSOH[�PLFURVHQVRUV�V\VWHPV�KHOG�LQ�606�7&�LV�GLVFXVVHG��x VXUIDFH�PLFURPHFKDQLFV�WHFKQRORJ\��x PLOWLFKLS�PRGXOH�WHFKQRORJ\��x GHYHORSPHQW� RZ VLQJOH�SXUSRVH� LQWHJUDWHG� FLUFXLWV� RI� WUDQ VIRUPDWLRQ�
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