
�

&+$37(5�, ,1752'8&7,21

,�� %DFNJURXQG

%DVHG�RQ�WKH�/DZ�RI�7KH�5HSXEOLF�RI�,QGRQHVLD�1XPEHU����<HDU������&RQFHUQLQJ�

+HDOWK >�@��+HDOWK�LV�D�KHDOWK\�FRQGLWLRQ��ERWK�SK\VLFDOO\��PHQWDOO\��VSLULWXDOO\�DQG�

VRFLDOO\��ZKLFK�HQDEOHV�HYHU\RQH�WR�OLYH�SURGXFWLYHO\�VRFLDOO\�DQG�HFRQRPLFDOO\��,W

ZLOO�XVXDOO\�KDYH�DQ�LPSDFW�RQ�WKH�TXDOLW\�RI�RQH
V�ZRUN��DQG�LWV SUREOHPV�KDYH�EHHQ�

JURZLQJ� DW� IDVWHU� UDWH� HVSHFLDOO\� LQ� XUEDQ� DUHDV� RI� GHYHORSLQJ� FRXQWULHV� ZKHUH�

LQGXVWULDOL]DWLRQ�OHDGV�WR�UHOHDVH�RI�ORW�RI�JDVHRXV�SROOXWDQWV�

)RU�H[DPSOH��LQ�FDU�IDFWRU\ LV�VKRZQ�LQ�)LJXUH����� WKHUH�LV�D�SURFHVV�ZKLFK�QHHGV�

PDNH�WKH�FDU¶V�PDFKLQH�PXVW�EH�VWDUW��:KHQ�LW�LV�VWDUWLQJ��LW�HPLWV�SROOXWLRQ�JDV�LQ�

WKH�IRUP�RI�FDUERQ�PRQR[LGH >�@� 7KH�VWDUWLQJ�PDFKLQH�DOVR�PDNHV�WKH�VXUURXQGLQJ�

HQYLURQPHQW�EHFRPH�KRW� DQG� WKH�KXPLGLW\ EHFRPH GHFUHDVH� ,QKDOLQJ� WRR�PXFK�

FDUERQ�PRQR[LGH� FDQ� FDXVH� QDXVHD�� GL]]LQHVV�� DQG� ODFN� RI� R[\JHQ� LQ� WKH� EUDLQ��

,PSURSHU�WHPSHUDWXUHV�FDQ�FDXVH�WKH�ERG\�EHFRPH�WLUHG�IDVWHU��0HDQZKLOH��LI�WKH�

DLU�KXPLGLW\�LV�WRR�ORZ�LW�FDXVHV�FRXJKLQJ�RU�IOX�DQG�LI�WKH�KXPLGLW\�LV�WRR�KLJK�LW�

FDXVHV�EUHDWKLQJ�SUREOHPV >�@�

)LJXUH����� 7KH�([DPSOH�RI�/LQH�3URGXFWLRQ�LQ�&DU�)DFWRU\

%DVHG�RQ�'HFUHH�RI�WKH�0LQLVWHU�RI�KHDOWK�RI�WKH�5HSXEOLF�RI�,QGRQHVLD�1XPEHU�

�������0(1.(6���6.���;,������� >�@��WKH�WKUHVKROG�YDOXH�IRU�WHPSHUDWXUH��KXPLGLW\��

DQG�FDUERQ�PRQR[LGH LQ�WKH�LQGXVWULDO�ZRUN�HQYLURQPHQW VKRZQ�LQ�7DEOH�����
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7DEOH����� 7KUHVKROG�9DOXH�LQ�,QGXVWU\ >�@

3DUDPHWHUV 7KUHVKROG�9DOXH

7HPSHUDWXUH ���ႏ ± ��ႏ

+XPLGLW\ �� ��� �� �

&2 ��� SSP

6HHLQJ�WKHVH�SUREOHPV��WKH�DXWKRUV�DUH�LQWHUHVWHG�LQ�PDNLQJ�UHVHDUFK�WR�SURGXFH�DLU�

TXDOLW\�PRQLWRULQJ�V\VWHPV�RQ�WKH�SURGXFWLRQ�OLQH��3UHYLRXV�UHVHDUFK�ZLWK�WKH�WLWOH�

�$LU�4XDOLW\�0RQLWRULQJ�6\VWHP�EDVHG�RQ�$UGXLQR�0LFURFRQWUROOHU��FRQGXFWHG�E\�

.DXU >�@��WKH�PLFURFRQWUROOHU�XVLQJ�$UGXLQR�8QR� DQG�=LJEHH�PRGXOH�DV�WKH :L�)L�

PRGXOH��

$QG�RQ�WKH�SUHYLRXV�UHVHDUFK�ZLWK�WLWOH�³,PSOHPHQWDWLRQ�RI�0RQLWRULQJ�6\VWHP�IRU�

$LU�4XDOLW\�XVLQJ�5DVSEHUU\�3,��([SHULPHQWDO�6WXG\´�FRQGXFWHG�E\�$ONDQGDUL >�@ ��

WKH� PLFURFRQWUROOHU� XVLQJ� 5DVSEHUU\� 3L�� DQG� XVLQJ� '+7��� DV� WKH� VHQVRU� IRU�

GHWHFWLQJ� WHPSHUDWXUH� DQG� KXPLGLW\� DQG� XVLQJ� 0L&6������ DV� WKH� VHQVRU� IRU�

GHWHFWLQJ�FDUERQ�PRQR[LGH���

,Q� WKLV� UHVHDUFK�� WKH� DXWKRUV� GHVLJQHG� DQ� DLU� TXDOLW\� PRQLWRULQJ� V\VWHP� XVLQJ�

ZLUHOHVV�FRPPXQLFDWLRQ�E\�VHQGLQJ�LQIRUPDWLRQ�GDWD�XVLQJ�WKH�%O\QN�DSSOLFDWLRQ�

ZKLFK�DFWV�DV�D�VHUYHU�� WKH�WHPSHUDWXUH�DQG�KXPLGLW\�VHQVRU�XVHG�LV�'+7����WKH�

VHQVRU�XVHG�IRU�FDUERQ�PRQR[LGH�LV�04��� 8VLQJ�PLFURFRQWUROOHU 5DVSEHUU\�3L��%�

DV�WKH�SURFHVVLQJ�XQLW��7R�DFFHVV�WKH�GDWD�WKDW�KDV�EHHQ�VHQW�E\�5DVSEHUU\�WR�%O\QN��

LW�QHHGV D�VPDUWSKRQH�WKDW�LV�FRQQHFWHG�WR�WKH�LQWHUQHW�QHWZRUN�

,�� )RUPXODWLRQ�RI�WKH�3UREOHP

7KH�IRUPXODWLRQV�RI�WKH�SUREOHP�DUH�

�� +RZ�WKH�FULWHULD�RI�DLU�TXDOLW\�WKDW�LV�JRRG"

�� +RZ�WR�FRQVWUXFW�DLU�TXDOLW\�PRQLWRULQJ�V\VWHP"

�� +RZ�WR�WHVW�WKH�V\VWHP"

,�� 5HVHDUFK�2EMHFWLYH

7KH�REMHFWLYHV RI�WKH�UHVHDUFK�DUH�

�� 7R�FRQVWUXFW WKH DLU�TXDOLW\�PRQLWRULQJ�V\VWHP�EDVHG�RQ�WKH�VHOHFWHG�IUDPHZRUN�
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�� 7R�DVVHPEO\�WKH�V\VWHP�EDVHG�RQ�WKH�VHOHFWHG�IUDPHZRUN�

�� 7R�WHVW�WKH�V\VWHP��

,�� 5HVHDUFK�%RXQGDULHV

7KH�ERXQGDULHV RI�WKH�UHVHDUFK DUH�

�� $LU�TXDOLW\�PRQLWRULQJ�V\VWHP�LV�D�V\VWHP�IRU�GHWHFWLQJ�WHPSHUDWXUH��KXPLGLW\��

DQG� FDUERQ� PRQR[LGH�� WKHVH� SDUDPHWHUV� DUH� VHOHFWHG� EDVHG� RQ� WKH� VHOHFWHG�

IUDPHZRUN��6HOHFWHG� IUDPHZRUN� LV� D� IUDPHZRUN� FKRVHQ� EDVHG� RQ� WKH� ORZHVW�

EXGJHW�EXW�KDV�WKH�VDPH�IXQFWLRQ�

�� 7KLV�V\VWHP�LV�DVVHPEOHG�XVLQJ�VHYHUDO�FRPSRQHQWV�VXFK�DV 5DVSEHUU\�3L��%��

04��� VHQVRU�� '+7��� VHQVRUV�� PRFNXS�� MXPSHU� ZLUH�� DQG� EUHDGERDUG�� 7KH�

V\VWHP�LV�DVVHPEOHG�ZLWK�D�ZLULQJ�V\VWHP�WKDW�LV�SOXJJHG�LQWR�D�EUHDGERDUG�DQG�

D�UDVSEHUU\�

�� 7KH�V\VWHP�LV�UXQ�XVLQJ�D�S\WKRQ�SURJUDP�WKDW�KDV�EHHQ�PDGH�WR�WHVW�WKH�V\VWHP
V�

IXQFWLRQ�ZKLFK�LV�ZRUNLQJ�RU�QRW�LQ�D�PRFNXS��7HVWLQJ�LV�FDUULHG�RXW�IRU�RQH�

KRXU��7KLV�WHVW�LV�RQO\�WR�VHH�ZKHWKHU�D�V\VWHP�LV�ZRUNLQJ�RU�QRW��GRHV�QRW�XS�WR�

WKH�YDOLGDWLRQ�VWDJH�

,�� %HQHILW�RI�5HVHDUFK

:LWK�WKLV�WRRO��ZH�FDQ�GHWHUPLQH�WKH�DLU�TXDOLW\�RI�D�URRP��VR�WKDW�WKH�URRP�FDQ�EH�

FDWHJRUL]HG�DV�KHDOWK\�RU�QRW�EDVHG�RQ�WKH�WKUHVKROG�YDOXH�RI�WHPSHUDWXUH��KXPLGLW\��

DQG�FDUERQ�PRQR[LGH�

,�� 6\VWHPDWLF�:ULWLQJ

&KDSWHU�, ,QWURGXFWLRQ

,Q�WKLV�FKDSWHU�FRQWDLQV�D�GHVFULSWLRQ�RI�WKH�EDFNJURXQG��IRUPXODWLRQ�

RI�WKH�SUREOHP��UHVHDUFK�REMHFWLYH��UHVHDUFK�ERXQGDULHV��WKH�EHQHILWV�

RI�UHVHDUFK��DQG�V\VWHPDWLF�ZULWLQJ�

&KDSWHU�,, /LWHUDWXUH�5HYLHZ

7KLV� FKDSWHU� FRQWDLQV� OLWHUDWXUH� ZKLFK� UHOHYDQW� WR� WKH� UHVHDUFK�

SUREOHPV� 7KHRUHWLFDO� VWXGLHV� LQFOXGH� WKHRULHV� RI KDUGZDUH��

VRIWZDUH��DQG�PHWKRG��
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&KDSWHU�,,, 5HVHDUFK�0HWKRGRORJ\

,Q�WKLV�FKDSWHU�FRQWDLQV�D�GHVFULSWLRQ�RI�WKH�VWHSV�WKDW�ZLOO�EH�GRQH�WR�

H[SODLQ� WKH�SUREOHPV� WDNHQ� LQ� WKLV� UHVHDUFK��7KLV�FKDSWHU�FRQWDLQV�

EORFN�GLDJUDP��IORZ�FKDUW��DQG�VFKHPDWLF�GLDJUDP�

&KDSWHU�,9 'DWD�&ROOHFWLQJ

7KLV� FKDSWHU� FRQWDLQV RI� GDWD� FROOHFWLQJ� IRU� WHPSHUDWXUH�� GDWD�

FROOHFWLQJ�IRU�KXPLGLW\��DQG�GDWD�FROOHFWLQJ�IRU�FDUERQ�PRQR[LGH�

&KDSWHU�9 'DWD�$QDO\]H

,Q� WKLV� FKDSWHU� FRQWDLQV� RI� GDWD� DQDO\VLV� IRU� WHPSHUDWXUH�� GDWD�

DQDO\VLV�IRU�KXPLGLW\��DQG�GDWD�DQDO\VLV�IRU�FDUERQ�PRQR[LGH�

&KDSWHU�9, &RQFOXVLRQV�DQG�6XJJHVWLRQV

7KLV�FKDSWHU�FRQWDLQV�RI�FRQFOXVLRQV�DQG�VXJJHVWLRQV�


