
([SORUDWLRQ�DQG�6WXG\�RI�
0XOWL9ROXPH�,PDJH�'DWD�

XVLQJ��'�6OLFHU

0H\VDP�7RUDEL�DQG�$QGUL\�)HGRURY

6XUJLFDO�1DYLJDWLRQ�DQG�5RERWLFV�/DE�DQG�6XUJLFDO�3ODQQLQJ�/DE��
%ULJKDP�DQG�:RPHQ
V�+RVSLWDO�DQG�+DUYDUG�0HGLFDO�6FKRRO��

$SULO������



287/,1(6

Ɣ ,QWURGXFWLRQ

Ɣ 'DWDVHW�SUHSDUDWLRQ

Ɣ 7XWRULDO�RI�0XOWL9ROXPH([SORUHU

Ɣ &RQFOXVLRQV�

Ɣ $FNQRZOHGJPHQW

Ɣ 5HIHUHQFHV



,1752'8&7,21

Ɣ 7KLV�WXWRULDO�XVHV��'�6OLFHU�ZKLFK�LV�D�IUHH��RSHQ�VRXUFH�
VRIWZDUH�IRU�LPDJH�DQDO\VLV�DQG�YLVXDOL]DWLRQ�>�@�

Ɣ ,W�LV�DVVXPHG�WKDW�WKH�UHDGHU�RI�WKLV�WXWRULDO�LV�IDPLOLDU�
ZLWK�WKH�EDVLFV�RI�6OLFHU���ZKLOH�DQ�LQWURGXFWLRQ�WR��'�
6OLFHU�LV�DFFHVVLEOH�RQ�WKLV�OLQN�>�@�

Ɣ 7KH�SUH�FRPSLOHG�YHUVLRQ�RI�6OLFHU��LV�IUHHO\�
GRZQORDGDEOH�IRU�GLIIHUHQW�RSHUDWLRQ�V\VWHPV��6HH�WKH�
QH[W�SDJH�IRU�PRUH�LQIR�

http://www.slicer.org/slicerWiki/images/e/ec/SlicerWelcome-tutorial_SoniaPujol.pdf


,1752'8&7,21
$FFRUGLQJ�WR�\RXU�RSHUDWLRQ�V\VWHP�DQG�ZKHWKHU�\RX�XVH�D����
ELW�RU����ELW�&38��RQH�RI�WKH�6OLFHU�YHUVLRQV�EHORZ�ZRXOG�VXLW�
\RX�

Ɣ 0DF26;��6OLFHUBQLJKWO\�EXLOGB�����������0DF26;
KWWS���GRZQORDG�VOLFHU�RUJ�ELWVWUHDP������

Ɣ /LQX[�����6OLFHUBQLJKWO\�EXLOGB�����������/LQX[��
KWWS���GRZQORDG�VOLFHU�RUJ�ELWVWUHDP������

Ɣ :LQGRZV�������6OLFHUBQLJKWO\�EXLOGB�����������:LQ��
KWWS���VOLFHU�NLWZDUH�FRP�PLGDV��GRZQORDG"LWHPV �����

Ɣ :LQGRZV�������6OLFHUBQLJKWO\�EXLOGB�����������:LQ��
KWWS���VOLFHU�NLWZDUH�FRP�PLGDV��GRZQORDG"LWHPV �����

http://download.slicer.org/bitstream/40004
http://download.slicer.org/bitstream/40003
http://slicer.kitware.com/midas3/download?items=19141
http://slicer.kitware.com/midas3/download?items=19153


,1752'8&7,21

Ɣ 7KLV�WXWRULDO�SURYLGHV�VWHS�E\�VWHS�LQVWUXFWLRQV�RI�KRZ�WR�
XVH�WKH�0XOWL9ROXPH([SORUHU�PRGXOH�LQ�6OLFHU��

Ɣ 7KLV�PRGXOH�LV�XVHIXO�IRU�YLVXDOL]DWLRQ�RI�',&20�
GDWDVHWV�ZLWK�PXOWLSOH�IUDPHV��H�J��'&(�05,���ZKHUH�DOO�
IUDPHV�DUH�VWULFWO\�LQ�WKH�VDPH�FRRUGLQDWH�IUDPH�

Ɣ 'RFXPHQWDWLRQ�RI�WKLV�PRGXOH�LV�DYDLODEOH�LQ�WKLV�SDJH�
>�@��7KH�VRXUFH�FRGH�RI�WKH�PRGXOH�LV�DOVR�DFFHVVLEOH�RQ�
*LWKXE�IRU�GHYHORSHUV�

http://www.slicer.org/slicerWiki/index.php/Documentation/4.1/Modules/MultiVolumeExplorer
https://github.com/fedorov/MultiVolumeExplorer
https://github.com/fedorov/MultiVolumeExplorer


'$7$6(7�35(3$5$7,21

Ɣ 7KH�LQSXW�RI�WKH�0XOWL9ROXPH([SORUHU�PRGXOH�LV�D�
0XOWL9ROXPH�QRGH�

Ɣ ,I�WKH�HQWLUH�GDWDVHW�LV�VWRUHG�DV�',&20�ILOHV��WKHQ�WKH�
',&20�PRGXOH�FDQ�FRQYHUW�WKHP�WR�D�0XOWL9ROXPH�QRGH��
WR�EH�XWLOL]DEOH�LQ�WKH�0XOWL9ROXPH([SORUHU�PRGXOH�

Ɣ $Q�DQRQ\PL]HG�'&(�05,�',&20�GDWDVHW�RI�SURVWDWH�LV�
XVHG�LQ�WKLV�WXWRULDO�DQG�LV�DYDLODEOH�WR�GRZQORDG�
ż :LQGRZV�XVHUV��KHUH

KWWS���ZLNL�VOLFHU�RUJ�VOLFHU:LNL�LPDJHV�F�F��'&(BVHULHV�]LS
ż 8QL[�OLNH�XVHUV���KHUH

KWWS���ZLNL�VOLFHU�RUJ�VOLFHU:LNL�LPDJHV������&DVH�B'&(�WJ]

http://wiki.slicer.org/slicerWiki/images/c/c2/DCE_series.zip
http://wiki.slicer.org/slicerWiki/images/5/56/Case1_DCE.tgz


'&(�05,�GHILQLWLRQ

Ɣ '&(�05,��RU�'\QDPLF�&RQWUDVW�(QKDQFHG�05,��LV�D�
VHULHV�RI�05�LPDJHV��VFDQQHG�ZKLOH�WKH�FRQWUDVW�DJHQW�
LV�EHLQJ�GHOLYHUHG��

Ɣ '&(�05,�FDSWXUHV�WKH�EHKDYLRU�RI�D�IORZLQJ�FRQWUDVW�
DJHQW�LQ�D�OLYLQJ�WLVVXH��DQG�FDQ�IDFLOLWDWH�DQDO\VLV�RI�WKH�
WLVVXH�FKDUDFWHU�

Ɣ 7KH�LGHD�LV��GLVWULEXWLRQ�DQG�FRQFHQWUDWLRQ�RI�FRQWUDVW�
DJHQW�LQ�EORRG�LQ�'&(�05,�LV�UHOHYDQW�WR�SK\VLRORJLFDO�
LQIRUPDWLRQ�RI�WKH�WLVVXH��DQG�KHQFH�'&(�05,�KDV�WKH�
SRWHQWLDO�WR�EH�XVHG�DV�D�GLDJQRVWLF�WRRO�



/RDG�GDWDVHW

Ɣ 2SHQ�6OLFHU��ZKLFK�
OHDGV�\RX�WR�WKH�
:HOFRPH�PRGXOH�

Ɣ 2SHQ�WKH�OLVW�RI�PRGXOH�
�VKRZQ�E\�UHG�
UHFWDQJOH���DQG�ILQG�WKH�
',&20�PRGXOH��

Ɣ 7KH�',&20�PRGXOH�ZLOO�
EH�XVHG�WR�UHDG�WKH�
GDWDVHW�



/RDG�GDWDVHW

�� 3UHVV��,PSRUW��

�� 1DYLJDWH�
WRZDUGV�WKH�
GDWDVHW�
GLUHFWRU\�

�� 3UHVV��,PSRUW���
DQG�ZDLW�WLOO�WKH�
GDWD�LV�IXOO\�
ORDGHG�



/RDG�GDWDVHW

�� &OLFN�RQ�����DQG�
ILQG�WKH�GDWDVHW�

�� 7KH�',&20�
PRGXOH�GHWHFWV�
WKH�0XOWL9ROXPH�
GDWD�

�� 3UHVV��/RDG�
6HOHFWLRQ�WR�
6OLFHU���DQG�ZDLW�
WLOO�WKH�
0XOWL9ROXPH�GDWD�
LV�ORDGHG�



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

Ɣ 1RZ�WKH�GDWD�
LV�ORDGHG�LQWR�
�'�6OLFHU�

Ɣ )URP�WKH�OLVW�
RI�PRGXOHV�
RSHQ�WKH�
�0XOWL9ROXPH�
([SORUHU��
PRGXOH�WR�
YLVXDOL]H�WKH�
ORDGHG�
LPDJHV�



6HOHFW�0XOWL9ROXPH�QRGH

7KH�ORDGHG�GDWDVHW�LV�QRZ�VKRZQ�DV�D�0XOWL9ROXPH�QRGH�



$GMXVW�YROXPH�FRQWUDVW

Ɣ <RX�PD\�EDUHO\�
VHH�WKH�ORDGHG�
LPDJH�GXH�WR�
ORZ�FRQWUDVW��
<RX�FDQ�DGMXVW�
WKH�FRQWUDVW�LQ�
WKH�9ROXPHV�
PRGXOH�

Ɣ 2SHQ�WKH�OLVW�RI�
PRGXOH�DQG�
ILQG�WKH�9ROXPH�
PRGXOH�



,PDJH�FRQWUDVW�DGMXVWPHQW
�� 0DNH�VXUH�WKH�

DFWLYH�YROXPH�
LV�FRUUHFWO\�
VHOHFWHG�

�� 6HOHFW�WKH�
SUHVHW�FRQWUDVW�
RSWLRQ�WKDW�LV�
VKRZQ�LQ�WKH�
ILJXUH�

�� 6ZLWFK�EDFN�WR�
WKH�PRGXOH�

�

�

�



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

Ɣ 1RZ�\RX�FDQ�
FOHDUO\�VHH�WKH�
LPDJH�

Ɣ ,Q�SDUWLFXODU��ZH�
DUH�LQWHUHVWHG�LQ�
REVHUYLQJ�WKH�
7LPH�,QWHQVLW\�
VLJQDO�RI�
SURVWDWH�DUHD�
ZKLFK�LV�VKRZQ�
E\�WKH�UHG�
ERXQGDU\�LQ�WKH�
LPDJH�



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

Ɣ +RYHU�WKH�PRXVH�RYHU�WKH�SURVWDWH�WR�VHH�GLIIHUHQW�FXUYHV��
�7KLV�IHDWXUH�FDQ�EH�GLVDEOHG�E\�WKH��'LVDEOH�,QWHUDFWLYH�&KDUWLQJ��SXVKEXWWRQ���



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

Ɣ ,I�WKH�VL]H�RI�JUDSK�LV�WRR�VPDOO��\RX�PD\�FORVH�WKH�WZR�WRS�
IUDPHV�DV�VKRZQ�LQ�WKH�ILJXUH��



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

Ɣ ,Q�RUGHU�WR�FRPSDUH�WKH�FXUYHV��FKHFN�WKH��8VH�LQWHQVLW\�
UDQJH�WR�IL[�D[LV�H[WHQW��RSWLRQ�



5XQ�0XOWL9ROXPH([SORUHU�PRGXOH

7LVVXHV�ZLWK�UDSLG�
8SWDNH�FXUYH�DUH�YHU\�
OLNHO\�WR�KDYH�WKH�FDQFHU�

+HDOWK\�WLVVXHV�GR�QRW�
VKRZ�DQ�XSWDNH�



9LVXDOL]H�PXOWLSOH�IUDPHV

Ɣ %\�PRYLQJ�WKH�
6OLGHU�EDU��WKH�
GHVLUHG�IUDPH�
LQ�WKH�GDWDVHW�
FDQ�EH�
VHOHFWHG��<RX�
PD\�DOVR�SUHVV�
WKH��3OD\���
SXVKEXWWRQ�WR�
VHH�DQ�
DQLPDWLRQ�RI�DOO�
IUDPHV�RYHU�
WLPH�



9LVXDOL]H�PXOWLSOH�IUDPHV

Ɣ $V�WKH��3OD\��
SXVKEXWWRQ�LV�
SUHVVHG��
WLVVXH�
PRYHPHQW�LV�
DOVR�
REVHUYDEOH�

Ɣ 7RR�PXFK�
WLVVXH�
PRYHPHQW�
PDNHV�WKH�
DQDO\VLV�KDUG�



/HVLRQ�EDVHG�VLJQDO�LQWHQVLW\�SORWWLQJ

Ɣ 6R�IDU��SRLQW�EDVHG�VLJQDO�LQWHQVLW\�RI�'&(�05,�ZDV�
GHPRQVWUDWHG�E\�WKH�PRGXOH�

Ɣ ,Q�RUGHU�WR�SORW�WKH�OHVLRQ�EDVHG�VLJQDO�LQWHQVLW\��WKH�
(GLWRU�PRGXOH�VKRXOG�EH�XWLOL]HG�

Ɣ :H�ZLOO�EULHIO\�H[SODLQ�KRZ�WR�XVH�WKH�(GLWRU�PRGXOH��)RU�
PRUH�LQIR�DERXW�WKH�(GLWRU�PRGXOH��SOHDVH�UHIHU�WR�WKLV�
OLQN�

Ɣ ,Q�RUGHU�WR�XVH�WKH�(GLWRU�PRGXOH��WKH�ILUVW�VWHS�LV�WR�
VHOHFW�RQH�RI�WKH�IUDPHV�RI�WKH�0XOWL9ROXPH�QRGH�

http://www.slicer.org/slicerWiki/index.php/Documentation/4.0/Modules/Editor
http://www.slicer.org/slicerWiki/index.php/Documentation/4.0/Modules/Editor


6HOHFW�DQG�VDYH�D�IUDPH

�� 7\SH�GLIIHUHQW�IUDPH�
QXPEHUV��DQG�XVH�WKH�
VOLGHUEDU�WR�REVHUYH�WKH�
GLIIXVLRQ�RI�DJHQW�LQ�WLVVXH�

�� 7KHQ��SUHVV�WKH��(QDEOH�
FXUUHQW�IUDPH�FRS\LQJ��
SXVKEXWWRQ�WR�VDYH�WKH�
VHOHFWHG�IUDPH�

�� $IWHU�WKH�GHVLUHG�IUDPH�LV�
VDYHG��LWV�QDPH�DQG�IUDPH�
QXPEHU�DUH�VKRZQ�



6HOHFW�DQG�VDYH�D�IUDPH
�� 1RZ�VWRS�WKH�VOLGHU�EDU��

DQG�VHOHFW�D�IUDPH�

�� +HUH�ZH�KDYH�VHOHFWHG�
IUDPH�QXPEHU����

�� 7KXV��WKH�VHOHFWHG�
IUDPH�LV�VDYHG�DV�D�
YROXPH�QDPHG����'�
'&(�$;�)63*5�)6�7��
3267����)/,3�IUDPH�
����

��

�



8VH�(GLWRU�PRGXOH

Ɣ )URP�WKH�OLVW�RI�
PRGXOHV��VHOHFW�
DQG�RSHQ�WKH�
(GLWRU�0RGXOH�

Ɣ (GLWRU�PRGXOH�LV�
XVHG�WR�FUHDWH�D�
ODEHO�YROXPH�
ZKLFK�FRQWDLQV�
WKH�5HJLRQ�2I�
,QWHUHVWV��52,
V��



8VH�(GLWRU�PRGXOH

�� 6HOHFW�WKH�
0DVWHU�9ROXPH�
WR�EH�WKH�IUDPH�
YROXPH�WKDW�\RX�
MXVW�VHOHFWHG�

�� $�ZLQGRZ�ZLOO�
VKRZ�XS��3UHVV�
�$SSO\��WR�FUHDWH�
D�ODEHO�IRU�WKH�
VHOHFWHG�IUDPH�
YROXPH�

�

�



$GMXVW�YROXPH�FRQWUDVW
*R�WR�WKH�9ROXPHV�
PRGXOH�
�� 6HOHFW���'�'&(�

$;�)63*5�)6�
7��3267����
)/,3�IUDPH�����

�� 6HOHFW�WKH�SUHVHW�
FRQWUDVW�RSWLRQ�
WKDW�LV�VKRZQ�LQ�
WKH�ILJXUH�

�� 6ZLWFK�EDFN�WR�
WKH�(GLWRU�
PRGXOH�

�

�

�



&UHDWH�ODEHO�IRU�IUDPH
�� )RU�WKH�VDYHG�

IUDPH�YROXPH��
VHOHFW�D�ODEHO�
QXPEHU�FRORU�
IURP�WKH�OLVW�

�� 6HOHFW�RQH�RI�WKH�
GUDZLQJ�WRROV�
VXFK�DV�
3DLQW(IIHFW��DV�
VKRZQ�LQ�WKH�
ILJXUH��

1RWH��<RX�FDQ�DOZD\V�HUDVH�\RXU�GUDZLQJ��LI�\RX�VHOHFW�ODEHO�
�
�RU�EODFN�FRORU�

�

�



Ɣ +ROG�WKH�OHIW�PRXVH�FOLFN�DQG�VWDUW�GUDZLQJ�WKH�UHJLRQ�RI�
LQWHUHVW��:KHQ�GRQH�ZLWK�GUDZLQJ��SUHVV��UHWXUQ��NH\��
7KHQ�VZLWFK�EDFN�WR�WKH�0XOWL9ROXPH([SORUHU�PRGXOH�

Ɣ $V�VKRZQ�LQ�WKH�
ILJXUH��RQH�PD\�
FUHDWH�PXOWLSOH�
UHJLRQV�ZLWK�
GLIIHUHQW�ODEHO�
YDOXHV�DQG�WKHLU�
RZQ�XQLTXH�
FRORUV�

&UHDWH�UHJLRQV�LQ�ODEHO�YROXPH



6WDWLF�SORWWLQJ
Ɣ ,Q�WKH��3UREHG�

ODEHOHG�YROXPH��
GURS�GRZQ�PHQX��
VHOHFW�WKH�ODEHO�
YROXPH�WKDW�ZDV�
FUHDWHG�LQ�WKH�(GLWRU�
PRGXOH�

Ɣ 7KHQ��WKH�VWDWLF�SORW�
RI�WKH�ODEHOHG�UHJLRQV�
ZLOO�LPPHGLDWHO\�
VKRZ�XS��6HH�WKH�
QH[W�SDJH��



6WDWLF�SORWWLQJ
7KH�SORWV�IRU�WKH�WKUHH�52,
V�DUH�JUDSKHG�ZLWK�VHOHFWHG�FRORUV��



Ɣ 7KH�VWDWLF�SORW�VKRZV�WKH�DYHUDJH�LQWHQVLW\�RI�D�
ODEHOHG�52,�

Ɣ 7KH�FRORU�RI�HDFK�JUDSK�FRUUHVSRQGV�WR�WKH�FRORU�RI�
WKH�ODEHOHG�52,�

6WDWLF�SORWWLQJ



6WDWLF�SORWWLQJ

Ɣ 7LVVXHV�ZKLFK�H[KLELW�UDSLG�XSWDNH�FXUYHV�DUH�PRUH�
OLNHO\�FDQFHURXV��JUHHQ�SORW���ZKLOH�KHDOWK\�WLVVXHV�VKRZ�
VORZ�LQFUHDVH��UHG�SORW��



&OLQLFDO�VLJQLILFDQFH��WLVVXH�
FODVVLILFDWLRQ�
Ɣ '&(�05,�KDV�VKRZQ�SRWHQWLDO�IRU�WKH�VWXG\�RI�SURVWDWH�

FDQFHU�

Ɣ 7KH�LGHD�LV�WKDW�WXPRU�YHVVHOV�DUH�OHDN\�ZKLFK�OHDGV�WR�IDVW�
EORRG�H[FKDQJH�EHWZHHQ�WKH�WLVVXH�DQG�FDSLOODULHV�>�@��7KH�
IDVWHU�EORRG�H[FKDQJH��FOHDUO\��FDXVHV�KLJKHU�LQWHQVLW\�LQ�
'&(�05,��

Ɣ &RQVHTXHQWO\��LQ�PDOLJQDQW�WXPRUV��7LPH�6LJQDO�,QWHQVLW\�
FXUYHV�RI�'&(�05,�VKRZ�HDUO\�UDSLG�KLJK�HQKDQFHPHQW�DIWHU�
LQMHFWLRQ�IROORZHG�E\�D�UHODWLYHO\�UDSLG�GHFOLQH�FRPSDUHG�ZLWK�
D�VORZHU�DQG�FRQWLQXRXVO\�LQFUHDVLQJ�VLJQDO�LQWHQVLW\�IRU�
QRUPDO�WLVVXHV�>�@��7KLV�EHKDYLRXU�ZRXOG�TXDOLWDWLYHO\�DVVHVV�
DQG�FODVVLI\�WKH�WLVVXH�



&OLQLFDO�VLJQLILFDQFH��WLVVXH�
FODVVLILFDWLRQ�

Ɣ ,Q�SDUWLFXODU��FDQFHURXV�WLVVXHV�LQ�SURVWDWH�DUH�UHSRUWHG�
WR�VKRZ�HDUO\�HQKDQFHPHQW�DQG�UDSLG�ZDVKRXW�RI�
FRQWUDVW�PDWHULDO�LQ�WKH�7LPH�6LJQDO�,QWHQVLW\�FXUYH�>�@�

Ɣ ,Q�VHPL�TXDQWLWDWLYH�DSSURDFKHV��WLPH�WR�SHDN�DQG�SHDN�
LQWHQVLW\��DQG�PD[LPXP�VORSH�ZRXOG�WDNH�LQWR�DFFRXQW�
DQG�EH�DQDO\]HG��

Ɣ 3KDUPDFRNLQHWLFV��3.��LV�D�SXUHO\�TXDQWLWDWLYH�DSSURDFK�
ZKLFK�DWWHPSWV�WR�ILW�WKH�,QWHQVLW\�WLPH�FXUYH�WR�3.�
PRGHO�



&OLQLFDO�VLJQLILFDQFH��WLVVXH�
FODVVLILFDWLRQ�

Ɣ 5LJKW�ILJXUH�>�@��7KH�UHG�SORW�LV�IRU�FDQFHURXV�SURVWDWH�
WLVVXH�ZKLFK�VKRZV�VWURQJHU�HQKDQFHPHQW�DQG�IDVWHU�
ZDVKRXW�WKDQ�WKH�EOXH�SORW�ZKLFK�LV�IRU�KHDOWK\�WLVVXH�

Ɣ /HIW�ILJXUH�LV�JHQHUDWHG�E\�RXU�GDWDVHW�ZKLFK�H[KLELWV�
WKH�WZR�FXUYH�WHPSODWHV�LQWURGXFHG�LQ�WKH�ULJKW�ILJXUH�



$FNQRZOHGJPHQW

Ɣ 7KLV�ZRUN�LV�VXSSRUWHG�E\�1$�0,&��1$&��1&,*7��DQG�
WKH�6OLFHU�&RPPXQLW\��7KLV�ZRUN�LV�SDUWLDOO\�VXSSRUWHG�
E\�WKH�IROORZLQJ�JUDQWV��3��(%��������3��55��������
5��&$�������DQG�8��&$�������

Ɣ 0��7RUDEL�ZRXOG�OLNH�WR�WKDQN�'U��1REXKLNR�+DWD�IRU�
LQWURGXFLQJ�WKLV�SURMHFW��DQG�KLV�VXSSRUW�LQ�WKH�FRXUVH�RI�
WKLV�WXWRULDO�



&RQFOXVLRQV

Ɣ 7KLV�WXWRULDO�WUDLQV�KRZ�WR�XVH�WKH�0XOWL9ROXPH([SORUHU�
PRGXOH�RI��'�6OLFHU�WR�YLVXDOL]H�'&(�05,�GDWD�

Ɣ 7KH�PRGXOH�JHQHUDWHV�G\QDPLF�DQG�VWDWLF�SORWV�RI�
LQWHQVLW\�VLJQDO�RYHU�WLPH�IRU�SRLQW�EDVHG�DQG�OHVLRQ�
EDVHG�VWXGLHV�UHVSHFWLYHO\�

Ɣ 3RWHQWLDO�FOLQLFDO�DSSOLFDWLRQV�ZHUH�EULHIO\�LQWURGXFHG��
DQG�RQH�H[DPSOH�IURP�SURVWDWH�GDWDVHW�ZDV�SUHVHQWHG�

Ɣ 7KLV�PRGXOH�GHPRQVWUDWHV�WKH�SRVVLELOLW\�RI�XVLQJ�'(&�
05,�DQDO\VLV�LQ�RUGHU�WR�FODVVLI\�WKH�WLVVXHV�WR�KHDOWK\�
DQG�FDQFHURXV�WLVVXHV��



5HIHUHQFHV
>�@�3LHSHU�6���+DOOH�0���.LNLQLV�5���'�6/,&(5��3URFHHGLQJV�RI�WKH��VW�,(((�,QWHUQDWLRQDO�
6\PSRVLXP�RQ�%LRPHGLFDO�,PDJLQJ��)URP�1DQR�WR�0DFUR������������±����
>�@�3XMRO�6���6OLFHU�:HOFRPH��1$�0,&��$SULO�����������
>�@�)HGRURY�$���)LOOLRQ�5RELQ�-�&���)LQHW�-���3LHSHU�6���DQG�.LNLQLV�5���KWWS���ZZZ�VOLFHU�
RUJ�VOLFHU:LNL�LQGH[�SKS�'RFXPHQWDWLRQ�1LJKWO\�0RGXOHV�0XOWL9ROXPH([SORUHU�
>�@�(UEHUVGREOHU�$���,VEDUQ�+���'L[�.���HW�DO��3URJQRVWLF�YDOXH�RI�PLFURYHVVHO�GHQVLW\�LQ�
SURVWDWH�FDQFHU��D�WLVVXH�PLFURDUUD\�VWXG\��:RUOG�-�8URO�������������±���
>�@�9HUPD�6��7XUNEH\�%��0XUDG\DQ�1��5DMHVK�$��&RUQXG�)��+DLGHU�0$��&KR\NH�3/��
+DULVLQJKDQL�0��2YHUYLHZ�RI�G\QDPLF�FRQWUDVW�HQKDQFHG�05,�LQ�SURVWDWH�FDQFHU�
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