
+HDG�7UDFNLQJ
8VLQJ�D�7H[WXUHG
3RO\JRQDO�0RGHO

$UQR�6FK|GO��$QWRQLR�+DUR��,UIDQ�(VVD
&RPSXWDWLRQDO�3HUFHSWLRQ�/DE

&ROOHJH�RI�&RPSXWLQJ��*98�&HQWHU
*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\



�

0RWLYDWLRQ

n QRQLQYDVLYH�WUDFNLQJ
n GLUHFWLRQ�RI�DWWHQWLRQ
n KHDG�JHVWXUH�UHFRJQLWLRQ��QRGGLQJ�
VKDNLQJ�WKH�KHDG

n SUHFXUVRU�WR�IDFLDO�H[SUHVVLRQ
UHFRJQLWLRQ



�

3UHYLRXV�:RUN

n $]DUED\HMDQL�HW��DO��µ��
n %ODFN�DQG�<DFRRE�µ��
n %DVX��(VVD�DQG�3HQWODQG�µ��
n 'H&DUOR�DQG�0HWD[DV�µ��
n -HEDUD��3HQWODQG�µ��
n /D�&DVFLD��,VLGRUR�DQG�6FODURII�µ��



�

.H\�3URSHUWLHV

n QR�HUURU�DFFXPXODWLRQ
n UREXVW�DJDLQVW�VXGGHQ�ODUJH�KHDG
PRYHPHQWV

n JHQHUDO�WHFKQLTXH��DSSOLFDEOH�WR�DQ\
PRGHO�EDVHG�ULJLG�QRQULJLG�WUDFNLQJ



�

,QLWLDOL]DWLRQ

���PRGHO

���DOLJQPHQW

���WH[WXUH



�

7KH�7H[WXUHG�0RGHO

n RQO\�YLVLEOH�SDUWV
WH[WXUHG

n VRPH�JHRPHWULF
IHDWXUHV�DV�WH[WXUH

n WH[WXUH�HUURUV�LI�WKH
KHDG�VKDSH�LV�ZURQJ



�

7KH�0DWFKLQJ�3URFHVV

n PRGHO�LPDJH
PDWFKHG�ZLWK�FDPHUD

n LWHUDWLYH�SURFHVV�
HYHU\�VWHS�UHGXFHV
GLIIHUHQFH

n ZKHQ�GLIIHUHQFH
PLQLPDO��JR�WR�QH[W
FDPHUD�IUDPH



�

2XU�(UURU�)XQFWLRQ

n PLQLPDO�ZKHQ�SDUDPHWHU�YDOXHV�FRUUHFW

(� �����������������������������ρ

UREXVW�QRUP
HUURU

GLIIHUHQFH�EHWZHHQ
UHDO�LPDJH�DQG�PRGHO



�

(UURU�0LQLPL]DWLRQ

n HUURU�IXQFWLRQ�YLVXDOL]HG�DV�ODQGVFDSH
n ILQG�PLQLPXP�E\�VOLGLQJ�GRZQKLOO
n LQ�UHDOLW\��'

HUURU�

SDUDPHWHU�%

SDUDPHWHU�$



��

7KH�*UDGLHQW

n PLQLPL]DWLRQ�UHTXLUHV�JUDGLHQW
n JUDGLHQW� ��G(�G$��G(�G%�

HUURU�

SDUDPHWHU�%

SDUDPHWHU�$



��

3L[HO�0RWLRQ

n RQO\�ORRN�DW�SL[HOV�ZLWK�WH[WXUH
n FDOFXODWH�GLIIHUHQFH�FDPHUD���PRGHO
LPDJH

n FDOFXODWH�HUURU�FKDQJH�IRU�SL[HO
PRYHPHQW

YHUWLFDOKRUL]RQWDO



��

*UDGLHQW�&RPSXWDWLRQ

n H[DPSOH��URWDWLRQ�LQ�VFUHHQ�SODQH
n PRWLRQ�SDWWHUQ�GHVFULEHV�SRLQWZLVH
PRGHO�PRWLRQ

n PXOWLSOLFDWLRQ�ZLWK�SL[HO�PRWLRQ�\LHOGV
JUDGLHQW�

YHUWLFDOKRUL]RQWDO

[

SL[HO
PRWLRQ

SL[HO
PRWLRQ

SDWWHUQ SDWWHUQ JUDGLHQW

�[  



��

3DUDPHWHUL]DWLRQ

HUURU� HUURU�

FDPHUD�URWDWLRQ FDPHUD�URWDWLRQ

FDPHUD
WUDQVODWLRQ

KHDG
URWDWLRQ



��

3DUDPHWHUL]DWLRQ����

HUURU� HUURU�

FDPHUD�URWDWLRQ FDPHUD�URWDWLRQ

KHDG
URWDWLRQ

KHDG
URWDWLRQ



��

,PSOHPHQWDWLRQ

n +HDG�PRGHO�ZLWK����
SRO\JRQV

n 2SHQ*/�IRU�PRGHO�UHQGHULQJ
DQG�SL[HO�SRO\JRQ�DVVRFLDWLRQ

n ���E\����SL[HOV�UHVROXWLRQ
n &RQMXJDWH�*UDGLHQW�ZLWK
DGDSWLYH�VWHS�VL]H

n ��VWDJH�*DXVVLDQ�S\UDPLG



��

5HVXOWV

n 5REXVWQHVV
± 5RWDWLRQ�FKDQJHV�RI����GHJUHHV
± 7UDQVODWLRQ�FKDQJHV�RI�KDOI�WKH�KHDG�VL]H

n 6SHHG
± ����V�IUDPH�RQ�D�3HQWLXP�,,�����0K]
± �����V�IUDPH�RQ�D���QRGH�3HQWLXP3UR����
0K]�FOXVWHU��ZLWK�.��6FKZDQ�
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FDPHUD PRGHO
RYHUODLG
PRGHO VWDELOL]HG
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<DZ

3LWFK

5ROO
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5
HV
XO
WV

FDPHUD PRGHO
RYHUODLG
PRGHO VWDELOL]HG



��

/LPLWDWLRQV

n QR�WH[WXUH�IRU�ODUJH�KHDG�URWDWLRQV
n VWURQJ�IDFLDO�H[SUHVVLRQV
n VSHFXODU�UHIOHFWLRQV�DQG�OLJKWLQJ
FKDQJHV



��

)XWXUH�:RUN

n DSSO\LQJ�WH[WXUH�IURP�PXOWLSOH�YLHZV
n DGDSWLYH�KHDG�JHRPHWU\
n DSSO\LQJ�PRGHO�EDVHG�WHFKQLTXH�WR
RWKHU�QRQULJLG�WUDFNLQJ�SUREOHPV��H��J�
IDFLDO�H[SUHVVLRQV



��

&RQFOXVLRQ

n QHZ�WHFKQLTXH�IRU�KHDG�WUDFNLQJ�ZLWK�D
FDPHUD

n JHQHULF�KHDG�PRGHO�LV�WH[WXUHG�ZLWK
LPDJH�RI�WKH�XVHU¶V�KHDG

n WUDFNLQJ�E\�PDWFKLQJ�WKH�UHQGHULQJ�RI
WKH�PRGHO�ZLWK�WKH�UHDO�KHDG�LQ�WKH
YLGHR

n JHQHUDOO\�DSSOLFDEOH�WR�PRGHO�EDVHG
WUDFNLQJ


