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=RQH SODWH PLFURVFRS\

�� QP ]RQHV LQ ��� QP 1L
�KDYH DOVR GRQH �� QP LQ
��� QP 1L�

�� QP ]RQHV LQ �� QP 1L
6� 6SHFWRU� &� -DFREVHQ� '� 7HQQDQW� -� 9DF�

6FL� 7HFK� % ��� ���� ������

� 681< 6WRQ\ %URRN� $� 6WHLQ� &� -DFREVHQ �SDVW� 6�
6SHFWRU�

� %HOO /DEV� '� 7HQQDQW

� ,PDJH UHVROXWLRQ HVVHQWLDOO\ HTXDO WR RXWHUPRVW
]RQH ZLGWK

� -(2/ -%;�����)6� � Q$ LQWR � QP VSRW DW ���
NH9� ��� µP ILHOG
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6SHFWURPLFURVFRS\ RI '1$ SDFNLQJ LQ VSHUP

� ;� =KDQJ� 5� %DOKRUQ� -�
0D]ULPDV� DQG -� .LU]� -�
6WUXFWXUDO %LRORJ\ ����
��� ������

� 8VH ;$1(6�1(;$)6
UHVRQDQFHV IRU FKHPLFDO

VWDWH PDSSLQJ

� (DFK VDPSOH LPDJHG DW
N � HQHUJLHV� LPDJHV
DOLJQHG E\ KDQG

� &RQFOXVLRQ� SURWDPLQH ,,
UHSODFHV SURWDPLQH ,�
UDWKHU WKDQ ELQGLQJ WR
SURWDPLQH , FRPSOH[
�LPSOLFDWLRQV IRU
LQIHUWLOLW\�
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6SHFWURPLFURVFRS\ E\ LPDJH VWDFNV

� $FTXLUH VHTXHQFH RI LPDJHV RYHU ;$1(6 VSHFWUDO UHJLRQ� DXWRPDWLFDOO\

DOLJQ XVLQJ )RXULHU FURVV�FRUUHODWLRQV� H[WUDFW VSHFWUD�

� )XOO GDWD VHW WR H[SORLW ZLWK PXOWLYDULDWH VWDWLVWLFV �H�J�� SULQFLSDO

FRPSRQHQW DQDO\VLV�

� &� -DFREVHQ HW DO�� -� 0LFURVFRS\ ���� ��� �������

,PDJHV DW N ���
HQHUJLHV DUH FRPPRQ�

7RWDO DFTXLVLWLRQ WLPH

DW 16/6 ;��$ �����

EULJKWQHVV�� ����

KRXUV IRU D �� µP
ILHOG DW �� QP

UHVROXWLRQ
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&U\R VSHFLPHQV FDQ ZLWKVWDQG PXOWLSOH LPDJHV

/HIW� IUR]HQ

K\GUDWHG LPDJH

DIWHU H[SRVLQJ

VHYHUDO UHJLRQV WR

a���� *UD\ �DERXW

��� WLPHV VLQJOH

LPDJH GRVH�

5LJKW� DIWHU

ZDUPXS LQ

PLFURVFRSH

�HYHQWXDOO\

IUHH]H�GULHG��

KROHV LQGLFDWH

LUUDGLDWHG

UHJLRQV�

0DVHU HW DO�� -�
0LFURVFRS\ ���� ��
������
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7RPRJUDSK\ RI D ILEUREODVW

� <� :DQJ HW DO� �6WRQ\
%URRN�� -� 0LFURVFRS\
���� �� ������

� �7� ILEUREODVW�
H[WHQGLQJ RYHU a��
µP GHSWK�
���[���[��� QP
PLQLPXP IHDWXUH VL]H

� 5HTXLUHG a�� KRXUV
WR DFTXLUH GDWD VHW DW
16/6 ;��$

� )XWXUH HIIRUWV DLPHG
DW KLJKHU UHVROXWLRQ
ZLWKRXW D GHSWK�RI�
ILHOG OLPLW E\ XVLQJ
GLIIUDFWLRQ
WRPRJUDSK\
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,PDJLQJ XVLQJ [�UD\ GLIIUDFWLRQ IURP

QRQ�SHULRGLF VSHFLPHQV

� 'LIIUDFWLRQ SDWWHUQ FDQ EH UHFRUGHG ZLWK QR RSWLFV�LPSRVHG UHVROXWLRQ

OLPLWV

� 3URSRVHG E\ 6D\UH �LQ 6FKOHQNHU� HG�� ,PDJLQJ DQG &RKHUHQFH

3URSHUWLHV LQ 3K\VLFV� 6SULQJHU�9HUODJ� �����

� 3UHYLRXV H[SHULPHQWV E\ 6D\UH� <XQ� &KDSPDQ� 0LDR� .LU]

� 5HFRQVWUXFWLRQ� LWHUDWH EHWZHHQ UHDO DQG )RXULHU VSDFH

5HDO VSDFH�

� )LQLWH VXSSRUW�

REMHFW ILOOV RQO\

SDUW RI WKH ILHOG

� 3RVLWLYLW\"

)RXULHU VSDFH�

� 5H�LPSRVH WKH

PHDVXUHG

LQWHQVLWLHV ZKLOH

OHWWLQJ WKH SKDVHV

HYROYH

⇐)7⇒
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� 5HFRQVWUXFWLRQ� λ ���
QP GLIIUDFWLRQ SDWWHUQ�

SOXV RSWLFDO

PLFURJUDSK IRU ORZ

VSDWLDO IUHTXHQFLHV

� 0LDR� &KDUDODPERXV�

.LU]� 6D\UH� 1DWXUH

���� ��� �������

,PDJLQJ XVLQJ VRIW [�UD\ GLIIUDFWLRQ IURP

QRQ�SHULRGLF VSHFLPHQV
6RIW [�UD\ GLIIUDFWLRQ SDWWHUQ
�OHIW� ZLWK ORZ�DQJOH
LQIRUPDWLRQ IURP RSWLFDO
PLFURJUDSK �EHORZ�

6FDQQLQJ

HOHFWURQ

PLFURJUDSK

RI REMHFW

,PDJH

UHFRQVWUXFWHG

IURP GLIIUDFWLRQ

SDWWHUQ �θPD[
FRUUHVSRQGV WR

�� QP�
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6LQJOH PROHFXOH LPDJLQJ"

� 5� 1HXW]H HW DO��

1DWXUH ���� ���

������

� )RU

PDFURPROHFXOHV

WKDW FDQ¶W EH

FU\VWDOOL]HG�

FROOHFW PDQ\

VLQJOH PROHFXOH

GLIIUDFWLRQ

SDWWHUQV IURP

IDVW [�UD\ SXOVHV�

DQG UHFRQVWUXFW

� /\VR]\PH

H[SORGHV LQ a��

IVHF
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6LQJOH PROHFXOH LPDJLQJ� ZKDW¶V QHHGHG"

� /RWV RI FRKHUHQW SKRWRQV LQ D VKRUW SXOVH�

� 5� 1HXW]H HW DO�� 1DWXUH ���� ��� ������

� /&/6 �6WDQIRUG�� 7(6/$ �+DPEXUJ� ;�)(/ H[SHULPHQW SURSRVDOV OHG E\ -�

+DMGX �8SSVDOD�


