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7KH PLQLPL]DWLRQ RI WKH 7RWDO 9DULDWLRQ LV DQ LPSRUWDQW WRRO RI LPDJH SURFHVVLQJ�
$ ORW RI DXWKRUV KDYH DGGUHVVHG WKH SUREOHP DQG GHYHORSHG DOJRULWKPV IRU LPDJH
GHQRLVLQJ�
,PDJHV� VHHQ DV IXQFWLRQV RI WZR YDULDEOHV� DUH DW PRVW SLHFHZLVH VPRRWK DQG

LPSRUWDQW GDWD OLNH HGJHV DUH GLVFRQWLQXLWLHV� 7KXV LPDJH UHVWRUDWLRQ WHFKQLTXHV
XVLQJ UHJXODUL]DWLRQ E\ VPRRWKLQJ ZLOO GHVWUR\ RQ RQH KDQG QRLVH DQG RQ WKH RWKHU
LPSRUWDQW IHDWXUHV �H�J� HGJHV� WH[WXUHV�� %\ ZRUNLQJ LQ WKH VSDFH RI IXQFWLRQV RI
ERXQGHG WRWDO YDULDWLRQ ZH DOORZ GLVFRQWLQXLWLHV LQ WKH UHVXOW RI WKH PLQLPL]DWLRQ
DQG WKXV SUHVHUYH VKDUS ERXQGDULHV�
/HW X EH D UHDO YDOXHG IXQFWLRQ GHnQHG RQ DQ RSHQ VXEVHW l RI 5� �l LV XVXDOO\ D

UHFWDQJOH� � 7KHQ 5XGLQ DQG 2VKHU
V %9 SULQFLSOH FRQVLVWV LQ WKH IROORZLQJ SUREOHP
�

PLQLPL]H

=
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MUXM VXEMHFW WR FRQVWUDLQWV�

7KH TXDQWLW\ ZH PLQLPL]H� WKH LQWHJUDO RI WKH PDJQLWXGH RI WKH JUDGLHQW� ZLOO EH
GHnQHG SUHFLVHO\�
1RZ WKH PLQLPL]DWLRQ RI WKH 7RWDO 9DULDWLRQ FDQ EH DFKLHYHG E\ D JUDGLHQW

GHVFHQG ZKLFK \LHOGV WKH IROORZLQJ HYROXWLRQ HTXDWLRQ �
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$ ORW RI DXWKRUV KDYH VWXGLHG WKH 79 PLQLPL]DWLRQ SUREOHP DQG GLmHUHQW DS�
SURDFKHV KDYH EHHQ SURSRVHG� 7KH PDLQ SUREOHP FRPHV IURP WKH QRQ GLmHUHQWLDEOH
DUJXPHQW MUXM � DQG RIWHQ UHJXODUL]DWLRQ WHFKQLTXHV DUH XVHG�
:H ZLOO SUHVHQW DQ DOWHUQDWLYH DSSURDFK RI WKH 7RWDO 9DULDWLRQ PLQLPL]DWLRQ SURE�
OHP�
7KH DLP RI WKLV SDSHU LV WR JLYH D VHQVH WR HTXDWLRQ ��� IRU DQ LPDJH X ZLWK ERXQGHG
YDULDWLRQ VXFK WKDW ZH FDQ GHGXFH DQ DOJRULWKP ZKLFK QHHGV QR SULRU UHJXODUL]DWLRQ�
7R SUHVHQW DQG PRWLYDWH RXU JOREDO PLQLPL]DWLRQ PRGHO RI 7RWDO 9DULDWLRQ� ZH

UHIRUPXODWH HTXDWLRQ ��� XVLQJ WKH &RDUHD IRUPXOD RQ WKH OHYHO VHWV RI X � 7KLV OHDGV
XV WR FRQVLGHU IRU DOPRVW HDFK w � 5 WKH IROORZLQJ HTXDWLRQ
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ZKHUH (w  I[ MX�[� � wJ LV WKH OHYHO VHW DVVRFLDWHG WR w DQG 3�(w� LWV SHULPHWHU�
,Q RUGHU WR EH DEOH WR LQYHVWLJDWH WKH SURSHUWLHV RI ��� ZH ZLOO FRQVLGHU WZR

GLmHUHQW IUDPHZRUNV� LQ HDFK ZH ZLOO EH DEOH WR DVVXUH 7RWDO 9DULDWLRQ PLQLPL]DWLRQ�

)LUVW ZH WDNH X � %9 �l� ? &��l� DQG VXSSRVH WKDW #X
#W

LV FRQVWDQW RQ HDFK

OHYHO OLQH #(w � :H SURYH WKDW ��� PLQLPL]HV WKH 7RWDO 9DULDWLRQ�
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7KHQ ZH DGDSW ��� WR GLJLWDO LPDJH GDWD� WKLV OHDGV XV WR DQ RSHUDWRU RQ GLJLWDO
LPDJHV ZKLFK GLPLQLVKHV WKH 7RWDO 9DULDWLRQ� :H JLYH D SUDFWLFDO DOJRULWKP DQG
VKRZ H[SHULPHQWDO UHVXOWV�

� &(5(0$'( �85$ &156 ����� 8QLYHUVLWuH GH 3DULV � 'DXSKLQH� 3ODFH GH /DWWUH GH

7DVVLJQ\� ����� 3DULV FHGH[ ��� )UDQFH

� 35,60(� 8)5 GH 0DWKV� HW ,QIR� � 8QLY� GH 3DULV � 5HQuH 'HVFDUWHV� ��� UXH GHV

6DLQWV�3tHUHV� ����� 3DULV FHGH[ ��� )UDQFH


