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6HUJH %(8&+(5

&HQWUH GH 0RUSKRORJLH 0DWKpPDWLTXH

(FROH GHV 0LQHV GH 3DULV

)RQWDLQHEOHDX� )UDQFH

$%675$&7

,PDJH DQDO\VLV DSSOLHG WR PDWHULDO VFLHQFHV DLPV DW TXDQWLI\LQJ WKH REMHFWV RU VWUXFWXUHV XQGHU VWXG\� :LWK

WKH LQFUHDVLQJ FRPSOH[LW\ RI LPDJHV SURYLGHG E\ PRUH DQG PRUH VRSKLVWLFDWHG VHQVRUV� WZR PDMRU DQG

DOPRVW FRQWUDGLFWRU\ DSSURDFKHV DUH DYDLODEOH� D SUREDELOLVWLF RQH� ZKHUH LQGLYLGXDO RU ORFDO LQIRUPDWLRQ

FDQ EH REWDLQHG WKURXJK WKH GHVLJQ RI D VWRFKDVWLF PRGHO DQG E\ PHDQV RI JOREDO PHDVXUHPHQWV

SHUIRUPHG RQ WKH LPDJH� RU D GHWHUPLQLVWLF DSSURDFK FRQVLVWLQJ LQ WKH H[WUDFWLRQ RI WKH LQWHUHVWLQJ

IHDWXUHV LQ WKH LPDJH� HDFK RQH EHLQJ DQDO\VHG DQG PHDVXUHG LQ D VHFRQG VWHS� 7KH ODWWHU WHFKQLTXH

UHTXLUHV HIILFLHQW VHJPHQWDWLRQ WRROV�

7KH SXUSRVH RI WKLV SUHVHQWDWLRQ LV WR UHYLHZ WKH YDULRXV RSHUDWRUV DYDLODEOH LQ PDWKHPDWLFDO PRUSKRORJ\

WR GHDO ZLWK WKH VHFRQG DSSURDFK� :H ILUVW LQWURGXFH D JHQHUDO PHWKRGRORJ\ IRU LPDJH VHJPHQWDWLRQ�

EDVHG RQ WKH ZDWHUVKHG FRQFHSW� $V WKH PDUNLQJ RI REMHFWV WR EH H[WUDFWHG LV QHFHVVDU\� YDULRXV

PRUSKRORJLFDO WRROV DUH LQWURGXFHG� PRUSKRORJLFDO ILOWHUV� VHOHFWLRQ RI H[WUHPD LQ WKH LPDJH �FRQWUDVW

DQG�RU VKDSH�� G\QDPLFV DQG KLHUDUFKLFDO VHJPHQWDWLRQ� 0DQ\ RI WKHVH WRROV XVH D YHU\ SRZHUIXO

PRUSKRORJLFDO WUDQVIRUPDWLRQ� JHRGHVLF LPDJH UHFRQVWUXFWLRQ�

([DPSOHV RI WKLV PHWKRGRORJ\ DUH JLYHQ ERWK LQ WKH PLFURVFRSLF �6(0� 7(0� DQG PDFURVFRSLF

�LQGXVWULDO FRQWURO� GRPDLQV� )LQDOO\� VRPH DOJRULWKPV DQG KDUGZDUH LPSOHPHQWDWLRQ IRU D JUHDWHU

FRPSXWDWLRQ VSHHG DUH LQWURGXFHG�

�� ,1752'8&7,21

,PDJH DQDO\VLV LQ PDWHULDO VFLHQFHV LV PDLQO\ XVHG IRU PHDVXULQJ VWUXFWXUHV RU REMHFWV RI LQWHUHVW�

+RZHYHU� IDFHG WR WKH LQFUHDVLQJ FRPSOH[LW\ RI WKH VHQVRUV DQG RI WKH LPDJHV GHOLYHUHG E\ WKHVH VHQVRUV�

WKH H[WUDFWLRQ RI WKH IHDWXUHV RI LQWHUHVW LV PRUH DQG PRUH GLIILFXOW� $ JUHDW DPRXQW RI WUDQVIRUPDWLRQV

PXVW EH DSSOLHG WR WKH RULJLQDO LPDJH WR REWDLQ D VXIILFLHQWO\ DFFXUDWH ELQDU\ LPDJH RI WKH REMHFWV XQGHU

VWXG\� 7ZR GLIIHUHQW DSSURDFKHV DUH DYDLODEOH IRU DFKLHYLQJ WKLV JRDO� 7KH ILUVW RQH LV D SUREDELOLVWLF

DSSURDFK ZKHUH LQGLYLGXDO RU ORFDO LQIRUPDWLRQ FDQ EH REWDLQHG WKURXJK WKH GHVLJQ RI D VWRFKDVWLF PRGHO

DQG E\ PHDQV RI JOREDO PHDVXUHPHQWV SHUIRUPHG RQ WKH LPDJH >�@� 7KLV DSSURDFK LV SDUWLFXODUO\ XVHIXO

ZKHQ WKH DQDO\VHG VWUXFWXUHV DUH WRR FRPSOH[ RU WRR IX]]\ WR EH DGHTXDWHO\ VHJPHQWHG� 7KH PDLQ



SUREOHPV UDLVHG E\ WKLV WHFKQLTXH ILUVWO\ FRPH IURP WKH IDFW WKDW WKH UHDO VDPSOH PXVW ILW LQ WKH

SUREDELOLVWLF PRGHO� 6HFRQGO\� VRPH LQIRUPDWLRQ RQ WKH HOHPHQWDU\ EULFN RI WKH PRGHO �WKH �SULPDU\

JUDLQ�� LV QHFHVVDU\� LQIRUPDWLRQ ZKLFK OHDGV� VRRQHU RU ODWHU� WR D VHJPHQWDWLRQ SUREOHP� 7KLV DSSURDFK

ZLOO QRW EH GLVFXVVHG LQ WKLV SDSHU� :H VKDOO LQWURGXFH RQ WKH FRQWUDU\ WKH VHFRQG PHWKRGRORJ\ EDVHG RQ

WKH GLUHFW H[WUDFWLRQ RI WKH LQWHUHVWLQJ IHDWXUHV IURP WKH LPDJH� 9DULRXV PRUSKRORJLFDO WUDQVIRUPDWLRQV

FDQ EH XVHG WR EXLOG HIILFLHQW VHJPHQWDWLRQ WRROV IRU DFKLHYLQJ WKLV WDVN� )XUWKHUPRUH� PDWKHPDWLFDO

PRUSKRORJ\ SURYLGHV D JHQHUDO PHWKRGRORJ\ IRU LPDJH VHJPHQWDWLRQ EDVHG RQ WKH FRQFHSW RI WKH

PDUNHU�FRQWUROOHG ZDWHUVKHG >�@� 7KLV �REMHFW RULHQWHG� WHFKQLTXH UHTXLUHV WKDW UHJLRQV WR EH VHJPHQWHG

EH PDUNHG DQG WKDW D VHJPHQWDWLRQ FULWHULRQ EH GHILQHG� ,Q PRVW FDVHV� WKHVH WZR VWHSV DUH QRW HDVLO\

DFKLHYHG� )RUWXQDWHO\� PDQ\ KHOSIXO PRUSKRORJLFDO WRROV DUH DYDLODEOH� $PRQJ WKHP DUH PRUSKRORJLFDO

ILOWHUV� H[WUHPD H[WUDFWLRQ� G\QDPLFV DQG KLHUDUFKLFDO VHJPHQWDWLRQ� 6RPH RI WKHVH WRROV DUH ILUVW EULHIO\

LQWURGXFHG� WKHQ H[DPSOHV RI WKLV PHWKRGRORJ\ DUH JLYHQ LQ PLFURVFRSLF LPDJHU\ DQG LQGXVWULDO FRQWURO�

)LQDOO\� VRPH LQIRUPDWLRQ DERXW WKH FRPSXWDWLRQDO VSHHG DQG WKH KDUGZDUH DQG VRIWZDUH LPSOHPHQWDWLRQ

LV JLYHQ�

�� 35,1&,3/( 2) 7+( 0253+2/2*,&$/ 6(*0(17$7,21

���� :DWHUVKHGV

:DWHUVKHG WUDQVIRUPDWLRQ LV WKH EDVLF WRRO IRU LPDJH VHJPHQWDWLRQ LQ PDWKHPDWLFDO PRUSKRORJ\� $Q

H[WHQGHG SUHVHQWDWLRQ RI WKLV WUDQVIRUPDWLRQ FDQ EH IRXQG LQ >�@� /HW I EH DQ LPDJH DQG FRQVLGHU LW DV D

WRSRJUDSKLF VXUIDFH� 7KH FDWFKPHQW EDVLQV RI I DQG LWV ZDWHUVKHG OLQHV FDQ EH GHILQHG E\ PHDQV RI D

IORRGLQJ SURFHVV VWDUWLQJ IURP WKH PLQLPD �RU VLQNV� RI I� )ORRGV FRPLQJ IURP GLIIHUHQW PLQLPD DUH

VHSDUDWHG E\ GDPV RU ZDWHUVKHG OLQHV� 7KHVH ZDWHUVKHG OLQHV VXUURXQG WKH YDULRXV FDWFKPHQW EDVLQV RI I �

HDFK RQH FRQWDLQLQJ RQH DQG RQO\ RQH PLQLPXP �ILJXUH �D�� :DWHUVKHG WUDQVIRUPDWLRQ LQ LPDJH

VHJPHQWDWLRQ LV RIWHQ DSSOLHG WR WKH JUDGLHQW LPDJH EHFDXVH WKH FRQWRXUV RI WKH GLIIHUHQW UHJLRQV

FRUUHVSRQG WR WKH ZDWHUVKHG OLQHV RI WKH JUDGLHQW�

�D� �E�

)LJXUH �� )ORRGLQJ RI D IXQFWLRQ DQG ZDWHUVKHG �D�� V\QRSVLV RI WKH VHJPHQWDWLRQ PHWKRGRORJ\ �E��

���� 0DUNHU�FRQWUROOHG ZDWHUVKHGV

8QIRUWXQDWHO\� WKH UHDO ZDWHUVKHG RI D IXQFWLRQ I RIWHQ SUHVHQWV D ORW RI FDWFKPHQW EDVLQV SURGXFHG E\

VPDOO YDULDWLRQV LQ WKH JUH\ YDOXHV� 7KLV RYHU�VHJPHQWDWLRQ FDQ EH DYRLGHG LI WKH SDWWHUQV WR EH VHJPHQWHG

DUH PDUNHG EHIRUH DSSO\LQJ WKH ZDWHUVKHG WUDQVIRUP� ,Q WKLV FDVH� WKH IORRGLQJ SURFHVV LV RQO\ SHUIRUPHG

IURP WKH PDUNHU VHW DQG SURGXFHV DV PDQ\ FDWFKPHQW EDVLQV DV WKHUH DUH PDUNHUV LQ WKH PDUNHU VHW�

0RUHRYHU� WKH ZDWHUVKHG OLQHV ZLOO FRUUHVSRQG WR WKH FUHVW OLQHV RI I� WKDW LV WR WKH FRQWRXUV RI WKH PDUNHG

UHJLRQV LI WKH IXQFWLRQ LV D JUDGLHQW�



���� 6HJPHQWDWLRQ SDUDGLJP

7KH VHJPHQWDWLRQ SURFHGXUH PD\ WKHQ EH VSOLW LQWR WZR VWHSV� 7KH ILUVW RQH FRQVLVWV LQ PRGLI\LQJ WKH

LQLWLDO IXQFWLRQ �WKH JUDGLHQW IXQFWLRQ IRU LQVWDQFH� LQ RUGHU WR SURGXFH D QHZ IXQFWLRQ� VLPLODU WR WKH

RULJLQDO RQH� H[FHSW WKDW LWV LQLWLDO PLQLPD KDYH EHHQ UHSODFHG E\ D VHW RI PDUNHUV� 7KH VHFRQG VWHS LV

VLPSO\ WKH ZDWHUVKHG WUDQVIRUPDWLRQ RI WKH QHZ IXQFWLRQ� 7KLV DSSURDFK OHDGV WR D JHQHUDO PHWKRGRORJ\

RI WKH VHJPHQWDWLRQ FRQVLVWLQJ LQ VHOHFWLQJ ILUVW D PDUNHU VHW 0 SRLQWLQJ RXW WKH REMHFWV WR EH H[WUDFWHG�

WKHQ D IXQFWLRQ I DVVHVVLQJ D VHJPHQWDWLRQ FULWHULRQ �ZKLFK FDQ EH� EXW QRW QHFHVVDU\� WKH YDULDWLRQ RI WKH

JUH\ YDOXHV�� 7KLV IXQFWLRQ LV WKHQ PRGLILHG WR SURGXFH D QHZ IXQFWLRQ I
 KDYLQJ DV PLQLPD WKH VHW RI

PDUNHUV 0� 7KH VHJPHQWDWLRQ RI WKH LQLWLDO LPDJH LV SHUIRUPHG E\ WKH ZDWHUVKHG WUDQVIRUP RI I
� 7KH

VHJPHQWDWLRQ SURFHVV LV WKHUHIRUH GLYLGHG LQWR WZR VWHSV� DQ �LQWHOOLJHQW� SDUW ZKRVH SXUSRVH LV WKH

VHOHFWLRQ RI 0 DQG I DQG D �VWUDLJKWIRUZDUG� SDUW FRQVLVWLQJ LQ WKH XVH RI WKH ZDWHUVKHG WUDQVIRUPDWLRQ

DQG WKH LPDJH PRGLILFDWLRQ �ILJXUH �E�� 7KH ODWWHU WUDQVIRUPDWLRQ FDQ EH DFKLHYHG E\ PHDQV RI D YHU\

SRZHUIXO RSHUDWLRQ� WKH JHRGHVLF UHFRQVWUXFWLRQ >�@�

���� *HRGHVLF UHFRQVWUXFWLRQ

7KH JHRGHVLF UHFRQVWUXFWLRQ LV WKH H[WHQVLRQ RI WKH JHRGHVLF WUDQVIRUPDWLRQ >��@ WR JUH\WRQH LPDJHV� /HW

I DQG J EH WZR JUH\WRQH LPDJHV� ZLWK J≤I� 7KH UHFRQVWUXFWLRQ RI I E\ J LV JLYHQ E\ VXFFHVVLYH GLODWLRQV RI
J �XQGHU� I� 7KLV UHFRQVWUXFWLRQ 5J �I� FDQ EH SHUIRUPHG E\ LWHUDWLQJ WKH IROORZLQJ IRUPXOD�

J  ,QI�'LO�J��I� ���

ZKHUH 'LO�J� LV WKH GLODWLRQ E\ WKH HOHPHQWDU\ GLVN� XQWLO LGHPSRWHQFH �ILJXUH �D��

$ GXDO UHFRQVWUXFWLRQ 5
J�I� FDQ DOVR EH GHILQHG E\ XVLQJ VXFFHVVLYH HURVLRQV RI J �RYHU� I�

J  6XS�(UR�J��I� ���

�D� �E�

)LJXUH �� 5HFRQVWUXFWLRQ RI D IXQFWLRQ �D�� PRGLILFDWLRQ E\ PHDQV RI D GXDO UHFRQVWUXFWLRQ RI D IXQFWLRQ

E\ D VHW RI VHOHFWHG PDUNHUV �E��

7KLV UHFRQVWUXFWLRQ LV XVHG LQ WKH LPDJH PRGLILFDWLRQ SURFHVV LQWURGXFHG DERYH� $V LOOXVWUDWHG LQ ILJXUH

�E� WKLV GXDO UHFRQVWUXFWLRQ XVHV WKH FKDUDFWHULVWLF IXQFWLRQ RI WKH PDUNHU VHW 0 DQG SURGXFHV D QHZ

IXQFWLRQ ZKHUH WKH LQLWLDO PLQLPD DUH ILOOHG DQG UHSODFHG E\ QHZ RQHV FRUUHVSRQGLQJ WR WKH PDUNHU VHW 0�

�� 0253+2/2*,&$/ 722/6 86(' ,1 7+( 6(*0(17$7,21 352&(66

0DWKHPDWLFDO PRUSKRORJ\ SURYLGHV PDQ\ WRROV IRU KDQGOLQJ WKH LQWHOOLJHQW SDUW RI WKH VHJPHQWDWLRQ� ERWK

ZLWK UHJDUG WR WKH FKRLFH RI WKH VHJPHQWDWLRQ FULWHULRQ DV WR WKH PDUNHU VHOHFWLRQ� ,Q WKLV ODWWHU FDVH� PDQ\

WUDQVIRUPDWLRQV XVH WKH JHRGHVLF UHFRQVWUXFWLRQ�



���� 7KH VHJPHQWDWLRQ FULWHULD

7ZR PDMRU FULWHULD DUH XVHG LQ WKH LPDJH VHJPHQWDWLRQ SURFHVV� 7KH ILUVW RQH LV WKH YDULDWLRQ LQ JUH\ OHYHOV

LQ WKH LPDJH� 7KLV YDULDWLRQ LV UHSUHVHQWHG E\ WKH PRUSKRORJLFDO JUDGLHQW >��@ GHILQHG E\�

J�I�  'LO�I� � (UR�I� ���

2WKHU FRQWUDVW HQKDQFHUV FDQ EH XVHG DOWHUQDWHO\� 2QH RI WKH PRVW XVHIXO LV WKH WRS�KDW WUDQVIRUP >��@

GHILQHG E\�

7+�I�  I � 'LOQ�(URQ�I�� ���

ZKHUH 'LOQ DQG (URQ DUH UHVSHFWLYHO\ WKH VL]H Q GLODWLRQ DQG HURVLRQ�

7KLV WUDQVIRUPDWLRQ HQKDQFHV EULJKW DQG QDUURZ IHDWXUHV LQ WKH LPDJH� $ GXDO WRS�KDW WUDQVIRUP

HQKDQFLQJ WKH GDUN DQG QDUURZ VWUXFWXUHV FDQ DOVR EH GHILQHG�

&RQYHUVHO\ WR WKHVH FRQWUDVW HQKDQFHUV� LW LV VRPHWLPHV XVHIXO WR VPRRWK WKH LPDJH LQ RUGHU WR UHGXFH

RYHU�VHJPHQWDWLRQ� 7R DFKLHYH WKLV� YDULRXV PRUSKRORJLFDO ILOWHUV FDQ EH GHVLJQHG >��@� 2QH RI WKH PRVW

LQWHUHVWLQJ LV WKH UHFRQVWUXFWLRQ�RSHQLQJ ILOWHU EXLOW IURP D JHRGHVLF UHFRQVWUXFWLRQ RI D IXQFWLRQ E\ LWV

HURVLRQ�

$QRWKHU LPSRUWDQW FULWHULRQ IRU WKH VHJPHQWDWLRQ LV WKH VKDSH RI WKH REMHFWV� ,W LV SDUWLFXODUO\ KHOSIXO LQ

WKH VHSDUDWLRQ RI LQWULFDWH ELQDU\ REMHFWV� 7KLV FULWHULRQ FDQ EH IRUPDOLVHG DQG PDQLSXODWHG E\ PHDQV RI

WKH GLVWDQFH IXQFWLRQ RI D VHW >�@� 0RUH VRSKLVWLFDWHG FULWHULD FDQ EH GHVLJQHG EDVHG RQ D FRPELQDWLRQ RI

VKDSHV DQG FRQWUDVW >��@�

���� 7KH PDUNLQJ WRROV

0DUNHUV FDQ EH REWDLQHG E\ YDULRXV PHDQV� +RZHYHU� LQ PDQ\ FDVHV� WKH\ FRUUHVSRQG WR WKH H[WUHPD

�PLQLPD RU PD[LPD� RI D IXQFWLRQ �D FULWHULRQ IXQFWLRQ RU DQ\ RWKHU IXQFWLRQ�� )RU LQVWDQFH� DV VHHQ

DERYH� WKH KRPRJHQHRXV UHJLRQV FDQ EH PDUNHG E\ WKH PLQLPD RI WKH JUDGLHQW� 7KH H[WUHPD RI D IXQFWLRQ

I FDQ EH REWDLQHG E\ D JHRGHVLF UHFRQVWUXFWLRQ >�@� 7KH PLQLPD P�I� DQG PD[LPD 0�I� DUH JLYHQ E\�

P�I�  5
I���I� � I � 0�I�  I � 5I���I� ���

,W LV DOVR SRVVLEOH WR VHOHFW VXIILFLHQWO\ VLJQLILFDQW H[WUHPD E\ GHOHWLQJ WKRVH ZKRVH GHSWK� RU KHLJKW� LV

ORZHU WKDQ D JLYHQ YDOXH K� 7KHVH K�PLQLPD PK�I� RU K�PD[LPD 0K�I� DUH JLYHQ E\�

PK�I�  5
I�K�I� � I � 0K�I�  I � 5I�K�I� ���

$QRWKHU SRZHUIXO FKDUDFWHULVDWLRQ RI WKH H[WUHPD LV JLYHQ E\ WKHLU G\QDPLFV >�@� 7KH G\QDPLFV RI D

PLQLPXP FRUUHVSRQGV WR WKH KHLJKW ZKLFK PXVW EH FOLPEHG DORQJ D SDWK RQ WKH WRSRJUDSKLF VXUIDFH

DVVRFLDWHG ZLWK WKH IXQFWLRQ WR UHDFK D SRLQW DW D ORZHU DOWLWXGH WKDQ WKH PLQLPXP� 7KLV SDUDPHWHU

FKDUDFWHULVHV WKH VLJQLILFDQFH RI D PLQLPXP LQ UHODWLRQ WR WKH VXUURXQGLQJ �EXW QRW QHFHVVDULO\ DGMDFHQW�

RQHV�

7KH PDLQ GUDZEDFN RI WKHVH WUDQVIRUPDWLRQV LV WKH QHHG IRU DQ DSSURSULDWH VHOHFWLRQ RI WKH YDOXH RI WKH

SDUDPHWHU �KHLJKW RU G\QDPLFV� DEOH WR GHWHFW WKH UHOHYDQW H[WUHPD� $QRWKHU DSSURDFK QDPHG �ZDWHUIDOO

WUDQVIRUPDWLRQ� DYRLGV WKLV GUDZEDFN EHFDXVH LW LV QRQ SDUDPHWULF >�@� 6WDUWLQJ IURP WKH LQLWLDO ZDWHUVKHG

RI WKH IXQFWLRQ I� ZKLFK SURGXFHV RYHU�VHJPHQWDWLRQ� DQRWKHU ZDWHUVKHG WUDQVIRUP LV SHUIRUPHG RQ WKH

IXQFWLRQ I
 GHILQHG E\�

I
  5
Z�I� ���

ZKHUH Z LV WKH FKDUDFWHULVWLF IXQFWLRQ RI WKH FDWFKPHQW EDVLQV RI I�

7KLV QRQ SDUDPHWULF DSSURDFK OHDGV WR D YHU\ HIILFLHQW KLHUDUFKLFDO VHJPHQWDWLRQ WHFKQLTXH >�@�



�� $33/,&$7,21 (;$03/(6

7ZR H[DPSOHV ZLOO LOOXVWUDWH WKH XVH RI WKHVH VHJPHQWDWLRQ WRROV�

7KH ILUVW RQH FRQFHUQV WKH VHJPHQWDWLRQ RI RYHUODSSLQJ JUDLQV RI VLOYHU QLWUDWH VFDWWHUHG RQ D

SKRWRJUDSKLF SODWH �ILJXUH �D�� 7R VHJPHQW WKLV LPDJH� WKH EDFNJURXQG� WKH JUDLQV DQG WKH RYHUODSSLQJ

UHJLRQV PXVW EH PDUNHG� $ ELQDU\ PDVN ; RI WKH JUDLQV LV REWDLQHG E\ DQ DXWRPDWLF WKUHVKROGLQJ� 7KH

PD[LPD RI WKH GLVWDQFH IXQFWLRQ G�;� SURYLGH WKH PDUNHUV RI WKH JUDLQV� 7KH ZDWHUVKHG WUDQVIRUPDWLRQ RI

WKH LQYHUWHG GLVWDQFH IXQFWLRQ �G�;� SURGXFHV GLYLGH OLQHV SDVVLQJ WKURXJK WKH RYHUODSSLQJ UHJLRQV� 7KHVH

OLQHV WKHUHIRUH FDQ EH XVHG WR PDUN WKHVH RYHUODSSLQJ UHJLRQV� 7KH PDUNHU RI WKH EDFNJURXQG LV REWDLQHG

E\ HURGLQJ ;F �ILJXUH �E�� 7KH IXQFWLRQ FRQWUROOLQJ WKH VHJPHQWDWLRQ LV WKH JUDGLHQW� 7KH ILQDO

VHJPHQWDWLRQ LV JLYHQ LQ ILJXUH �F�

�D� �E� �F�

)LJXUH �� 7(0 LPDJH RI VLOYHU JUDLQV �D�� VHW 0 RI PDUNHUV �E�� ILQDO VHJPHQWDWLRQ �F��

7KH VHFRQG H[DPSOH LV D PDFURVFRSLF DSSOLFDWLRQ� ,WV SXUSRVH LV WR H[WUDFW D GHIRUPDWLRQ JULG LQ D

VWDPSHG PHWDO VKHHW �ILJXUH �D� >��@� ,Q WKLV FDVH� WKH PDUNHUV RI WKH UHJLRQV EHWZHHQ WKH JULG DUH

REWDLQHG E\ VHOHFWLRQ RI WKH PD[LPD RI KLJK G\QDPLFV DQG WKH FULWHULRQ IXQFWLRQ LV WKH EODFN WRS�KDW

WUDQVIRUP �ILJXUH �E��

�D� �E�

)LJXUH �� &ORVH YLHZ RI D VWDPSHG PHWDO VKHHW ZLWK LWV GHIRUPDWLRQ JULG �D�� VHJPHQWDWLRQ RI WKH JULG �E��

0DQ\ RWKHU H[DPSOHV RI VHJPHQWDWLRQ SHUIRUPHG E\ PHDQV RI WKLV PHWKRGRORJ\ FDQ EH IRXQG LQ >�@� >��@

DQG >�@�



�� 3(5)250$1&(6 $1' &21&/86,216

7KLV SRZHUIXO DSSURDFK RI VHJPHQWDWLRQ QHHGV IDVW DQG HIILFLHQW DOJRULWKPV� 8QWLO UHFHQWO\� WKH

FRPSXWDWLRQ WLPH RI D ZDWHUVKHG WUDQVIRUPDWLRQ ZDV WKH PDMRU GUDZEDFN RI WKLV PHWKRGRORJ\� ,W LV QR

ORQJHU WKH FDVH WRGD\� DV PDQ\ QHZ DOJRULWKPV DQG SURFHVVRUV KDYH EHHQ GHVLJQHG ZKLFK GUDPDWLFDOO\

LQFUHDVH WKH VSHHG RI WKHVH WUDQVIRUPDWLRQV� 5HFXUVLYH DOJRULWKPV� DUURZLQJ DOJRULWKPV >�@� KLHUDUFKLFDO

TXHXHV >��@� WKH XVH RI DQDPRUSKRVLV >�@ FRXSOHG ZLWK IDVW KDUGZDUH SURFHVVRUV >��@ DOORZ WR VHJPHQW D

SLFWXUH LQ D IHZ KXQGUHG PLOOLVHFRQGV DQG QR WKHUH LV GRXEW WKDW WKLV VSHHG LV JRLQJ WR LQFUHDVH LQ WKH QHDU

IXWXUH� 7KHVH WRROV DUH PRUH DQG PRUH DGDSWHG WR WKH FRPSOH[LW\ RI WKH QHZ VHQVRUV DQG RI WKH LPDJHV

WKH\ SURYLGH� 7KLV WHFKQLTXH FDQ EH DSSOLHG VXFFHVVIXOO\ WR �' LPDJHV >�@ DV ZHOO DV WR FRORXU RQHV >��@�

)LQDOO\� WKH JDS EHWZHHQ WKLV DSSURDFK DQG WKH VWRFKDVWLF PHWKRGV LV QRW DV GHHS DV LW XVHG WR EH DQG� LQ

PDQ\ H[DPSOHV� WKHVH WZR PHWKRGV HIILFLHQWO\ FROODERUDWH >��@� WKH VHJPHQWDWLRQ DOORZV WKH H[WUDFWLRQ RI

WKH SULPDU\ JUDLQ� ZKLOH PRGHOLQJ HQDEOHV GHDOLQJ ZLWK KLJKO\ LQWULFDWH VWUXFWXUHV XQUHDFKDEOH WR

VHJPHQWDWLRQ�

�� 5()(5(1&(6

�� %HXFKHU� 6�� 6HJPHQWDWLRQ G
,PDJHV HW 0RUSKRORJLH 0DWKpPDWLTXH� 'RFWRUDWH 7KHVLV� 3DULV 6FKRRO RI

0LQHV� �����

�� %HXFKHU� 6�� 6HJPHQWDWLRQ WRROV LQ PDWKHPDWLFDO PRUSKRORJ\� ,Q� 3URF� 63,( &RQI�� 6DQ 'LHJR� �����
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