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$QNDUD�8QLYHUVLW\��)DFXOW\�RI�6FLHQFH��'HSDUWPHQW�RI�(OHFWURQLF�(QJLQHHULQJ�������%HVHYOHU�$QNDUD�785.(<IDUL#VFLHQFH�DQNDUD�HGX�WUWHODWDU#VFLHQFH�DQNDUD�HGX�WU
$EVWUDFW,Q� WKLV� SDSHU�� D� QHZ� DOJRULWKP� EDVHG� RQ� WZR� GLPHQVLRQDO�GLVFUHWH�PRPHQW� WUDQVIRUPV� LV� SUHVHQWHG� IRU� WKH� GHWHFWLRQ�RI�DEUXSW�FKDQJHV�LQ�LPDJHV��7KH GHYHORSHG�DOJRULWKP�ZDV�WHVWHG� XQGHU� GLVWXUEDQFHV� VXFK� DV� QRLVH� DQG� LOOXPLQDWLRQ�YDULDWLRQV��7KH�SHUIRUPDQFH�RI�WKH�DOJRULWKP�ZDV�HYDOXDWHG�DQG� WKH� UHVXOWV� ZHUH� FRPSDUHG� WR� WKH� H[LVWLQJ� PHWKRGV���2XU�DOJRULWKP�RXWSHUIRUPV�WKH�H[LVWLQJ�PHWKRGV�LQ�WHUPV�RI�FRPSXWDWLRQ� WLPH� E\� UHGXFLQJ� WKH� QXPEHU� RI� IHDWXUHV�UHTXLUHG�IRU�GLIIHUHQFH�PHWULF�
.H\ZRUGV� &KDQJH� GHWHFWLRQ�� )HDWXUH� H[WUDFWLRQ�� 7ZR�GLPHQVLRQDO�PRPHQWV�
���,QWURGXFWLRQ&KDQJH�GHWHFWLRQ�KDV�DQ� LPSRUWDQW� UROH� LQ� LPDJH�SURFHVVLQJ��7KH�SUREOHP�RI�GHWHFWLQJ�DQG�HVWLPDWLQJ�WKH� ORFDWLRQ� RI� FKDQJH� SRLQWV� LQ� LPDJHV� LV�IXQGDPHQWDO� WR� PDQ\� DUHDV� RI� LPDJH� SURFHVVLQJ�DSSOLFDWLRQV� VXFK� DV� ZLGH� DUHD� VXUYHLOODQFH� >�@��PRQLWRULQJ� V\VWHPV� >�@� DQG� PDFKLQH� YLVLRQ�DSSOLFDWLRQV� >�@�� 7KH� EHQHILW� RI� GHWHFWLQJ� FKDQJHV�EHIRUH� DQ\� IXUWKHU� SURFHVVLQJ� LV� WKH� UHGXFWLRQ� RI� WKH�DPRXQW�RI�UDZ�LPDJH�GDWD�WR�EH�SURFHVVHG�>�@��2QH� RI� WKH� LPSRUWDQW� IHDWXUH� RI� D� FKDQJH�GHWHFWLRQ�V\VWHP�LV�LWV�UREXVWQHVV�WR�GLVWXUEDQFHV�OLNH�QRLVH�DQG� LOOXPLQDWLRQ�YDULDWLRQV�>�@��$QRWKHU�DVSHFW�LV� WKH� DPRXQW� RI� FRPSXWDWLRQ� WLPH� WKDW� PD\� EH�FULWLFDO�IRU�VRPH�VSHFLDO�DSSOLFDWLRQV�&RQWHQWV� RI� PRVW� LPDJH� VHTXHQFHV� FKDQJHV�G\QDPLFDOO\��7KLV�FKDQJH�PD\�RFFXU�LQ�YDULRXV�ZD\V��$Q� XQNQRZQ� REMHFW� PD\� DSSHDU� LQ� WKH� VFHQH� RU�PRYLQJ� DURXQG� WKH� VFHQH� RU� YLFH� YHUVD�� 0DQ\� RI�LPDJH� SURFHVVLQJ� V\VWHPV� XVH� WKLV� LQIRUPDWLRQ� IRU�WKHLU� SXUSRVHV�� )RU� H[DPSOH�� GHWHFWLRQ� � RI� � WKHVH�FKDQJHV� LQ� VHTXHQWLDO� LPDJH� IUDPHV�PD\� EH� WKH� ILUVW�DQG�PRVW�LPSRUWDQW�VWHS�IRU�UHFRJQLWLRQ�&KDQJH� GHWHFWLRQ� FDQ� EH� WKRXJKW� DV D� IHDWXUH�H[WUDFWLRQ� SUREOHP�� %DVLFDOO\�� WKH� V\VWHP� GHVLJQHG�WDNHV� WZR� LQSXW� LPDJHV� DQG� FDOFXODWHV� YDULRXV�IHDWXUHV� DV� GHVLUHG��&DOFXODWLRQV�PD\� EH�SL[HO� EDVHG�RU� UHJLRQ� EDVHG��7KH�VHOHFWHG� IHDWXUHV� DUH� FRPSDUHG�LI� WKHUH� LV� D� VLJQLILFDQW� FKDQJH� DW� WKDW� ORFDWLRQ��&DOFXODWHG� IHDWXUHV� PXVW� EH� GLVWLQFW� IRU� GLIIHUHQW�LQSXW� LPDJHV�� 7KH\� PXVW� EH� UREXVW� DJDLQVW� DOO�GLVWXUEDQFHV� HQFRXQWHUHG� DV� IDU� DV� SRVVLEOH�� )RU�

H[DPSOH� LI� WKHUH� LV� LOOXPLQDWLRQ� FKDQJH� LQ� WKH� VFHQH��LQ� RUGHU� WR� GHWHFW� FKDQJHV� VXFFHVVIXOO\�� VHOHFWHG�IHDWXUHV� PXVW� QRW� WR� EH� DIIHFWHG� E\� WKLV� HIIHFW��&DOFXODWLRQV� RI� WKH� QXPEHU� RI� IHDWXUHV� GHSHQGV� RQ�WKH�UHTXLUHPHQW�'LVWXUEDQFHV� IDFHG� ZLWK� IRU� FKDQJH� GHWHFWLRQ�SUREOHP� DUH� LOOXPLQDWLRQ� FKDQJHV� DQG� QRLVH� HIIHFWV��,Q� RUGHU� WR� RYHUFRPH� WKHVH� LQIOXHQFHV�� HIIHFWV� RQ�LPDJHV�PXVW�EH�GHFUHDVHG�>�@��,I� WKLV� LV�QRW�SRVVLEOH��IHDWXUHV� OHVV� VHQVLWLYH� WR� WKHVH� HIIHFWV� PXVW� EH�VHOHFWHG��0DQ\� FKDQJH� GHWHFWLRQ� DOJRULWKPV� KDYH� EHHQ�UHSRUWHG� LQ� OLWHUDWXUH�� 6NLVWDG� DQG� -DLQ� VXJJHVWHG� D�PHWKRG� IRU� FKDQJH� GHWHFWLRQ� LQ� YDU\LQJ� LOOXPLQDWLRQ�FDVH� >�@�� $QRWKHU� PHWKRG� VXJJHVWHG� E\� /LX�� )X� DQG�&KDQJ� GHSHQGV� RQ� WKH� FLUFXODU� VKLIW� PRPHQWV� >�@��&DUORWWR� SXUSRVHG� DQRWKHU� DSSURDFK� IRU� FKDQJH�GHWHFWLRQ� >�@��KLV�DOJRULWKP�IRU�GHWHFWLRQ�GHSHQGV�RQ�WKH�XVH�RI�VSHFLILF�SDWWHUQV�RI�FKDQJH�LQVWHDG�RI�ORFDO�LPDJH�SURSHUWLHV��/L�DQG�=KRX�XVHG�HGJH�FRQWRXUV�DV�ORFDO� LPDJH� IHDWXUHV� LQ� WKHLU� LPDJH� VHJPHQWDWLRQ�DOJRULWKP�>�@�,Q� WKLV�SDSHU��ZH� LQYHVWLJDWHG� WKH�DERYH�PHWKRGV�ZKLFK� GHSHQGV� RQ� ORFDO� YDULDQFHV� DQG� FLUFXODU� VKLIW�PRPHQWV�� H[DPLQHG� WKHLU� SHUIRUPDQFHV� IRU�GLVWXUEDQFHV� H[SODLQHG�� 7KHQ�� ZH� FDUULHG� RXW� WZR�GLPHQVLRQDO� PRPHQWV� >�@�� DV� IHDWXUHV� LQ� RXU�DOJRULWKP� DQG� XVHG� WKHP� IRU� H[SHULPHQWV�� 1H[W�VHFWLRQV� H[SODLQ� VRPH� SUHYLRXVO\� SXEOLVKHG�PHWKRGV�DQG�RXU�DOJRULWKP�LQ�GHWDLO�
���5HODWHG�:RUNV�DQG�3URSRVHG�0HWKRG7KH� VLPSOHVW� PHWKRG� IRU� FKDQJH� GHWHFWLRQ� LV�GLIIHUHQFLQJ� WKH� LPDJHV� IROORZHG�E\� WKUHVKROGLQJ�� ,Q�WKLV�PHWKRG�� VHOHFWHG� IHDWXUHV� DUH� LQWHQVLW\� OHYHOV� RI�WKH�LPDJHV��7KLV�LV�WKH�OHDVW�FRPSOH[�PHWKRG�IURP�DOO�RWKHUV�� &KDQJHV� FDQ� EH� FRPSXWHG� HDVLO\� EHFDXVH� RI�WKH� OHVV� QXPEHU� RI� RSHUDWLRQV��%XW� WKLV�PHWKRG�PD\�FUDVK� HDVLO\� RZLQJ� WR� WKH� QDWXUH� RI� HIIHFWLYH�GLVWXUEDQFHV�� 'HWHFWHG� FKDQJHV� PD\� EH� FDXVHG� E\�DFWXDO� REMHFW� FKDQJHV� RU� LW� PD\� EH� FDXVHG� E\� RWKHU�HIIHFWV�OLNH�QRLVH��'HFLVLRQ�UXOH�LV�JLYHQ�DV�IROORZV�
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:KHUH� I��[�\� DQG� I��[�\� GHQRWHV� LQSXW� LQWHQVLW\�LPDJHV�� G�[�\� GHQRWHV� GLIIHUHQFH� PHWULF�� 7 GHQRWHV�SUHGHWHUPLQHG� WKUHVKROG� DQG� F�[�\� GHQRWHV� RXWSXW�LPDJH� ZLWK� FKDQJHV�� 7KLV� LV� WKH� XVXDO� PHWKRG� IRU�FKDQJH�GHWHFWLRQ�SURFHVV�H[FHSW�WKDW�VHOHFWHG�IHDWXUHV�PD\�FKDQJH�6NLVWDG�DQG�-DLQ¶V�PHWKRG�>�@�ZDV�WKH�VROXWLRQ�IRU�FKDQJH� GHWHFWLRQ� LQ� YDU\LQJ� LOOXPLQDWLRQ� FDVH�� 7KHLU�PHWKRG� QDPHG� µVKDGLQJ� PRGHO� PHWKRG¶� GHSHQGV� RQ�PRGHOLQJ�WKH�VWUXFWXUH�RI� WKH�LPDJH�LQWHQVLWLHV��7KH\�XVHG�3URQJ¶V�VKDGLQJ�PRGHO�ZKLFK�VD\V�EDVLFDOO\�WKDW�µIRU� D� JLYHQ� SRLQW�3�� LQWHQVLW\� RI�3 LV� PXOWLSO\� RI�LOOXPLQDWLRQ� DQG� SRLQWV� VKDGLQJ� FRHIILFLHQW¶�� 7KH\�XVHG� WKLV� LQIRUPDWLRQ� WR� HOLPLQDWH� HIIHFWV� RI�LOOXPLQDWLRQ� FKDQJHV�� )RU� WKLV� SXUSRVH� WKH\� GLYLGHG�LQSXW� LPDJHV�� ODWHU� WKH\� FRPSXWHG� ORFDO� YDULDQFHV� WR�JHQHUDWH�GLIIHUHQFH�PHWULF�DV�JLYHQ�LQ�HTXDWLRQ������^ ` °¿°¾
½
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:KHUH� (^`� GHQRWHV� H[SHFWLRQ� RSHUDWRU�� 0�1GHQRWHV� VL]H�RI� WKH�UHJLRQ�RI� LQWHUHVW� �$L���PL GHQRWHV�PHDQ� YDOXH� RI� LQSXW� LQWHQVLW\� UDWLRV� LQ� $L DQG� VLGHQRWH�VHFRQG�FHQWUDO�PRPHQW��YDULDQFH��RI��$L��7KLV�PHWKRG� RYHUFRPH� LOOXPLQDWLRQ� FKDQJHV�� EXW� � DW� WKH�VDPH� WLPH� LW� LV� YHU\� VXVFHSWLEOH� WR� QRLVH� EHFDXVH� RI�WKH�QDWXUDO�FKDUDFWHULVWLFV�$QRWKHU�PHWKRG�VXJJHVWHG�E\�/LX��)X�DQG�&KDQJ�>�@�� GHSHQGV� RQ� WKH� FLUFXODU� VKLIW�PRPHQWV� DV� LPDJH�IHDWXUHV�� 7KLV� PHWKRG� ZDV� OHVV� VXVFHSWLEOH� WR� QRLVH�EHFDXVH� IHDWXUHV� XVHG� ZHUH� ZHLJKWHG� VXP� RI� WKH�FROXPQV��RU�URZV���LQ�WKH�UHODWHG�$L�
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,Q� WKLV� HTXDWLRQ� PM[�N GHQRWHV� MWK� FLUFXODU� VKLIW�PRPHQW� RI�$L LQ� NWK� LPDJH� IUDPH� DORQJ�[ GLUHFWLRQ���[¶ WHUP� GHQRWHV� DFWXDO� SL[HO� FRRUGLQDWHV� LQ� ZKROH�LPDJH�� �[¶�M �PRG0 WHUP� GHQRWHV� UHPDLQGHU� RI� �[¶�M�GLYLGHG� E\�0 H[FHSW� WKDW� UHVXOW� LV� 0� LI� �[¶�M� LV� D�PXOWLSOH�RI�0��$V�FDQ�EH�VHHQ�WKDW��[�M�PRG0 WHUP�LV�D�ZHLJKWLQJ� IXQFWLRQ�� 6LPLODU� HTXDWLRQ� FDQ� EH� ZULWWHQ�IRU�\ GLUHFWLRQ�

$V� GHVFULEHG� LQ� WKH� SUHYLRXV� VHFWLRQ�� GLVWLQFW�IHDWXUHV�PXVW�EH�FDOFXODWHG�IRU�FKDQJH�GHWHFWLRQ��)RU�WKLV� SXUSRVH� ZH� SURSRVHG� WR� XVH� WZR� GLPHQVLRQDO�JHQHUDO�LQWHJUDO�WUDQVIRUP�WR�JHQHUDWH�LPDJH�IHDWXUH�
³ ³ \[ NN G[G\YX\[Z\[IYXJ � ������������������� ���

'LVFUHWH� IRUPXOD� FDQ� EH� ZULWWHQ� LQ� WKH� VDPH�PDQQHU��)XQFWLRQ�Z�[�\�X�Y�«�� LQ�HTXDWLRQ� ���� IRUPV�NHUQHO�RI�WKH�WUDQVIRUP��,WV�FRQVWUXFWLRQ�DIIHFWV�UHVXOW�DQG� GHSHQGV� RQ� UHTXLUHPHQW�� )RU� H[DPSOH�� LI� LW� LV�VHOHFWHG� DV� JLYHQ� LQ� HTXDWLRQ� ����� LW� UHVXOWV� D[LDO�PRPHQW�RI�WKH�IXQFWLRQ�IN�[�\��DORQJ�K GLUHFWLRQ�
�FRV��VLQ����� QK\QK[K\[Z SS � ��������
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(TXDWLRQ� ���� LV� WKH�GLVFUHWH� IRUP�RI� HTXDWLRQ� ����IRU� WKLV� H[DPSOH��:LWK�PN�K��� DQRWKHU� IHDWXUH� RI� WKH�LPDJH�ZKLFK� LV�V\PPHWU\� WUDQVIRUP�RI�IN�[�\���FDQ�EH�FDOFXODWHG� >�@�� $QRWKHU� H[DPSOH� LV� WZR� GLPHQVLRQDO�IRXULHU�WUDQVIRUP��ZKHUH�Z�[�\�Z��Z�� HMZ�[HMZ�\��,Q� RXU� DOJRULWKP�� ZH� XVHG� WZR� GLPHQVLRQDO�PRPHQWV� WR� GHVFULEH� ORFDO� LPDJH� SURSHUWLHV�DFFRUGLQJ�WR�HTXDWLRQ�����DQG�����DV�JLYHQ��¦¦   0
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(TXDWLRQ� ���� GHVFULEHV�S�TWK� GLVFUHWH�PRPHQW� LQ�WKH�UHJLRQ�RI�LQWHUHVW��$L��,W�FDQ�EH�VKRZQ�DV�H[WHQGHG�YHUVLRQ� RI� RQH� GLPHQVLRQDO� FLUFXODU� VKLIW� PRPHQWV�H[FHSW�D�IHZ�GHWDLO��)LUVW��VXP�RI�WKH�$L��ZKLFK� LV�WKH�GHQRPLQDWRU� RI� WKH� HTXDWLRQ� LV� RQO\� D� VFDOLQJ� IDFWRU�IRU� FDOFXODWLRQ�� $OVR�� LW� FDQ� EH� XVHG� WR� HVWLPDWH�GLVFUHWH�WZR�GLPHQVLRQDO�PRPHQWV�GHVFULEHG�DV�JLYHQ��LQ�HTXDWLRQ�����
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6HFRQG�� LW� GRHVQ¶W� FRQWDLQ� VKLIW� FRHIILFLHQW� M��KRZHYHU� FDOFXODWHG� FLUFXODU� VKLIW� PRPHQWV� IRU�



YDULRXV� VKLIW� FRHIILFLHQWV� GRQ¶W� KDYH� DQ\� DGGLWLRQDO�LQIRUPDWLRQ� DERXW� LPDJH�� 6SHFLDOO\�� WKLV� HTXDWLRQ�FRQWDLQV�LQIRUPDWLRQ�DERXW�HDFK�GLUHFWLRQ�
���([SHULPHQWDO�5HVXOWV6RPH� UHVXOWV� DUH� SUHVHQWHG� LQ� WKLV� VHFWLRQ�ZLWK� D����[���� SL[HO� JUD\VFDOH� EORRG� LPDJH� WDNHQ� IURP�0DWODE� VWLOO� LPDJH� JDOOHU\�� 7KLV� LPDJH� LV� JLYHQ� LQ�ILJXUH� �D�� 6RPH� VPDOO� REMHFWV� KDYH� EHHQ� DGGHG� WR�LPDJH� LQ� RUGHU� WR� REWDLQ� D� PRGLILHG� YHUVLRQ� RI� WKLV�H[SHULPHQW�LV�VKRZQ�LQ�ILJXUH��E��%ORFN�VL]H�ZDV��[��LQ� DOO� WHVWV� DQG� ZH� VHOHFWHG� S T ���� IRU� PRPHQW�FDOFXODWLRQV��)LJXUH� �D�� E� DQG�F� VKRZV� WKH� UHVXOWV�RI�GHWHFWLQJ� FKDQJHV� EHWZHHQ� ILJXUH� �D� DQG� E� ZLWK�DOJRULWKPV� µVKDGLQJ�PRGHO¶�� µFLUFXODU� VKLIW�PRPHQWV¶�DQG�µWZR�GLPHQVLRQDO�PRPHQWV¶�LQ�QRLVH�IUHH�FDVH���,W�FDQ� FOHDUO\� EH� VHHQ� WKDW� WKHUH� LV� QR� VLJQLILFDQW�GLIIHUHQFH� EHWZHHQ� UHVXOWV� IRU� WKLV� H[DPSOH�� 1H[W�H[SHULPHQW� UHVXOWV� LQ� ILJXUH� �D� DQG� ILJXUH� �D� VKRZV�VKDGLQJ� PRGHO� PHWKRG� FUDVKHV� LQ� GHWHFWLRQ� EHFDXVH�VHOHFWHG� IHDWXUHV� IRU� GHWHFWLRQ� DUH� ORFDO� LPDJH�YDULDQFHV��2WKHU� UHVXOWV�VKRZQ�LQ�ILJXUH��E��F� �ILJXUH��E�DQG�F�DUH�LGHQWLFDO�H[FHSW�QXPEHU�RI�IHDWXUHV�XVHG�IRU� GHWHFWLRQ��2XU�PHWKRG� RXWSHUIRUPV�FLUFXODU� VKLIW�PRPHQWV� PHWKRG�� DV� LW� KDV� OHVV� PDWKHPDWLFDO�FRPSOH[LW\� DQG� FRPSXWDWLRQ� WLPH�� 7DEOH� ���� VKRZV�HUURU� UDWHV� IRU� DOJRULWKPV� ZLWK� YDULRXV� QRLVH�YDULDQFHV�DQG�QXPEHU�RI�IHDWXUHV�FDOFXODWHG�
(UURU�5DWH��� 6KDGLQJ�0RGHO &LUFXODU�6KLIW�0RPHQWV ��'�0RPHQWV
1RLVH�IUHH ����� ����� �����
1RLV\�FDVHV� ������ ����� ����� �����
1RLV\�FDVHV� ������ ������ ����� �����
1XPEHU2I��IHDWXUHV � �� �

7DEOH�����(UURU� UDWHV� IRU�YDULRXV�QRLVH�YDULDQFHV�DQG�QXPEHU�RI�IHDWXUHV

���&RQFOXVLRQ7KLV�ZRUN� GHVFULEHV� D� QHZ� DSSURDFK� � WR� FKDQJH�GHWHFWLRQ�EDVHG�RQ�WZR�GLPHQVLRQDO�GLVFUHWH PRPHQW�WUDQVIRUP�� 7ZR� GLIIHUHQW� SUHYLRXV� PHWKRGV� DUH�LQYHVWLJDWHG� LQ� WKLV� ZRUN� LQ� RUGHU� WR� FRPSDUH�SHUIRUPDQFHV� ZLWK� RXU� PHWKRG� IRU� ERWK� QRLVH� IUHH�DQG� QRLV\� FDVHV�� $GYDQWDJH� RI� RXU� DOJRULWKP� LV� WR�GHFUHDVH� FRPSXWDWLRQ� WLPH� DQG� FRPSXWDWLRQDO�FRPSOH[LW\�� 7KLV� LV� GXH� WR� OHVV� QXPEHU� RI� IHDWXUHV�QHHGHG�IRU�VDPH�UHVXOWV��
5HIHUHQFHV>�@��&DUORWWR�0��-�����������³'HWHFWLRQ�DQG�DQDO\VLV�RI�FKDQJH� LQ� UHPRWHO\� VHQVHG� LPDJHU\� ZLWK� DSSOLFDWLRQ�WR� ZLGH� DUHD� VXUYHLOOHQFH´�� ,(((� 7UDQVDFWLRQV� RQ�,PDJH�3URFHVVLQJ��YRO�����QR����SS����������>�@���&KHQ�/��DQG�&KDQJ�6�����������³$�YLGHR�WUDFNLQJ�V\VWHP� ZLWK� DGDSWLYH� SUHGLFWRUV´�� 3DWWHUQ�5HFRJQLWLRQ��YRO�������SS������������>�@� � �-D\DUDPDPXUWK\�6��1��DQG�-DLQ�5�����������³$Q�DSSURDFK� WR� WKH� VHJPHQWDWLRQ� RI� WH[WXUHG� G\QDPLF�VFHQHV´�� &RPSXWHU� 9LVLRQ�� *UDSKLFV� DQG� ,PDJH�3URFHVVLQJ��YRO������SS����������>�@����'XUXFDQ�(���=LOLDQL�)��DQG�*HUHN�g��1�����������³&KDQJH� GHWHFWLRQ� ZLWK� DXWRPDWLF� UHIHUHQFH� IUDPH�XSGDWH�DQG�NH\�IUDPH�GHWHFWRU´��1RQOLQHDU�6LJQDO�DQG�,PDJH�3URFHVVLQJ�16,3¶����YRO�����SS��������>�@� � � /LX� 6��� )X� &�� DQG� &KDQJ� 6��� �������� ³6WDWLFDO�FKDQJH� GHWHFWLRQ� ZLWK� PRPHQWV� XQGHU� WLPH�YDU\LQJ�LOOXPLQDWLRQ´�� ,(((� 7UDQVDFWLRQV� RQ� ,PDJH�3URFHVVLQJ��YRO�����QR����SS������������>�@� � � 0LOOHU� -�:�9��� �������� ³,PDJH� SURFHVVLQJ�WHFKQLTXHV� IRU� LOOXPLQDWLRQ� FRUUHFWLRQ´�� 63,(� 3LHUFH�5HFRJQLWLRQ�DQG�,PDJH�3URFHVVLQJ��YRO�������SS��������>�@� � 6NLVIWDG� .�� DQG� -DLQ� 5��� �������� ³,OOXPLQDWLRQ�LQGHSHQGHQW� FKDQJH� GHWHFWLRQ� IRU� UHDO� ZRUOG� LPDJH�VHTXHQFHV´�� &RPSXWHU� 9LVLRQ�� *UDSKLFV� DQG� ,PDJH�3URFHVVLQJ��YRO������SS����������>�@� � � /L� +�� DQG� =KRX� <��� �������� ³$�ZDYHOHW�EDVHG�SRLQW� IHDWXUH� H[WUDFWRU� IRU� PXOWL�VHQVRU� LPDJH�UHJLVWUDWLRQ´��63,(�YRO��������SS����������>�@� � �*HVX�9��'���9DOHQWL�&�� DQG�6WULQDWL�/��� ��������³/RFDO� RSHUDWRUV� WR� GHWHFW� UHJLRQV� RI� LQWHUHVW´��3DWWHUQ�5HFRJQLWLRQ�/HWWHUV��YRO������LVVXH��������SS������������
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