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SRGMHGQDNR�SRX]GDQD� L� UHSURGXFLELOQD� NDR� L�:HVWHUQ�EORW�PHWRGD��'RW�EORW� MH

NYDOLWDWLYQL�SRVWXSDN��DOL�PRGLILNRYDQ�QD�RYDM�QDaLQ�RQ�MH�L�VHPLNYDQWLWDWLYDQ�MHU
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DQWLWHOD�QD�SURWHLQH�POHND�L�GROD]L�GR�UHDNFLMH�DQWLJHQ�DQWLWHOR��8�LVWR

YUHPH��QRYRQDVWDOD�DQWLWHOD�L]D]LYDMX�L�DNWLYDFLMX�NRPSOHPHQWD�¬�RVQRYQRJ

HIHNWRUQRJ�VLVWHPD�X�KXPRUDOQRM�LPXQRVWL��.DNR�NRPSOHPHQW�LPD�NOMXaQX

XORJX�X�PHKDQL]PLPD�NRML�GRYRGH�GR�GHILQLWLYQH�HOLPLQDFLMH�DQWLJHQD�

]QDaDMDQ�MH�X�UD]YLMDQMX�LQIODPDWRUQLK�SURFHVD��8aHVWDOD�SRMDYD�]DSDOMHQ�

VNLK�UHDNFLMD�]D�SRVOHGLFX�LPD�QHVWDMDQMH�FUHYQLK�UHVLFD�L�L]UDYQDYDQMH

SRYU^LQH�FUHYD��=ERJ�VPDQMHQMD�FUHYQH�SRYU^LQH�GROD]L�GR�SRMDYH�PDODS�

VRUSFLMH�

5D]OLaLWD�NOLQLaND�VOLND�NRG�SDFLMHQDWD�NDR�L�QHGRYROMQR�SURXaHQL�PH�

KDQL]PL�NRML�GRYRGH�GR�RYDNYLK�SRUHPH`DMD�]DKWHYDMX�RSVHCQD�NOLQLaND�L

ODERUDWRULMVND�LVSLWLYDQMD�NRMD�VH�REDYOMDMX�(OLVD�LOL�:HVWHUQ�EORW�PHWR�

GDPD��(OLVD�WHVWRYL�RPRJX`DYDMX�NYDQWLWDWLYQR�RGUH_LYDQMH�SRMHGLQDaQLK

SURWHLQD�SD�VH�SULPHQMXMX� L�]D�XWYU_LYDQMH�DQWLWHOD��.DNR�VH�NRG

SUHRVHWOMLYRVWL�QD�RGUH_HQH�DOHUJHQH�RELaQR�UD]YLMH�^LURN�VSHNWDU�DQWLWHOD�

]D�GRND]LYDQMH�SUHRVHWOMLYRVWL�SRWUHEQR�MH�XUDGLWL�aLWDYX�SDOHWX�DQDOL]D

(OLVD�PHWRGRP��3UHGQRVW�RYH�PHWRGH�MH�^WR�VH�SUHFL]QR�PRCH�RGUHGLWL�NRQ�

FHQWUDFLMD�SULVXWQLK�DQWLWHOD��:HVWHUQ�EORW�PHWRGH�RPRJX`DYDMX��GHWHNFLMX

YL^H�SURWHLQD��DQWLWHOD��LVWRYUHPHQR��SUL�aHPX�VH�NRQFHQWUDFLMH�SRMHGLQLK

SURWHLQD�QH�PRJX�SUHFL]QR�RGUHGLWL��WH�MH�PHWRGD�VHPLNYDQWLWDWLYQD��2EH

PHWRGH�VX�L]X]HWQR�]DKWHYQH�X�SRJOHGX�YUHPHQD�L�RSUHPH�WH�QLVX�SRJRGQH

NDR�VNULQLQJ�PHWRGH�]D�GRND]LYDQMH�SUHRVHWOMLYRVWL�

&LOM�RYRJ�UDGD�MH�GD�VH�RVPLVOL�EU]D��WDaQD�L�MHGQRVWDYQD�PHWRGD�]D

GRND]LYDQMH�SUHRVHWOMLYRVWL�QD�POHNR��.DR�RVQRYD�]D�QRYX�PHWRGX�NRUL^`HQ

MH�'RW�EORW�SRVWXSDN�NRML�MH�PRGLILNRYDQ�L�VSHFLILaQR�SULSUHPOMHQ��

0DWHULMDO�L�PHWRGH

8�VYUKX�XWYU_LYDQMD�IXQNFLRQDOQRVWL�L�YDOLGQRVWL�QRYH�PHWRGH�]D

DQDOL]X�MH�X]HWR����VHUXPD�SDFLMHQDWD�SUHRVHWOMLYLK�QD�POHNR��$QWLWHOD�QD

ND]HLQ�L�SURWHLQH�VXUXWNH�X�QMLKRYRP�VHUXPX�GRND]DQD�VX�:HVWHUQ�EORW

PHWRGRP�X�=DYRGX�]D�WUDQVIX]LMX�NUYL�5HSXEOLNH�6UELMH��6YDNRP�SDFLMHQWX

DQDOL]H�VX�REDYOMHQH�GYD�SXWD�UDGL�SURYHUH�UHSURGXFLELOQRVWL�PHWRGH�L�VYDNL

VHUXP�WHVWLUDQ�MH�QD�,J*��,J0�L�,J$�DQWLWHOD��.DR�NRQWUROQD�JUXSD�NRUL^`HQ

MH�QRUPDOQL�KXPDQL�VHUXP�

8�FLOMX�GLMDJQRVWLNRYDQMD�SUHRVHWOMLYRVWL�QD�SURWHLQH�POHND�NRUL^`HQD

MH�VSHFLILaQR�SULSUHPOMHQD�'RW�EORW�PHWRGD��3UH�SRaHWND�UDGD�VD�RYRP�PH�

WRGRP�SRWUHEQR�MH�GD�VH�SULSUHPH�X]RUFL�ND]HLQD�L�SURWHLQD�VXUXWNH��=D

QMLKRYX�L]RODFLMX�L]�POHND�SRWUHEQR�MH�����P/�REUDQRJ�GHOLSLGLUDQRJ

POHND�UD]EODCLWL�VD�GHVWLORYDQRP�YRGRP�X�RGQRVX������8�VXG�VD�UD]EOD�

CHQLP�POHNRP�XURQL�VH�HOHNWURGD�S+�PHWUD�L�ODJDQR�X]�PH^DQMH�GRGDMH�VH

����PRO�/�+&O�GR�S+�YUHGQRVWL�������L]RHOHNWULaQD�WDaND�ND]HLQD���8]RUDN
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VH�FHQWULIXJLUD�L�VXSHUQDWDQW��SURWHLQL�VXUXWNH��VH�VWDYOMD�X�FUHYR�]D�GLMDOL]X

L�GLMDOL]LUD�SUHPD�����PRO�/�ELNDUERQDWQRP�SXIHUX�S+�����SUHNR�QR`L�QD

��~&��.D]HLQ�VH�WUHWLUD�QD�LVWL�QDaLQ�

'RW�EORW�SRVWXSDN

/LVWRYL�LPRELORQD�LVHaHQL�VX�QD�WUDNH�YHOLaLQH���×�����FP���SUL�WRPH
VX�NRUL^`HQH�aLVWH�JXPHQH�UXNDYLFH�L�SULERU���6D�WUDND�LPRELORQD�LVHaHQ�MH

JRUQML�GHVQL�XJDR�UDGL�NDVQLMH�ODN^H�RULMHQWDFLMH��7UDNH�LPRELORQD�QDMSUH�VX

����VHF�GUCDQH�X�PHWDQROX��D�]DWLP�VX�SRWRSOMHQH�X�GHVWLORYDQX�YRGX��3R^WR

SRWRQX��LPRELORQ�MH�L]YD_HQ�L�VWDYOMHQ�QD�aLVW�ILOWHU�SDSLU��1D�JRUQML�GHR

WUDNH�LPRELORQD�QDNDSDQR�MH����µ/�UDVWYRUD�ND]HLQD�NRQFHQWUDFLMH���J�/
X�ELNDUERQDWQRP�SXIHUX��D�QD�GRQML�GHR�UDVWYRU�SURWHLQD�VXUXWNH�X�ELNDU�

ERQDWQRP�SXIHUX�LVWH�NRQFHQWUDFLMH��3R^WR�VX�WUDNH�LPRELORQD�RVX^HQH

VWDYOMHQH�VX�X�EORNLUDMX`L�SXIHU�����WQL�CHODWLQ�X�7ZHHQ����WULV�JOLFLQ�+&O

SXIHUX�S+�������LOL����WQL�JRYH_L�DOEXPLQ�X�77%6�X��L�LQNXELUDQH�GYD

VDWD�QD�VREQRM�WHPSHUDWXUL��2YDNR�SULSUHPOMHQ�LPRELORQ�VWDYOMHQ�MH�X�VXYX

aLVWX�HSUXYHWX�VD�]DSX^DaHP�X�NRMX�MH�VLSDQR���P/�VHUXPD�SDFLMHQWD

UD]EODCHQRJ������X�77%6�X��1DNRQ��K�LQNXEDFLMH�QD�VREQRM�WHPSHUDWXUL

X]�ODJDQR�PH^DQMH�QD�URWDFLRQRM�PH^DOLFL�WHaQRVW�L]�HSUXYHWH�MH�RGOLYHQD�

3RVOH�LVSLUDQMD�WUL�SXWD�X�77%6�X�X�HSUXYHWX�MH�VLSDQ���P/�]HaLMHJ��DQWL�

KXPDQRJ�,J*��RGQRVQR�,J0�L�,J$�DQWLVHUXPD��8]RUFL�VX�LQNXELUDQL�QD

VREQRM�WHPSHUDWXULL����PLQ��X]�ODJDQR�PH^DQMH��D�SRWRP�VX�LVSUDQL�WUL�SXWD

X�77%6�X��1DNRQ�WRJD�X�HSUXYHWH�MH�GRGDWR�SR���PO�NRQMXJRYDQRJ�DQWL�

]HF�,J*�DQWLVHUXPD�REHOHCHQRJ�SHURNVLGD]RP�UD]EODCHQRJ�������X�77%6�X

L�SRQRYR�VX�LQNXELUDQH���VDW�QD�VREQRM�WHPSHUDWXUL��1DNRQ�WUL�GRGDWQD

SUDQMD�X�77%6�X�QDOLYHQ�MH���P/�UDWYRUD�VXSVWUDWD����PO�7%6�D�����P/

��KORU�QDIWROD�����µ/�NRQFHQWURYDQRJ�+�2���L�VDaHNDQR�MH�GD�VH�SRMDYH

SR]LWLYQH�UHDNFLMH�X�LVSLWLYDQLP�X]RUFLPD��5HDNFLMD�MH�SUHNLQXWD�LVSLUDQMHP

X�GHVWLORYDQRM�YRGL��D�WUDNH�LPRELORQD�VX�RVWDYOMHQH�QD�VWDNOR�GD�VH�RVX^H�

5H]XOWDWL�L�GLVNXVLMD

5H]XOWDWL�LVSLWLYDQMD�SUHRVHWOMLYRVWL�QD�ND]HLQ�L�SURWHLQH�VXUXWNH�SUL�

ND]DQL�VX�X�WDEHODPD���L���

'RELMHQL�UH]XOWDWL�SRND]XMX�GD�MH�PRGLILNRYDQD�'RW�EORW�PHWRGD�SRG�

MHGQDNR�SRX]GDQD�L�UHSURGXFLELOQD�NDR�L�:HVWHUQ�EORW�PHWRGD��8�VYLP

LVSLWLYDQLP�X]RUFLPD�GHWHNWRYDQD�VX�DQWLWHOD�QD�ND]HLQ��6HUXPL�SHW�SDFL�

MHQDWD�VDGUCH�DQWLWHOD�QD�SURWHLQH�VXUXWNH��D�QMLKRYD�QDMYH`D�NRQFHQWUDFLMD

XWYU_HQD�MH�X�X]RUNX�EURM����1DMYH`D�NROLaLQD�DQWLWHOD�QD�ND]HLQ�SULVXWQD

MH�X�X]RUNX�EURM����GRN�QDMPDQMX�SUHRVHWOMLYRVW�QD�RYDM�SURWHLQ�SRND]XMH

VHUXP�SDFLMHQWD�EURM���
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=DNOMXaDN

'RW�EORW�SRVWXSDN�MH�NYDOLWDWLYQD�PHWRGD��DOL�PRGLILNRYDQ�QD�RYDM

QDaLQ�MH�L�VHPLNYDQWLWDWLYDQ�MHU�MH�PRJX`H�XWYUGLWL�NRMD�NODVD�LPXQRJOREX�

OLQD�XaHVWYXMH�X�LPXQRP�RGJRYRUX��-HGQD�RG�SUHGQRVWL�RYH�PHWRGH�QDG
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GUXJLP�NYDQWLWDWLYQLP�SRVWXSFLPD�MH�L]X]HWQD�EU]LQD�NRMRP�VH�GRELMD

UH]XOWDW����VDWD��L�]ERJ�WRJD�MH�QDURaLWR�SRJRGQD�NDR�VNULQLQJ�WHKQLND�]D

DQDOL]X�YHOLNRJ�EURMD�X]RUDND��=ERJ�WRJD�^WR�QH�]DKWHYD�NRPSOHNVQX�ODER�

UDWRULMVNX�RSUHPX�SRJRGQD�MH�]D�L]YR_HQMH�X�VYLP�ODERUDWRULMDPD�^WR�MH

XMHGQR�L�QMHQD�QDMYH`D�SUHGQRVW�

/LWHUDWXUD

0LOHWL`��9���0LOHWL`��,��������,PXQRKHPLMVNH�PHWRGH��%HRJUDG��'UX^WYR
ELRKHPLaDUD�-XJRVODYLMH

3DUDQRV��6��������1XWULWLYQD�DOHUJLMD��%HRJUDG��0HGLFLQVNL�IDNXOWHW�8QL�
YHU]LWHWD�X�%HRJUDGX

3DUDQRV��6���1LNROL`��*��������$QWLERGLHV�WR�FRZ�PLON�SURWHLQV�LQ
FKURQLF�XUWLFDULD��$OOHUJ\�����������
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6FUHHQLQJ�7HFKQLFTXH�IRU�'HWHFWLQJ�RI�+\SHUVHQVLWLYLW\�RQ�0LON

+\SHUVHQVLWLYLW\�RQ�IRRG�SURWHLQV�LV�FKDUDFWHUL]HG�ZLWK�SUHVHQFH�RI

VSHFLILF�DQWLERGLHV�LQ�KXPDQ�VHUXP��)RU�GLDJQRVWLF�SXUSRVHV�(OLVD�DQG

:HVWHUQ�EORW�PHWKRGV�DUH�XVXDOO\�XVHG��%RWK�PHWKRGV�DUH�FRPSOH[�DQG

WLPH�FRQVXPLQJ��7KH�DLP�RI�WKLV�ZRUN�ZDV�WR�GHVLJQ�D�UDSLG�DQG�VLPSOH

PHWKRG�IRU�GHWHFWLQJ�K\SHUVHQVLWLYLW\�RI�IRRG�SURWHLQV��)RU�WKLV�SXUSRVH

'RW�EORW�WHFKQLTXH�ZDV�PRGLILHG��7KH�VXLWDELOLW\�RI�PRGLILHG�'RW�EORW

WHFKQLTXH�ZDV�HVWDEOLVKHG�XVLQJ�VHUXP�RI�SDWLHQWV�SUHYLRXVO\�H[DPLQHG�E\

:HVWHUQ�EORW�PHWKRG��7KH�REWDLQHG�UHVXOWV�VKRZHG�WKDW�RXU�PRGLILHG�'RW�

EORW�PHWKRG�LV�DV�UHOLDEOH�DQG�SUHFLVH�DV�:HVWHUQ�EORW�PHWKRG��$FFRUGLQJ

WR�WKH�UHVXOWV�REWDLQHG�ZH�FDQ�FRQFOXGH�WKDW�VXFK�D�PRGLILFDWLRQ�RI�WKH

'RW�EORW�PHWKRG�LPSURYHG�LW�IURP�D�TXDOLWDWLYH�WR�D�VHPL�TXDQWLWDWLYH�WHFK�

QLTXH�IRU�PHDVXULQJ�K\SHUVHQVLWLYLW\�RI�IRRG�SURWHLQV��,W�ZDV�DOVR�VKRZQ

WKDW�GLIIHUHQW�VXEFODVVHV�RI�DQWLERGLHV�FDQ�EH�XQHTXYLYRFDO\�GHWHFWHG��
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