ORGpOLVDWLRQ GHV 6\WVWqgPHV

6pOHFWLRQ DXWRPDWLTXH GHYV

'"MHIIDO $EGHOKDPLG 5HJXHE 6DOD %DEDKHC

'PSDUWHPHQW GTLQIRUPDWLTXHJUVDWERWRWRRHB [KLSH8QL VoL
$/*(5,(

$EGHOKDPLGB'MHI @D RKRRXHE#\RKBRXANRP%DEDKHQLQL#JPD

5e680e 1RXV SURSRVRQV GDQV FH WUDMRLIOF DYOL R QV W ¥ AWHR FEDHWE O R H
EDVp VXU OD WHFKQLTXH GYDSS&WHQGKSSMAUW YMDWRYVIDFXHQHY &
XWLOLVp SRXU OD VpOHFWLRQ QXWRPDWULRHVGEBW 6RYGMHWLEQQHP
GDQV OD UpJLRQ GH %LVNUD /HDVHMNGPN GQWOWMM DAVXLRHV SDU >
FRQVWUXLW XQH EDVH GH FDUO EWH UFLVAWY i XBHDAV H DS B XQJ XOMIEK HU FK H
VpSDUDQW OHV GLIIpUHQWYV W\BH \G & HF DS W LG/MQVT SXOHNH VEBY K\S H
FRPPH PR\HQ SRXU FODVVHU OHV 5pRX OO REPW HQK V/IBWPRQW UH Q
GH OD PpWKRGH 690 SRXU OD FODVVLIVADW YRQ IGCHVQMP DHHV\ ' GW ¥ PGIDS

$%675$&7,Q WKLV ZRUN ZH SUHVHQW D BPWHDW H® DRAY LY XBBW®R URQ Y’
PDFKLQH 690 WHFKQLTXH 7KH V\EW KK HGE GO DKORRSHGBNVWR GDWHY V
UHJLRQ RI %LVNUD LQ VRXWK/ HD VA RO\$QLHUGD WHW WFDIUNMW LQ RUG
IHDWXUHV GDWD EDVH ZKLFK XVHGHB\ BB K\8 R USRIDQWUX¥MWGDWR FOD\
LPDJHV B5HVXOWY REWDLQHG E\ WREHW \\YWHDPNVMKRIZPBIBVSRODV VLI
YDOLGDWH WKH SURSRVHG V\VWHP

0276 &/e6 &ODVVLILFDWLRQ GYLPDJH VpOHPWRR®@EAHM GHDWWHY VXS!
.(<:25'6 ,PDJH FODVVLILFDWLRQ GDWH VHDGHWLRQ VXSSRUW YHFW
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,QWURGXFWLRQ

'DQV OD UpJLRQ GH %LVNUDIpWILW X piV PR § B & HH 8 WUGW
GHV GDWWHY SOXVLHXUV XVLQHV VRXJIXHODMH GX\S G
TXL HVW WUQV OHQWH PDUTWRIH FREWRMHUPSUBALVXRC
TXDOLWp GX SURGXLW ILQDO /HV GDWWHV VRQW FRO
WUDQVIpUpHV YHUV OHV XVH®HDOSRXWH MHXQY & HOBIFW L
YHQWH GDQV OH PDUFKp ORFD®(RMURGHX UDHYDRWN D WR €
XQH IRLV DXWRPDWLVpH SHXW FRQWULEXHU HIILFD
SURGXFWLRQ HQ DXJPHQWDQW OD YLWHVVH GH OHXU
IRXUQL DX FRQVRPPDWHXU /HRVEW BEWXWRBPDQRWHH RH
EDVDQW VXU XQ V\VWQqPH G LP DB WFIOHD QWKIPI b F DTAKLFR & WL
PWXGH PLQXWLHXVH HQ FROODWRWYWDWDRY DWNF XEHE
DJURQRPHV QRXV D SHUPLV GWWAPWHUYPYQWXHOBGNYV
LPSRUWDQWHY GHV GDWWHV TXL SHXYHQW rWUH XWI
VI\VWgPH SURSRVp OHV FDUDF®pWMWHYNVRQHW B WX Bl IOV}
HQ XWLOLVDQW OHV WHFKQLTXHV GH VHJPHQWDWLRQ
HQUHJLVWUpPHV GDQV XQH PDWULFH DYHF OHXUV FOD
SRXU DSSUHQGUH XQ PRGQOH GHUGPBLVhRBFMIR S RXH
LPDJHV /YDSSUHQWLVVDJH HV®9 M I IIHFWXRGXD W H D XP £
DQQpHV  SDU 90DGLPLU 9D SjQQR XWWMRXIU ¥ R@DQ M| VM X
GDQV OD UHFRQQDLVVDQFH GHWH IRURHXQH W@pR Ul
GIDSSUHQWLVVDJH VWDWLVVBHUWSD DRV WIp\BHD ) DAQUAR YOV,
XQ HVSDFH DSSURSULp GHV FDUDFWpPULVWLTXHV &H
OTRSWLPLVDWLRQ GX SURFHVDRVY ®B \DLOHEMNWLIRYXG HV
VROXWLRQV SXUHPHQW PpFDQLTXHV EDVpHV VXU OH SI
HW $UDELH 6DRXGLWH > @ U G\R QDAL EDOHHA U p"\HX/O WRDOAKWA
SDU &RPSDF > @ SRXU OH WH IO B IBRPPHY SWIRG SIRWP P
OHV WRPDWHV« VRQW EDVpHV VXU OD FRXOHXU OH YR
/H VIVWgPH SURSRVp XWLOLVH OfDSSUHQWLVVDJH D
PFKDQWLOORQV FKRLVLV SOBHX @ RESOBW S R X®p F RDLR\
HQ WHUPHV GH WDX[ GH UHFR\D QL \OWDQ FR P\BRQ\T QWD
REWHQXV GDQV GIDXWUHV Q SSIQPPIWVYRQ® GH FODVVL]

6FKpPD JpQpUDO GX V\VWqgPH

/IH VA\VWgPH SURSRVp FDSWXUH OfYLPDJH GTXQH GDV
OfXQ GHV GHX[ PRGHYV DSSUHRRWGENM VDI HURX W b DWHEF WH
UHORLW OHV LPDJHV GTXQH BRWVWH FRKROIXpHLEDPXRHAID B
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FDUDFWpPULVWLTXHV HVVHQW L HOWHWRR Q pH W [ @/DOQY WK
YHFWHXUV DYHF OH OLEHOOp GH OD FODVVH 8QH IRL
FODVVHV WHUPLQpH OH V\VWqPSHR XXUN MOLRXY DD PQ WAE
GPFLVLRQ TXL SHUPHWWH G H HEW HX@® \G LOMWL @ XXAHIUH D HAW
PRGGOH SRXU OJXWLOLVHU ORUV GH OD VpOHFWLRQ

OfLPDJH HQ TXHVWLRQ VRQW H[WUDLWHV SXLV H[SRVf
W\SH /H W\SH GpWHFWp HVW XWLOLVp SRXU FRPPDQGI

OD GDWWH GDQV OD ERO===1IDVVH

) &ODVIVHV

3UoWUD
v

(IWUDFWLRQ GHV FDUDFWpPULVWLTXHYV
A4
9HFWHXU GHTRFBYWDFWpULVWL

I
$SHHQWILVVD6pPOHFWLRQ

&RQVWUXFWLRQ &ODV VL ISDRD BWAOR Q
a1 b 80 Wil
A 4

$SSUHQWLVVDYy

ORGQqOH GH G

JLIXUHWDSHV GX V\VWqPH

(IWUDFWLRQ GHV FDUDFWpPULVWLTXHV

2Q FRPPHQFH GDQV OD SKDVH WADLS/SH PIQOWL V8 B VH
OTH[WUDFWLRQ GH OHXUV FDUD FWRH\ VAVDIUTDXHWp USX/IWL |
OHV FODVVHV FRUUHVSRQGDQWH\D G\D W X\QID EDVH @
XWLOLVp GHV LPDJHV GH GDWWGD SplVRIY G\ POYH
FRQYHUWLHY HQ QLYHDX[ GH JULV HW ILOWUpV SRX
OTHQYLURQQHPHQW GYIDFTXLVLWLRQ > @ 8QH VLPS!
GDQV OH EXW GH UHFRQQDWWEH OPDGDMWWH SOWDQD &Q
ORFDOLVpPH OHV GLIIpUHQWHY FDUDFWpPULVWLTXHV VR
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GH O0f7,15$$ > @ HW VHORQ OD QRUGRHWQDDM C
FRPPHUFLDOLVDWLRQ HW OH HRR\WD OO i HBVH GIIDNV WX-DO H
LQWHUYLHZV DYHF GHV FRQFKU@pWBIXRGRPBYQIEHDAD
%LVNUD QRXV DYRQV SX FRQREBXUEBHVXBOGNVLFBRDY
SHUPHWWHQW GH GLVWLQJXHWUBHVWRQSM G X QHH FOMW B/
SDU OH YROXPH OD ODUJH XU HW FOID FOXROH SSHXWP LGH) HOH
GH JUDYLWp GH OD GDWWH @ DORQ OWRKDB LK BIGV HAM W E B
FDOFXOH VD ORQJXHXU HW O BLHKO VP 8 X XW RV AHD® B)RA
HQ QRPEUH GH SL[HOV FRQVWLWXDQW OD GDWWH
PR\HQQH GHV SL[HOV GH OD GDWIVHKGDWWHKRPRSPPWL
SRXUFHQWDJH GHV WKFKHV FD®LAXOY jVEPNMHHUG D QR PE
PFDUWV W\SH GH OD FRXOHXU PR\HQQH /HV LQURUPD\
GH FDUDFWpPULVWLTXHV GH OD GDWWH )LJIXUH

JLIXUH[WUDFWLRQ GHV YHFWHXUV GH FDUDFWpUL

6 XSSRUW YHFWRU PDFKLQHV 690 > @

3DUPL OHV PpWKRGHV | QR\DM[VWOWINMWHVX B HG B DO MK
90DGLPLU 9DSQLN OHV 690 FRQVWLWXHQW OD IRUPH
GH FODVVLILFDWLRQ ELQDLUWp SIVBR QD EXWH GIW W \@H HV
FODVVLILFDWHXU TXL VpSDUHH OHW BR[QPpWNUGHDSS UV
GHX[ FODVVHV

JLIXUH([HPSOH GH PDUJH PD[LPDOH
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$SSUHQWLVVDJIH HW VpOHFWLRQ

/D PPWKRGH 690 WUDYDLOOH VXU OD EDVH GHV FDU
PRGqOH GH GpFLVLRQ /fDOJRU2ZWK@H GTXKWYWLD\Wp 0
2SWLPL]DWLRQ H[LJH TXH OD EDVH XWLOLVpH VRLW Q
QpFHVVDLUH GH FRQYHUWLUWMKWY W BOYU Y GHWW R XD C
FDOFXOH DORUV OH PD[LPXP HWU DEXWL QRKXXP OGNV FHKIUTH
XWLOLVHU GDQV OD SKDVH GH VpOHFWLRQ /H PRGX(
GpFLVLRQ SRXU FKDTXH FO DNIVUDjFSpWWY W LGTHK H\D ERWM
PPWKRGH XQH FRQWUH UHVWH XWLOLVpH GDQVVBIH FDV
OD WDEOH QRUPDOLVpH HW GRQVRHW OHMWYW & XWHY @ V
RQ DSSHOOH OH PRGXOH 690 SREGH JppFlWHB @ BRXSDBE
/JHV SDUDPQWUHV JpQpUpV SDURQW 5@ MM pFKDIVYEA G B DV
HW OHV YHFWHXUV GHV FD U D/FVRQUELD/EMELXBHY] HORW ¥ DEH
FHVYW j GLUH OHV YHFWHXUW WLXRSE ROW E D OH REER\GH@¥ RR
GHV SDUDPQWUHV GHV FODVVRXP\OBW\P B LLPTX FD UHWF \@ pil
QR\DX XWLOLVp OHV SDUDP QWY HIHEXF QRVIX VH WDQN V'
VPOHFWLRQ RQ SUHQG XQH LPDJH HQ HQWUpPRHHW RQ
PDQLQUH TXH ORUV GH 0D SSH HHORYY DIHP BW KR R YOG
> @ SRXU FKDTXH FODVVH GKLVRRQ O IO B RRQHWLQRHD \G
OD GDWWH DSSDUWLHQW | PWLRMDEHMHGPRLWIRIQPLVH OI

THVWYV HW 5pVXOWDWYV

3RXU WHVWHU QRWUH V\VWqRV ®RXYHDX\RGMWH SAH. \O O
%LVNUD TXL WUDYDLOOH VXU VL[ TXDOLWpPV GLIIpUHQW
OHV FODVVHV XWLOLVpHV SRXU OHV WHVWV DLQVL TXF
OHV YDOHXUV GX YHFWHXU GH FDUDFWPpPULVWLTXHV HJ[\

1rPE Uy ([HPSOH |

&O0DVV|H i
H[HP%$W$DJM OoRgPxHXU|| obUybHxU %ﬁﬁgﬁgﬂJ WDF|

[ swboefue || I [ [ |

[upio || | | | | | | |

SHWLW J[UXLw
6WDQGHUG

SHWLW J[uxLw
)UD]D
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7DFKp

%RXIDUKD

7TDEOH[HPSOH GH FKDTXH TXDOLWp GH GDWWHV XW

JHV UpVXOWDWV REWHQXV VRQW UpDOLVpV VXU XQ
TXDOLWpV 6WDQGDUG )UD]D 3HWLW IUXLW 6WDQGD
$SUQV SOXVLHXUV HVVDLV VXU ¥WWWH[ HFXSHO B HYR X B U
6LJPD TXL GRQQHQW OHV PHLOOHXUV UpVXOWDWYV SF
6LJPD $SUQV O DSSUHQWLWWHDIW p G\XX B RGBH|D HP riP®I
XWLOLVpV SDU O DSSUHQWLVVDJH OH WDX[ GH UHFR
QRXYHDX[ H[HPSOHV TXL Q DSSG WDEBSHAQMQWVSDN P D
FRQIXVLRQ VXLYDQWH PRQWUGILOHRDUBVXOGMW FK B FKE)\
TXDOLWpPV GpMj FLWpHV VBIXLRDDHWXDOLWp 7DFKp TXI

)UD|] D SHWLW |[6W 3HWLW )U %RXIDUZD

)UD]D
SHWLW| 6W
3HWLW|)U
%RXIDYZD
7DFKp
6WDQG|DUG

7TDEOHDXDEOH GH FRQIXVLRQ GHV UpVXOWDWYV RE’

/H WDEOHDX PRQWUH TXH GXQW\OD GOXSPUW GHV F
PLV FODVVLILFDWLRQV UHPDUTBRpPHWV )UDIRX WV RERX I®X [
UHVVHPEODQFH HQWUH OHV BBRDEQODNYHN P/R\H B X W(
SHXW rWUH DPpOLRUpP HQ XW LUpPMXIDQWD \§ @ XWR Q WH HHPFSRO
FRPSDUDQWYV DX[ UpVXOWDWYV REWEBAXVXSDIRQ@W SpC
IDLEOHV HW WUQV OHQWYV

&RQFOXVLRQ

'DQV FH SDSLHU XQH PpWKRGB BMWHPIOHVWLRDPRGRV |
VXU OD FODVVLILFDWLRQ GHHOMXBSRURD MHAFWEBRU BODF
SUHPLqQUHPHQW pWXGLp OHV TXBW WYHW XHVD CCHVX U LF B
XWLOLVpHV SRXU OHXU LGHQWLILFDWLRQ 2Q D HQVX
GIXQH IDoRQ HPSLULTXH VHV ERQ@WUBHRDEP SMXNMWV D PH
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SURFHVVXV GH VPOHFWLRQ GQUWVGXWLGBWWHVFRDGYW
WUDYDLO QRXV HVVD\HURQV GY{XWLOLVHU OHV LPDJI
FRQVWUXLUH VRQ YHFWHXU G FfDFODMWDHW B H VXW HVX\N M D
VI\VWgPH SHXW rWUH XWLOLVp DXVVL SRXU OD VpOHF\
RUDQJHV  HWF

%LEOLRJUDSKLH

> @ ' $QJIJXLWD 6 5LGHOOD DQG ' 6WHUSL $ 1HZ OHWI

ODFKLQHV 3URF ,((( ,QW -RWQ@RURQ % RDSHMWWD O+XBJIDU
>@ - & 30DWW )DVW WUDERLQHWKVKXGS RYWXHQRMLDW P L G
,Q % 6FK|ONRSI & - & %XUJHVRWDWQGS®Y-DBPRVDL QH.GIWQHC

6XSSRUW 9HFWRU /HDUQLQJ S8PrJBVMHVYV (GLWLRQ 7KH
> @/ :DQJ 6XSSRUW 9HFWRU GODRKDWH\R QMKHRB BV ID@QIG1YS

> @ /HL :DQJ ;XFKXQ /L 3LQJ ;XH DQG .DS /XN &KDQ $ 1R’
,PDJH 5HWULHYDO RQ /DUJHU 'RW D BBN\HHAQ D W MRQ D QXL
OXOWLPHGLD $&000

> @ /HL =KDQJ )X]RQJ /LQ %RU=RDBOHKL QX DHPWW LXGHF WRR) L P
7VLQJIKXD 8QLYHUVLW\ %HLMLQJ

>@ 1 &ULVWLDQLQL DQG -LRRD®WR BXSHBRW W , QoM B RIGXF 0D F k
NHUQHO EDVHG OHDUQLQJ PHMWAK RGN V V& BOEWHG HLEJI GRH

> @ 6 +DU 3HOHG ' 5RWK DQG ' =LPDN RGROQDWWBODYWLE&P
DQG UDQNLQJ B3URF $GYDQFHV LQ 1HXUDO ,QIRUPDWLR(

> @ 6 $EH  6XSSRUW 9HFWRUVYD FKHBMVRIR U 8PW QP BIHEQ & OD

> @ 6LPRQ 7RQJ (GZDUG &KDQJ 6XSSRUW YHFWRU PDFKLQ|
3URFHHGLQJV RI WKH QLQWK BE ORIQQOXK-DULCPMIGR®D @ RFAR Q | 13

> @ 9 1 9DSQLN 6WDWLYGLFIDROQO:H D HQ LIGHIZ WERHURIU \

> @ 6 $&285(1( 0 7$0$ HW % 7$/(% &DUDFWpUIGHDWDRQ
GDWWH HW LGHQWLILFDWLR® UsBYD VFWQ WL YOH D ) DYH VR@HC
,15%$$ 6LGL PHKGL 7TRXJJRXUW $OJpULH

@ ZZZ NLQJGRPGDWHYV FRP
@ Z2ZZ DOULDGK FRP VD
@ 2ZZ FRPSDFVRUW FRP

\%

\

\%
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