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5pVXPp � /HV V\VWqPHV G·LPDJHULH HQWUDvQHQW O·DSSDULWLRQ GH IORX HW OH FRGHXU UpGXLW OH GpELW ELQDLUH SRXU OD WUDQVPLVVLRQ RX OH FRGDJH� &HV RSpUD�

WLRQV VH FDUDFWpULVHQW SDU XQH SHUWH G·LQIRUPDWLRQ� DLQVL TXH SDU O·DSSDULWLRQ G·DUWHIDFWV� 6XSSULPHU FHV DUWHIDFWV SHUPHWWUDLW XQ PHLOOHXU UHQGX YLVXHO

SRXU OD GRQQpH UHFRQVWUXLWH� &RQWUDLUHPHQW DX[ PpWKRGHV FODVVLTXHV� TXL HIIHFWXHQW VpSDUpPHQW OH GpFRGDJH HW OH GpEUXLWDJH� QRXV SURSRVRQV GDQV

OH SUpVHQW DUWLFOH XQH PpWKRGH GH GpFRGDJH�GpFRQYROXWLRQ FRQMRLQW SRXU OD UHFRQVWUXFWLRQ G·LPDJHV� /H EXW GH FH WUDYDLO HVW OD VXSSUHVVLRQ GH

FHV DUWHIDFWV HQ SUHQDQW HQ FRPSWH O·HQVHPEOH GH OD FKDvQH G·DFTXLVLWLRQ�FRPSUHVVLRQ�

$EVWUDFW � ,PDJLQJ V\VWHPV LQYROYHV EOXU DQG WKH FRGHU UHGXFHV WKH ELQDU\ UDWH IRU WUDQVPLVVLRQ RU VWRUDJH� 7KHVH RSHUDWLRQV UHPRYH SHUWLQHQW

LQIRUPDWLRQ FRQWDLQHG E\ WKH LPDJH� DQG LQWURGXFH DQQR\LQJ DUWLIDFWV� 5HPRYLQJ WKHVH DUWLIDFWV DOORZV KLJKHU YLVXDO TXDOLW\ IRU WKH UHFRQVWUXFWHG

GDWD� 8QOLNH XVXDO WHFKQLTXHV� ZKLFK PDGH VHSDUDWHO\ GHFRGLQJ DQG SRVW�SURFHVVLQJ� ZH SURSRVH D MRLQW GHFRGLQJ�GHEOXUULQJ PHWKRG IRU LPDJH

UHFRQVWUXFWLRQ� 7KH JRDO RI WKLV ZRUN LV WR RYHUFRPH WKH LQWURGXFWLRQ RI WKHVH QHJDWLYH HIIHFWV E\ WDNLQJ LQWR DFFRXQW DOO WKH DFTXLVLWLRQ FKDLQ

PRGHO�

1. Introduction

/HV V\VWqPHV G·LPDJHULH �FDPpUDV HW DSSDUHLOV SKRWR QXPpULTXHV� VDWHO�

OLWHV� HQWUDvQHQW XQH SHUWH GH O·LQIRUPDWLRQ GXH j O·RSWLTXH �IORX� DUWH�

IDFWV GXV DX[ FDSWHXUV pOHFWURQLTXHV�� 'H SOXV� OD FDSDFLWp PpPRLUH OLpH

DX VWRFNDJH RX j OD WUDQVPLVVLRQ pWDQW OLPLWpH� O·XWLOLVDWLRQ G·XQ FRGHXU

HVW QpFHVVDLUH DILQ GH UpGXLUH OH GpELW ELQDLUH� /·XVDJH G·XQ FRGHXU D

SRXU FRQVpTXHQFH G·HQJHQGUHU OD FUpDWLRQ G·DUWHIDFWV QXLVLEOHV j OD

TXDOLWp YLVXHOOH� /D VXSSUHVVLRQ GH FHV DUWHIDFWV SHUPHWWUDLW XQ PHLOOHXU

FRQIRUW YLVXHO GDQV OD SHUFHSWLRQ GHV GRQQpHV UHVWDXUpHV�
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Figure 1 : représentation d’un système d’imagerie

/HV PpWKRGHV FODVVLTXHV SURFqGHQW HQ GHX[ pWDSHV � GDQV XQ SUHPLHU

WHPSV� O·LPDJH HVW GpFRGpH � SXLV� DILQ GH VXSSULPHU OH IORX HW G·pOLPLQHU

OHV DUWHIDFWV� O·LPDJH VXELW XQ SRVW�WUDLWHPHQW� 0DOKHXUHXVHPHQW FHV

PpWKRGHV Q·RIIUHQW SDV GH ERQV UpVXOWDWV� /·LQFRQYpQLHQW PDMHXU GH

WHOOHV DSSURFKHV HVW OH IDLW TX·HOOHV QH SUHQQHQW SDV HQ FRPSWH OHV FD�

UDFWpULVWLTXHV GX V\VWqPH G·DFTXLVLWLRQ�WUDQVPLVVLRQ HW GX EUXLW TX·LO

HQJHQGUH� 'DQV FHW DUWLFOH� QRXV SURSRVRQV GH WUDLWHU VLPXOWDQpPHQW OH

GpFRGDJH HW OD GpFRQYROXWLRQ VXU GHV GRQQpHV EUXLWpHV D\DQW VXELHV XQH

RSpUDWLRQ GH FRPSUHVVLRQ� /H EXW GH FH WUDYDLO HVW OD VXSSUHVVLRQ GHV

DUWHIDFWV OLpV j O·DFTXLVLWLRQ HW OD FRPSUHVVLRQ SDU OD SULVH HQ FRPSWH GH

OD JOREDOLWp GX V\VWqPH��

2. Modélisation du système traité

2.1. Notation

1RWRQV Ω � OH VXSSRUW GH O
LPDJH I� GpILQL FRPPH XQ HQVHPEOH RXYHUW

ERUQp GH 2
Ü � (Q YDULDEOHV FRQWLQXHV O
LPDJH I TXH O
RQ VRXKDLWH UH�

FRQVWUXLUH SHXW rWUH UHSUpVHQWpH SDU GHV IRQFWLRQV GpILQLHV VXU

�� →⊂Ω 2 � j FKDTXH SL[HO 2
�∈�� \�[ HVW DVVRFLp VRQ QLYHDX GH

JULV �[�\�I � (Q WUDLWHPHQW G·LPDJH� O·LPDJH G·RULJLQH �QRWpH I � HVW

UHOLpH j O·LPDJH REVHUYpH Sa �YRLU ILJXUH ��� SDU XQH WUDQVIRUPDWLRQ TXL

IDLW LQWHUYHQLU GHX[ SURFHVVXV GpFULWV GDQV OHV SDUDJUDSKHV ����� HW ������

2.2. Processus d’acquisition

/H SUHPLHU SURFHVVXV HVW UHODWLI j O·DFTXLVLWLRQ GH O·LPDJH� /HV LPSHU�

IHFWLRQV GHV FDSWHXUV GH QRPEUHX[ V\VWqPHV G·LPDJHULH LQWURGXLVHQW

XQH GpJUDGDWLRQ TXH O·RQ SHXW PRGpOLVHU SDU XQH FRQYROXWLRQ DYHF XQ

ILOWUH SDVVH�EDV +�

/
RSpUDWHXU ���� ΩΩ →
22 //�+ � ���� \�[+I\�[I → � HVW VXSSRVp

OLQpDLUH HW FRQWLQX� 'H SOXV� XQ EUXLW pOHFWURQLTXH E YLHQW V·DMRXWHU j

O·LPDJH UHQGXH IORXH� 2Q SHXW GRQF PRGpOLVHU OD WUDQVIRUPDWLRQ SHU�

PHWWDQW GH SDVVHU GH O·LPDJH GH GpSDUW I j O·LPDJH IORXH HW EUXLWpH �QRWpH

E
I �� SDU XQ PRGqOH OLQpDLUH GH OD IRUPH VXLYDQWH �
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6HORQ OHV H[SHUWV GH V\VWqPH G·LPDJHULH >�@� OH EUXLW G·DFTXLVLWLRQ JOREDO

E SHXW rWUH DVVLPLOp j XQ EUXLW ERUQp FHQWUp HW QRQ VWDWLRQQDLUH� $LQVL

VL QRXV QRWRQV ϖ− HW ϖ OHV ERUQHV GX VLJQDO �� \�[E � QRXV REVHU�

YRQV DX VLWH �� \�[ �

ϖϖ <≤− E (2.)

/D YDULDQFH GX EUXLW DX SL[HO HVW GpILQLH SDU >�@ �

22 +I&+I%$
E
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/D FRQQDLVVDQFH GH
E
I � YHUVLRQ IORXH HW EUXLWpH GH I� QRXV SHUPHW GH

GLUH TXH O·LPDJH GH GpSDUW I DSSDUWLHQW j O·LQWHUYDOOH

[[ ϖϖ +−=
EEE
I�I, � (Q XWLOLVDQW OH pTXDWLRQV ����� HW HQ VXSSRVDQW

TXH OD GLVWULEXWLRQ GX EUXLW E HVW XQLIRUPH� QRXV SRXYRQV GpWHUPLQHU

OHV ERUQHV DX VLWH �� \�[ SDU �
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2.3. Processus de compression

/H VHFRQG SURFHVVXV HVW UHODWLI j O·RSpUDWLRQ GH FRPSUHVVLRQ GH GRQ�

QpHV� 6RLW Sa O
LPDJH TXDQWLILpH GDQV OH GRPDLQH WUDQVIRUPp �YRLU

ILJXUH ��� $ORUV� VL O
RQ VXSSRVH TXH OH EUXLW GH TXDQWLILFDWLRQ HVW DGGLWLI

>�@� RQ SHXW pFULUH O
pTXDWLRQ VXLYDQWH �
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/
RSpUDWHXU ���� 5//�5 ΩΩ →
22 � ���� ζξ �5I\�[I → � HVW VXSSRVp

OLQpDLUH HW FRQWLQX �WUDQVIRUPpH HQ RQGHOHWWHV G\DGLTXH EL�RUWKRJRQDOH��

/D WUDQVIRUPDWLRQ 5 HW OH TXDQWLILFDWHXU 4 VRQW GRQQpV HW O
pQHUJLH

GX EUXLW GH TXDQWLILFDWLRQ ε HVW FRQQXH GDQV FKDTXH VRXV�EDQGH� 'DQV

OH SUpVHQW DUWLFOH� QRXV VXSSRVRQV �

� O
RSpUDWHXU 5 XWLOLVp FRUUHVSRQG j XQH WUDQVIRUPDWLRQ TXL SRVVqGH

GHV ERQQHV SURSULpWpV GH GpFRUUpODWLRQ >�@�

� Sa UpVXOWH G
XQH TXDQWLILFDWLRQ RSWLPDOH GHV GRQQpHV WUDQVIRUPpHV

>�@�

6L O·RQ FRQVLGqUH OH FDV G·XQH TXDQWLILFDWLRQ VFDODLUH XQLIRUPH� OD IRQF�

WLRQ GH TXDQWLILFDWLRQ HVW GpILQLH SDU
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R� T GpVLJQH OH SDV GH TXDQWLILFDWLRQ HW �∈P �

(Q FH TXL FRQFHUQH O·HUUHXU GH TXDQWLILFDWLRQ� QRXV VDYRQV TX·HOOH

DSSDUWLHQW SRXU FKDTXH VRXV�EDQGH M j O·LQWHUYDOOH FL�GHVVRXV�
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'pILQLVVRQV SRXU WRXWH VRXV�EDQGH M� O·LQWHUYDOOH GH TXDQWLILFDWLRQ

VXLYDQW � MT GpVLJQDQW OH SDV GH TXDQWLILFDWLRQ SRXU XQH VRXV�EDQGH M� �

[[ 22 MMMMM�T TSaTSa, � +−= (8.)

3RXU WRXW pFKDQWLOORQ DSSDUWHQDQW j ���� O·RSpUDWHXU 4 GpILQLW XQ XQLTXH

UHSUpVHQWDQW MSa � /D FRQQDLVVDQFH GH MSa � YDOHXU TXDQWLILpH GH

MEM 5IS )(= QRXV SHUPHW GH GLUH TXH MS HVW XQ UpHO DSSDUWHQDQW j

����

2.4. Modèle de dégradation

(Q FRPELQDQW DLQVL OHV GHX[ SURFHVVXV� RQ SHXW PRGpOLVHU OD WUDQVIRU�

PDWLRQ FRPSOqWH SHUPHWWDQW GH SDVVHU GH O·LPDJH GH GpSDUW I j O·LPDJH

REVHUYpH Sa � SDU XQ PRGqOH DGGLWLI GH OD IRUPH VXLYDQWH �

( )( ) η+=+= I+5EI+54Sa , (9.)

R� εη +=5E UHSUpVHQWH OH EUXLW GH GpJUDGDWLRQ G� j OD IRLV j OD TXDQ�

WLILFDWLRQ HW DX[ GpIDXWV GX V\VWqPH G·DFTXLVLWLRQ� /·LGpH HVW LFL GH

FRQVLGpUHU FRQMRLQWHPHQW OHV GHX[ WUDQVIRUPDWLRQV GH FRPSUHVVLRQ HW

G·DFTXLVLWLRQ� 'DQV FHWWH RSWLTXH� QRXV pWHQGRQV QRV GHX[ LQWHUYDOOHV

SUpFpGHPPHQW GpILQLV T, HW E, j XQ XQLTXH LQWHUYDOOH ,� &H GHUQLHU

PRGpOLVH j OD IRLV O·HUUHXU GH TXDQWLILFDWLRQ HW OH EUXLW XQLIRUPH QRQ

VWDWLRQQDLUH� /D GLIILFXOWp UpVLGH HQ OH IDLW GH ERUQHU OD WUDQVIRUPpH G·XQ

VLJQDO E QRQ VWDWLRQQDLUH� 1RXV FRQVLGpURQV GDQV FHW DUWLFOH OD YDULDQFH

PR\HQQH DX SL[HO GX VLJQDO E GRQQpH SDU �

∫
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1RXV GpILQLVVRQV WRXW FRPPH GDQV OH SDUDJUDSKH ����� GHV ERU�

QHV �FHSHQGDQW FHWWH IRLV�FL OHV ERUQHV QH GpSHQGHQW SDV GX VLWH �� \�[ �

23 PR\HQQH�EPR\HQQH σϖ = (11.)

'DQV FH TXL VXLW� QRXV XWLOLVRQV GHX[ SURSULpWpV OLpHV j OD QDWXUH GH

O·RSpUDWHXU 5 � �� OD WUDQVIRUPpH 5 FRQVHUYH O·pQHUJLH �

22
PR\HQQH�5EPR\HQQH�E σσ = (12.)

�� OD SURSULpWp G·RUWKRJRQDOLWp QRXV GRQQH O·pJDOLWp VXLYDQWH �
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/·K\SRWKqVH IDLWH LFL FRQVLVWH j XWLOLVHU OHV SURSULpWpV GH OD GpFRPSRVL�

WLRQ GH IDoRQ j H[SULPHU OD GLVWRUVLRQ WRWDOH FRPPH XQH FRPELQDLVRQ

OLQpDLUH GHV GLVWRUVLRQV GDQV FKDTXH VRXV�EDQGH M� /D FRQGLWLRQ

G·RUWKRJRQDOLWp Q·pWDQW LFL SDV VDWLVIDLWH� XQH FRUUHFWLRQ SDU XQ IDFWHXU

GH SRQGpUDWLRQ Mπ HVW QpFHVVDLUH VL O·RQ VRXKDLWH PLQLPLVHU O·HUUHXU

TXDGUDWLTXH PR\HQQH >�@ �6L OD GpFRPSRVLWLRQ HVW RUWKRJRQDOH� OHV FRHIILFLHQWV GH

SRQGpUDWLRQ Mπ YDOHQW O·XQLWp��

6L O·RQ FRQVLGqUH TXH GDQV XQH VRXV EDQGH OD GLVWULEXWLRQ GX VLJQDO

WUDQVIRUPp HVW GH W\SH *DXVVLHQQH JpQpUDOLVpH� QRXV SRXYRQV GpWHUPL�

QHU OHV ERUQHV M�5ϖ GX VLJQDO WUDQVIRUPp GDQV FKDTXH VRXV EDQGH M�

(Q XWLOLVDQW ���� ���� ���� ��� HW ���� j ����� QRXV SRXYRQV GpILQLU OH

QRXYHO LQWHUYDOOH DX VLWH �� ζξ � �
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R� OHV ERUQHV Mθ VRQW GpILQLHV SRXU XQH VRXV�EDQGH M SDU�
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3. Déconvolution-Décodage optimal

3.1. Optimisation sous contrainte

/H WHUPH SUREOqPH LQYHUVH FRQVLVWH j LQYHUVHU OD WUDQVIRUPDWLRQ UHSUpVHQ�

WpH HQ ILJXUH �� DXWUHPHQW GLW � UHWURXYHU O·LPDJH GH GpSDUW I j SDUWLU

GH O·LPDJH REVHUYpH Sa � &H SUREOqPH LQYHUVH HVW GLW PDO SRVp �DX VHQV

G·+DGDPDUG� GX IDLW TXH OD VHXOH FRQQDLVVDQFH GHV GRQQpHV REVHUYpHV

HVW LQVXIILVDQWH SRXU DVVXUHU O·H[LVWHQFH� O·XQLFLWp HW OD VWDELOLWp GH OD

VROXWLRQ� ,O HVW GRQF QpFHVVDLUH G·LQWURGXLUH XQH FRQWUDLQWH VXSSOpPHQ�

WDLUH� XQ D SULRUL VXU OD VROXWLRQ� &·HVW OD UpJXODULVDWLRQ�

$LQVL� O·LPDJH HVWLPpH HVW GRQQpH SDU �
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R� OD IRQFWLRQQHOOH - HVW OD VRPPH G·XQ WHUPH G·DWWDFKH DX[ GRQQpHV� HW

GH WHUPHV GH UpJXODULVDWLRQ� $LQVL� O·LGpH SULQFLSDOH HVW GH PLQLPLVHU OH

FULWqUH VXLYDQW HQ I �
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/H SUHPLHU WHUPH H[SULPH OD FRQQDLVVDQFH TXH QRXV DYRQV GX PRGqOH

GH IRUPDWLRQ GHV GRQQpHV 1RXV LQWURGXLVRQV GDQV OH SUHPLHU WHUPH GH

OD IRQFWLRQQHOOH XQH SRQGpUDWLRQ TXL SHUPHW GH SUHQGUH HQ FRPSWH OD

QRQ VWDWLRQQDULWp GX EUXLW� DLQVL TXH VHV FDUDFWpULVWLTXHV GDQV OHV GLIIp�

UHQWHV VRXV�EDQGHV� 2

M�εσ FRUUHVSRQG j OD SXLVVDQFH GX EUXLW GH TXDQWL�

ILFDWLRQ GDQV OD VRXV�EDQGH M LQWURGXLWH ORUV GH OD TXDQWLILFDWLRQ DX

FRGHXU� 'H PrPH TXH GDQV OH SDUDJUDSKH ���� OD FRQGLWLRQ

G·RUWKRJRQDOLWp Q·pWDQW LFL SDV VDWLVIDLWH� XQH FRUUHFWLRQ SDU XQ IDFWHXU

GH SRQGpUDWLRQ Mπ HVW QpFHVVDLUH�

/H VHFRQG WHUPH H[SULPH OHV K\SRWKqVHV IDLWHV VXU OD VROXWLRQ DILQ GH

UpJXODULVHU OH SUREOqPH� &HWWH FRQWUDLQWH SHUPHW GH SUpVHUYHU OHV

FRQWRXUV WRXW HQ OLVVDQW OHV ]RQHV KRPRJqQHV� >�������@� /D IRQFWLRQ GH

SRWHQWLHO ψ HVW VXSSRVpH FRQYH[H� /H SDUDPqWUH λ D pWp LQWURGXLW

FRPPH SDUDPqWUH GH UpJXODULVDWLRQ DILQ GH FRQWUHEDODQFHU OHV HIIHWV GX

WHUPH G·DWWDFKH DX[ GRQQpHV HW GHV D SULRUL VXU OD VROXWLRQ� 1RXV FRQVL�

GpURQV FH SDUDPqWUH FRPPH XQH IRQFWLRQ GpSHQGDQW GX SL[HO� &H

SDUDPqWUH SHUPHWWUD GH UpDOLVHU XQH UpJXODULVDWLRQ GLIIpUHQWH VXLYDQW OHV

]RQHV G·LQWpUrW �GDQV FH FDV SUpFLV� QRXV HQ GLVWLQJXRQV GHX[ � OHV ]RQHV

GH WH[WXUHV HW OHV ]RQHV KRPRJqQHV�� &HOD QRXV SHUPHWWUD GH GpILQLU XQ

OLVVDJH IRUW SRXU OHV ]RQHV KRPRJqQHV HW XQ OLVVDJH IDLEOH SRXU OHV

]RQHV GH WH[WXUHV� &HWWH FDUWH GH λ SHXW rWUH GpWHUPLQpH GH GLYHUVHV

IDoRQV� OD PpWKRGH FKRLVLH HVW XQ WUDLWHPHQW PRUSKRORJLTXH VXU OH

JUDGLHQW �FRPELQDLVRQV GH GLODWDWLRQ HW G·pURVLRQ��

/D IRQFWLRQ λ pWDQW QRQ GLIIpUHQWLDEOH� QRXV OD UpJXODULVRQV SDU XQH

FRQYROXWLRQ DYHF XQH IRQFWLRQ *DXVVLHQQH *�

 

Figure 2: Image λ obtenue après traitement sur le gradient de l’image

Nîmes floue et bruitée (zone noire = texture, zone blanche = homogène).

/H WURLVLqPH WHUPH QRXV DVVXUH GH WURXYHU XQH VROXWLRQ I GH WHOOH

VRUWH TXH 5+ƒ DSSDUWLHQQH DX © ERQ ª LQWHUYDOOH ���� HW GH FRQVHUYHU

DLQVL OH PrPH WUDLQ ELQDLUH TX·DSUqV FRGDJH� 'H SOXV O·LQWURGXFWLRQ GH

FHWWH FRQWUDLQWH UHYLHQW j pWXGLHU OH FULWqUH GXDO ����� HW GH SDU OD PrPH

PLQLPLVHU ���� HQ I HW PD[LPLVHU ���� HQ µ� /·pWXGH GH FH FULWqUH HVW

HIIHFWXpH GDQV >��@�

3.2. Equations normales

/D VROXWLRQ RSWLPDOH HVW REWHQXH ORUVTXH

0)( 2
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1RXV HQ GpGXLVRQV OHV pTXDWLRQV G·(XOHU�/DJUDQJH �
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DYHF OHV FRQGLWLRQV GH 1HXPDQQ DX[ ERUGV�

$LQVL� XQH VROXWLRQ j FH V\VWqPH G
pTXDWLRQV SHXW rWUH REWHQXH HQ

XWLOLVDQW XQ DOJRULWKPH EDVp VXU XQH UpJXODULVDWLRQ VHPL�TXDGUDWLTXH >�@

FRXSOp j XQH PpWKRGH GH GHVFHQWH GX JUDGLHQW GH W\SH 8=$:$ >��@�

4. Résultats expérimentaux

1RXV SUpVHQWRQV LFL GHV UpVXOWDWV HQ UHVWDXUDWLRQ G·LPDJH VDWHOOLWH HQWD�

FKpH G·XQ EUXLW pOHFWURQLTXH LVVX GH O·DFTXLVLWLRQ HW G·XQ EUXLW GH TXDQ�

WLILFDWLRQ OLp j OD FRPSUHVVLRQ� /HV UpVXOWDWV H[SpULPHQWDX[ RQW pWp



HIIHFWXpV VXU O
LPDJH 1vPHV GH WDLOOH ���[��� SL[HOV FRGpH VXU ��

ELWV�SL[HO �ESS�� /D IRQFWLRQ GH WUDQVIHUW XWLOLVpH HVW XQH GRQQpH FRQIL�

GHQWLHOOH IRXUQLH SDU OH FRQVWUXFWHXU �&HQWUH 1DWLRQDOH G
eWXGH 6SD�

WLDOH� >�@� /·LPDJH 1vPHV IORXH HW EUXLWpH HVW XQH GRQQpH VLPXOpH SDU OH

&1(6� /D WUDQVIRUPDWLRQ 5 XWLOLVpH HVW OD WUDQVIRUPpH HQ RQGHOHWWHV

G\DGLTXH DYHF OHV ILOWUHV ��� >�@� /H WDX[ GH FRPSUHVVLRQ DWWHLQW HVW GH

���� � �� /HV LPDJHV VRQW FRGpHV SDU TXDQWLILFDWLRQ VFDODLUH HQ XWLOLVDQW

O
DOJRULWKPH RSWLPDO G
DOORFDWLRQ GHV ELWV GpILQL HQ >�@� /D ILJXUH �

FRUUHVSRQG j XQ GpFRGDJH �FODVVLTXH�� OD ILJXUH � FRUUHVSRQG j OD ILJXUH

� GpFRQYROXpH SDU >�@� HW OD ILJXUH � FRUUHVSRQG j QRWUH DOJRULWKPH GH

GpFRGDJH�GpFRQYROXWLRQ FRQMRLQW RSWLPDO�

5. Conclusion

&HV UpVXOWDWV LOOXVWUHQW OH FRPSRUWHPHQW GH OD PpWKRGH SURSRVpH �

� (OOH SUHQG HQ FRPSWH OD JOREDOLWp GH OD FKDvQH G·DFTXLVLWLRQ � FRP�

SUHVVLRQ�

� (OOH DEDQGRQQH OD QRWLRQ GH EUXLW *DXVVLHQ SDU O·LQWURGXFWLRQ GH OD

QRWLRQ GH EUXLW ERUQp�

� (OOH HVW DGDSWpH j OD VWDWLVWLTXH G·XQ EUXLW ORFDO�

� (OOH HVW VSDWLDOHPHQW DGDSWDWLYH �DSSURFKH ORFDOH��

� (OOH DSSRUWH XQ JDLQ YLVXHO �YRLU ILJXUH ���

5HPHUFLHPHQWV � /HV DXWHXUV VRXKDLWHQW UHPHUFLHU OH &1(6 SRXU DYRLU IRXUQL

O·LPDJH GH 1vPHV DLQVL TXH GHV UHQVHLJQHPHQWV VXU OD FKDvQH G·DFTXLVLWLRQ VDWHOOL�

WDLUH�
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Figure 3 : Décodage de Nîmes floue et bruitée

en utilisant le décodeur "classique"

Figure 4 : déconvolution de l’image de la figure 3

en utilisant une méthode semi-quadratique [8]

Figure 5 : Restauration optimale :

décodage/déconvolution simultané
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