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-> N  /2 lignes  
supplémentaires requises de
chaque côté de chaque bande

 1

H

données après le chargement
répartition initiale des 

les lignes supplémentaires
répartition des données avec

les autres bandes
H/NbP lignes dans 

(H/NbP)+1 lignes dans 
les H%NbP 1ères bandes
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>)?A@�B(C/DE?/F�DGB(H4I�C/BKJ�LMF�?N?/BOHGP�Q�F�C/DGBE@�P�RTS�B:J U V�?/B'R:P�CWS0XB(Y�C/D�S�BZJ[PW@�H�B(\4U�]B(H�B:Y�P�?/S�BKB'D^]PKJ_Pa`2?
S�B4J_PES�B(HG?/U�]B(HbBcY�P,?/S�B�dfe0B'J_PEg/UhB(?,D)SiCZjkP�U D)I.C/B4J B'R&J U V�?/B'RlS�B8J�LMU_\�PmV�B�SiH�F�U DGB�H�B'n(PmJ+XB'B4I.C/B4J�LMF�?KB'R=DoRGB(?/R�XB
P�Q�F�C/DGB(H)?/BER=F�?�DlRGU_\�@/J B(\4B(?,D�@�P�R&S�U R+@7F�?/U_Y/J B'RESiP�?/R4JhB'R4p'F�?/B'R�Y/J_P�?/n'q/B'R � B(?Wq�P�C/D&B'D4B(?WY�P�R � @�C/UhR=I.C/B
n'B'R�J U V�?/B'RE?rLMF�?,Dc@�CtsB'D+H�BTD+HGP�U D�XB'B'R&J F�H�RuS�BEJ[Pv@�H�B(\4Uw]B(H�BEn'F/HGH/XB'J_P�D=UhF/?rdfx)B:@/J_C/R(y�DGF/C�QzF�C�HbR{]Pan(P�C/RGBES�BEJ_P
q�P�C/DGB(C�HcS�B'R4jwB(?-sB'D+H�B'R4S�BEn'F�HGH/XB'J_P�DGU F�?ry-JhB'R � � �	 � @�H�B(\4U�]B(H�B'R4JhU V�?/B'RTS�BEJ_PO@�H�B(\4U�]B(H�B:Y�P�?/S�BEB'D�S�B(HG?/U�]B(H�B'R
J U V�?/B'RoS�B)J_P4S�B(H=?/Uw]B(H�B&Y�P�?/S�B4?/B&@�F�C�HGHbF�?�DlsB'D+H�B|D+HGP�U D�XB'B'R%J F�H�R"S�B)J_P4R=B'n'F�?/S�B)n'F�HGH/XB'J_P�DGU F�?rd/}~CTD=F�D+P�J�y/F�?TB(?
n'F�?/n'J_C/B�I�C/B4JhB'R � � �	 � � � � �	 � @�HbB(\4Uw]B(H�B'R|B'D)S�B(HG?/Uw]B(H�B'R|J U V�?/B'R&S�B'R)U_\�P�V,B'R&?/B8@�H�F/SiC/U_H�F�?,D&@�P�R)S�B�@�F�U_?,DGR
D+H�U S�U_\4B(?/RGU F�?�?/B'J R(d-x�L�P�U J J B(C�H�R(y�B(?TjkP�U R+P�?,DoJ_P�\ZsB(\4B&P�?�P�J �/RGB&R�C�H"J B'R|n'F�J F�?�?/B'RoS�B'R|U_\�P�V�B'R|B(?:@�HbB(?�P�?�D|B(?
@/J_C/R�S�BTJ[PZJ_P�H�V,B(C�H)S�B'RljwB(?-sB'D+H�B'R(y-J_P^@/J_P�V,B�S�BEH�B'n'q/B(H�n<q/BTS�B'R4n(P�?/S�U SiP�DGR4B'D4J B�n'F/B���n'U B(?�DuS�B�H/XB'SiC/n'DGU F�?
q/F�H�U p'F�?,D+P�J B0S�B'R�U_\�P�V�B'R�@�F/C�H�J[P|@�H�B(\4U�]B(H�B%n'F�H=H�XB'J_P�DGU F�?ry�F�?lP�HGH�U g�B)]PoC�?/B"@�B(HbDGB0S�B ��� �	 � � �T� � ��� �	 � � � ���	 � �
n'F�J F�?�?/B'R)P�CuS5XB(Y�C/D"B'D&]P4J_Pl`2?TS�B)n'q�P�I�C/B)JhU V�?/B�dr�rB)�O�|�N`2?�PmJfRGB(HGPlS�F�?/n)DGF/C�QzF�C�HbR;C�?E@7B(C:\4F,U[?/R|q�P�C/D
B'DoC�?Z@�B(C:\cF�U_?/R"J_P�H�V�BlI.C/B)J B'R|U[\uP�V�B'R"U_?/U DGU_P�J B'R(d

� U_?�P�J B(\4B(?,D(y�n'B'DGDGB)RGD�HGP�D�XB'V�U B"j�F�?/n'DGU F�?�?/B�H�B'J_P�DGU g�B(\cB(?�D)Y/U B(?^\uP�U R"RGF�?Z@�H�U_?/n'U[@�PmJ�U[?/n'F/?�g%XB(?/U B(?,DoB'RGD|J_P
@�F,RGRGU_Y/U JhU D�XBESfL�P�g�F�U_H|S�B'R&S0XB'R�XB'I�C/U J U[Y�HbB'R8U_\�@7F�H�D+P,?�DGRlB(?�D�H�B�J B'R&I�C�P�?,DGU D.XB'R)S�BTS�F�?�?1XB'B'R4H/XB'B'J J B(\4B(?,D&D+H=P�U D.XB'B'R
R+C�H�n<q�PmI.C/B4@�H�F�n'B'R=RGB(C�H'y�B'D"S�F�?/n&B(?,D+H�BlJ B'Ron'q�P�H�V�B'R|S�B&D�HGP�g�P�U JfS�Bln'B(C/� 	 n'U�dfe0B'R|S�U��~XB(H�B(?/n'B'R|RGF�?,D"g�U RGU_Y/J B'R
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les lignes supplémentaires
répartition des données avec

 

chaque côté de chaque bande
supplémentaires requises de
-> N  /2 lignes  

1N  /2 lignes non traitées

1N  /2 lignes non traitées

2

avant la deuxième corrélation
répartition des données disponibles 
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SiP�?/R�J B'Ru`iV�C�H�B'R � d�
��EB'D � d�
��ZRGU0J�LMF�?NH�B'V/P�H�S�BEJ_POq�P�C/DGB(C�HcS�B'R�Y�P�?/S�B'R(d%e;B'J[Pag�U B(?,D�SiCvjkP�U D�I�C/BEn'B'DGDGB
H/XB(@�P�H�DGU DGU F�?TS�B'R"S�F/?�?%XB'B'Ro?/B4@�H�B(?/S^@�P�R�B(?En'F�\�@/D=B)J[PuH�XB(@�P�HbDGU DGU F�?TSiCED+H=P(g�P�U JrR+C�H0J B'R~@�HbF�n'B'RGR=B(C�H�R(dre)LMB'RGD
@�F/C�H�I.C/F,U ?/F�C/R)P�g�F�?/R"S0XB'n'U S5XB)S�B8\cF�S�U�`iB(H)?/F�D+HbB&RGD+H=P�D�XB'V,UhB|S�B8H/XB(@�P�H�D=UhD=UhF/?ES�B'R|S�F�?�?%XB'B'R"B(?K?/F�C/R)Y�P�R+P,?�D
R+C�H"C�? XB'I�C/U JhU_Y�HGPmV�B&S�B'R|n<q�P,H�V�B'R0S�B&D+H=P(g�P�U J�d

� 2 � 2�� � �; � � < 
 8 
 8 � � �;����������������! ��"��#��%$������

� B&Y�C/D5S�B)n'B'D=DGB&\WXB'D�q/F�S�B|B'RGD0S�B)S�U RGD+H�U_Y�C/B(H�JhB'R|S�F�?�?1XB'B'R5S�B|jkP�&n'F�?K]P4H/XB(@�P,H�DGU_H�XB'I�C/UhD�P�Y/J B(\4B(?�D�R+C�H1JhB'R
@�H�F/n'B'RGRGB(C�H�R�yrJhB'Rln<q�P,H�V�B'R)S�B�D+H=P(g�P�U J HbB'J[PmDGU g�B'R�]PTn'B'RlS�F�?�?%XB'B'R(d�'�F�C�H|n'B'J_P�y�?/F�C/R)S�B'g�F�?/R)SfL�P,Y�F�H�SvS5XB�`2?/U_H
J_P�n'q�P�H�V,BoS�BlD+HGP�g�P�U J)XB'J+XB(\4B(?,D+P�U_H�B|I.C/U-n'F�HGH�B'R+@7F�?/SiHGP:]PcJ[PT@/J_C/R~@7B'DGU DGB&n'q�P�H�V,B)S�B&D+HGP�g�P�U J PmRGRGU V�?�P�Y/J B:]P4C�?
@�H�F/n'B'RGRGB(C�H'd�(1?/R+C/U DGB�yf?/F�C/R&P�C�HbF�?/Rc]Pun'F�?/RGU S0XB(H�B(H|J_PEH�XB(@�P�HbDGU DGU F�?ER+@�PmDGU_P�J B8S�B'R)S�F/?�?%XB'B'R)n'F�HGHbB'R+@�F�?/SiP,?�D�]P
n'B'RoC�?/U D�XB'RoS�B)D+H=P(g�P�U J6@�F/C�H0S5XB'SiC/U_H�B4C�?/B8@�P�H�D=UhD=UhF/?TS�B'RoU_\�P�V,B'R"I.C/U�H�XB(P�J U RGB)J�L�XB'I.C/U J U_Y�HGP�V�B�d



��� ��� �����
	���
 ����� ��	
����������	������������
���� 
!��	���
#"�"$
#�%
&	�'��(� �&"�" �
#"�������	������

)+*-,/.&021431/5�31768179;:�,�<�.=1?>@1A:�.&,�B�,�<$5

C/U�J�LMF�?ZH�B'V�P�H�S�B4J B�@�H�F/n'B'RGR+C/R)SfL�P�@�@�P,H�U B(\4B(?�D1QGC/RGI.CrL�]P�J_PTS�B(C/�/Uw]B(\4B4n'F�HGH/XB'J_P�DGU F�?ry�F�?En'F�?/R=D+P�DGBlI.C/B4J_P
I�C�P�?�D=UhD�XB�S�BED+H=P(g�P�U J&]PEB��fB'n'D+C/B(H�@7F�C�H4C�?/BEJhU V�?/B XB(@/U_@�F,J[PmU[HbBEB'RGD4U[?/S0XB(@�B(?/SiP�?,DGBZSiCOn'F�?,DGB(?/CWS�B�n'B'J J B 	 n'U
D g�P�J B(C�H�R4S�B'Rc@/U �/B'J R!E'd��rB'R�J U V�?/B'R�XB(@/U_@�F,J[PmU[HbB'R�RGF�?,D&S�F�?/nTDGF�C/D=B'ROXB'I�C/U g�P�J B(?,DGB'R4B(?OD=B(HG\4B�S�BTn(P�J n(C/J R(d�x)B
@/J_C/R(y/J�LMU_?/S5XB(@�B(?/SiP,?/n'B8H�B'J_P�DGU g�B�SiC�D+H=P�U DGB(\4B(?,D%S�B'R0J UhV/?/B'R�XB(@/U_@�F�J_P�U_H�B'RoP,C/DGF�H�U RGBoC�?/B|S�U g�U RGU F�?{g�B(H�DGU n(P�J B|S�B'R
U_\�P�V�B'R�d�(%?,`2?ryrJ_PE?�P�D+C�H�B4V�J F�Y�PmJhBuS�B�J�L�P�@�@�P�H�U B(\4B(?,D�]PTJ�LMU_?�D�XB(H�U B(C�H|SfL�C�?/B�J U V�?/B�B(\u@fsB'n'q/B8D=F�C/DGB4S�U g�U RGU F�?
q/F�H�U p'F�?,D+P�J B�S�B'RlU_\�P�V�B'R(d�>)?OP�HGHbUhg,B�S�F�?/n�J F�V�U I�C/B(\4B(?,D{]PTJ_PZn'F�?/n'J_C/RGU F�?vI.C/BuJwL�C�?/UhD�XB�S�BTD+HGP�g�PmUhJ�J_PZ@/J[C/R
P�SiP�@/D�XB'B|n'F�HGH�B'R+@7F�?/S^P,CTD+HGP�U DGB(\4B(?,D"SfL�C�?/B)J U V�?/BWXB(@/U_@7F�J_P�U_H�B�d

x&P,?/R)JhB'R4@�P�HGP�V/HGP�@�q/B'R)R+C/U g�P,?�DGR�y6?/F�C/R)S0XB'n(H�U g�F�?/R8@/J_C/RGU B(C�H�R�H�B'S�U RGD�H�U_Y�C/DGU F�?/R4S�B�S�F�?�?1XB'B'R&PmV�U RGR+P�?,D�]P
S�U��~XB(H�B(?,DGR%?/U g�B(P�C/�4S�B"J_P)n'q�P�sF_?/B"S�B"D�HGP�U DGB(\4B(?,D�g.C/B|P�C�@�P�HGPmV�HGP�@�q/B � dHG7d � d�'�P�H�n'F/?/R.XB'I�C/B(?�D�y(n'B'J J B'R 	 n'UfRGF/?�D
U_?/S5XB(@7B(?/SiP�?�D=B'R8B'D4@�B(C/g�B(?,DEsB'D+H�B�C/DGU J U R.XB'B'R4n'F�?�Q�F�U_?�D=B(\4B(?�DlF�CKR�XB(@�P�H/XB(\4B(?�D)@�F/C�H)S�F�?�?/B(HlC�?�P�J V�F/H�U D+q�\4B
n'F�\�@/J�]B'DGB(\4B(?,D"F�CE@�P�H�D=UhB'J J B(\4B(?,D:XB'I.C/U J U_Y�H/XB�d

I�.=176J<�K1�.=1MLON�.&.P3175Q,/:&<QNR9

C/U/J�LMF�?4H�B(@�H�B(?/S4J_P)H/XB(@�P�H�DGU DGU F�? S�F�?�?%XB'B0SiP�?/R�J_P�`iV�C�H�B � d�
��|@�F/C�H�J[P)@�HbB(\4Uw]B(H�B1n'F�HGH/XB'J[PmDGU F�?ry(F/?&P|g�C&I�C/B
J B'RTSVUPWX%Y @�H�B(\4U�]B(HbB'R%B'D%S�B(H=?/Uw]B(H�B'R0J UhV/?/B'R5S�B'R1U_\�P�V�B'R"?/Bo@7B(C/g�B(?�DlsB'D+H�B0D+HGP�U D�XB'B'R(y�H�XB'SiC/U R+P�?,D5PmU[?/R=UiJ_P)p'F�?/B|S�B
n(P�J n(C/J R0B�� B'n'D=U�j�R%P�C/�lJhU V�?/B'R0SiP�?/R�J�LMU_?,DGB(H�g�P�J JhB�Z�SVUPWX[YP\=\&\^]`_ SVUaWX%Ycb d�'�P�H-n'F�?/R�XB'I.C/B(?,D(y�J[Pl\4B'U J JhB(C�HbB~\�P,?/Uw]B(H�B
SfL�XB'I.C/U J U_Y�H�B(H"J BlD+HGP�g�P�U JfS�B)n'B'D=DGB^XB'D+P,@�B|S�B&J�L�P�J V�F�HbUhD�q�\4B)B'RGD"S�BlS�Uhg/U RGB(H *+��� U[?,DGB(H�g�P�J J B8B(?edgf�h Y�P�?/S�B'R|S�B
\ZsB(\4B�D+P�U J J Bo@/J_C/D�sF�D�I.C/B1J[P|q�P�C/DGB(C�H�D=F�D+P�J B�S�B'R�U_\�P�V�B'R�y(@�C/U RGI.CrL UhJiHbB(@�H�XB'RGB(?,DGB1J[P�I�C�P�?�D=UhD�XB�DGF�D�P�J B%S�B%D�HGP�g�P�U J�d
i ?/B0jwF,UhR�I�C/B"n'q�P�I�C/BoY�P�?/S�B"B'RGD%PmRGRGF/n'U+XB'B&]P)C�?�@�H�F/n'B'RGRGB(C�H'y,n'B'J[C/U 	 n'UrS�F�U D%D�HGP�U DGB(H �����/���'# JhB'R1J UhV/?/B'R5S�B�n'B'DGDGB
Y�P�?/S�B)SfLMU_\�PmV�B�d/j�JrjkP�C/D0S�F�?/n�y�S�B)J_P�\ZsB(\4Bo\�P,?/Uw]B(H�B)I�C/B&@�F�C�H1J_P�\WXB'D+q/F�S�B|RGU_\�@/J U RGDGB4S�B&H/XB(@�P�H�DGU DGU F�?uS�B'R
S�F�?�?1XB'B'R(y�HGP�Q�F�C/DGB(H�S UPWX Y J U V�?/B'R|S�B8@�P�HbD5B'D�SfL�P�C/D+H�B)S�B)n'q�P�I�C/B8Y�P�?/S�B�d2j�JfB'RGD�U[\u@�F�H�D�P�?�D�S�B&Y/UhB(?�j PmU[HbB&J_P
S�U��~XB(H�B(?/n'B0B(?,D+H�B0J B'R5Y�P�?/S�B'R�SfLMU_\�PmV�B"H�B'J_P�DGU g�B'R~]P�J_P)H/XB(@�P,H�DGU DGU F�?lSiClD+HGP�g�P�U J D J U V�?/B'R�B��fB'n'DGU g�B(\4B(?,D�D+HGPmUhD�XB'B'R!E
B'D)J B'R8Y�P�?/S�B'Rln'F�HGH�B'R�@�F�?/SiP�?,DGB'R D P�g�B'n&J B'R&J U V�?/B'R4R+C�@�@/J�XB(\cB(?�D+PmU[HbB'R!E)P�RGRGF/n'U+XB'B'R4P�C/�:S�F�?�?1XB'B'R&?%XB'n'B'RGR�P�U_H�B'R
@�F/C�H8H/XB(P�J U RGB(H)n'B'R4n(P�J n(C/J R(d�x&P,?/R&J B�n(PmR8S�BE?/F�D+HbB�@�H�B(\4U�]B(HbB�P�@�@�H�F/n<q/BTS�BEH�XB(@�P�HbDGU DGU F�?ryfn'B'J_PK?rL�XB'D�P�U D&@�P�R
g�HGP�U_\4B(?,D%J B)n(P�R5@�C/U RGI�C/B)J B'R"S�B(C/��Y�P�?/S�B'R0B'�/D+H�sB(\4B'R(y�@�P�H1B'�/B(\�@/J B�y�n'F/?�DGB(?�PmUhB(?,D0U_?/UhD=U[PmJhB(\cB(?�D)P�C/RGRGUrY/U B(?
S�B'R0J UhV/?/B'RoP�@�@�P�H�U_P�Y/J B'R0I�C/B~?/F�?TP�@�@�P�HbU[P,Y/JhB'R�d � U_?�P�J B(\4B(?,D(y/J BoR=n<q1XB(\�P)S�B)@�P�H�DGU DGU F�?�?/B(\cB(?�D"H/XB'R+C/J D+P�?,D�B'RGD
S�F�?�?1XBoSiP�?/R�J[P `iV�C�HbB � d�
&k�y,F ]C ]ml B'R=D"J B&?/F�\4Y�H�BoS�B)J U V�?/B'R|B��fB'n'DGU g�B(\4B(?,D5D�HGP�U D�XB'B'R�y�B'D0J B'R"RG��\8Y7F�J B'RonlB'D
p F�?,D"J B'Ro\ZsB(\4B'R"RGU V�?/U�`in(P�D=UhF/?/RoI�C/B&SiP�?/R�J[Pc`iV�C�H�B � d�
���d

X( D+P�?,D)S�F�?�?1XBuI.C/B�D=F�C/DGB'R&J B'R4D�sP�n'q/B'R&S�BTJ_PEn'q�P�sF_?/B�S�BTD+HGPmUhD=B(\4B(?�DlB(?�D�H�B�J_P:@�H�B(\cUw]B(H�BTB'D&J_PERGB'n'F/?/S�B
n'F�HGH/XB'J_P�DGU F�?E?/B&H�B'I�C/Uw]B(H�B(?,D"I�CrL�C�?/B&J U V�?/B4S�B)S�F�?�?1XB'B'R8]P4J_P4j�F�U R(y�B'D�S�B(\�P�?/S�B(?,D"J B8\ZsB(\4B)DGB(\�@/R"S�B)n(PmJhn(C/J
@�F/C�H&D�HGP�U DGB(H|n'q�P�I.C/BTJ U V�?/B D n(P�J n(C/J R�U_?/S5XB(@7B(?/SiP�?�D=R8S�B'Rlg�P�J B(C�H�RuB�� B'n'D=Uhg,B'R&S�B'R4S�F�?�?1XB'B'RVE'yfF�?aR(L�P�@7B(H &n'F�U D
I�C/B)J[PTH/XB(@�P�H�DGU DGU F�?TH/XB(PmJhU R�XB'Bon'U 	 S�B'RGR�C/R)B'RGD"g�PmJ[P,Y/JhB D XB'I�C/U J U[Y�HbB8J B)D+H=P(g�P�U J�Eo@7F�C�H0DGF�C/D=B'R5J B'R:XB'D+P,@�B'R"P�g�P�?,D"J_P
RGB'n'F�?/S�Bln'F�HGH/XB'J_P�DGU F�?rd

��F�C/R)\4F�?,D+H�F�?/R|\�P�U_?�D=B(?�P�?�D�I.C/B4n'B8?rL B'RGD~@/J_C/R)J B4n(P�R|JhF/H�RGI�C/B&J�LMF�?KP�HGHbUhg,B�]P4J_PTRGB'n'F�?/S�B4n'F�H=H�XB'J_P�DGU F�?
B'D"I�CrLMU JrjkP�C/D"S�F�?/n4H�B'g�F�U_H0J_P�H/XB(@�P�H�DGU DGU F�?TSiCTD�HGP�g�P�U JfB'D"S�B'R�S�F�?�?%XB'B'RoPmRGRGF/n'U+XB'B'R(d
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données requises pour les

1

H’%NbP 1ères bandes

1-> (H’/NbP)+N  lignes de 

requises pour les autres
bandes

1-> (H’/NbP)+N  -1 lignes 

traiter pour les H’%NbP
(H’/NbP)+1 lignes à  

1ères bandes

H’=H-N  +1

H

H’

au traitement de chaque bande
répartition des données relatives

1N  /2 lignes non traitées

1N  /2 lignes non traitées

lignes traitées

pour les autres bandes
H’/NbP lignes à traiter

répartition du travail
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���������������� 
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���'#8*��������'# 
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>)?TP)S0XB�Q$]P|g�CuI.C/B|J F�H�R0S�BoJ_PlRGB'n'F�?/S�B|n'F�HGH/XB'J_P�DGU F�?4J B'RTS U��X[Y @�H�B(\4Uw]B(H�B'R0B'D1S�B(HG?/Uw]B(H�B'R0J U V�?/B'R"S�B|JwL U[\uP�V�B
V�P�C/n'q/B4B'D)S�B�J�LMU_\�P�V�B4SiH�F,UhD=BcHbB'n(P�J+XB'B�?/B�@�F/C/g�P�U B(?,DEsB'D�H�B&D+H=P�U D.XB'B'R�]PTn(P�C/RGB4SiCO@�H�F/Y/Jw]B(\4B4S�B'R|jwB(?-sB'D+H�B4S�B
n'F�HGH/XB'J_P�DGU F�?rd�( D)n'F�\�\4B�J�LMU_\�PmV�B�SiH�F�U DGBTH�B'n(P�J+XB'B�?rLMB'RGDlS5XB�`2?/U B�I�C/B�R+C�H JwL B(?/RGB(\4Y/JhBTS�B'R&J U V�?/B'R�P�@�@�P�HbU+XB'B'R
J F�H�R)S�BlJ[PE@�HbB(\4Uw]B(H�B4n'F�HGH/XB'J_P�DGU F�?ry�n'B'J_PTU_\�@/J U I.C/BTI�CrLMU J�j P�C/DTsF�DGB(H�J B'RmSVU��X Y @�H�B(\4Uw]B(H�B'R)B'D|S�B(HG?/U�]B(HbB'R)JhU V�?/B'R
S�BEn'B'D4B(?/RGB(\4Y/J B^@�F/C�H4D+H�F�C/g,B(H)J B'R�J U V�?/B'R^]PaD+HGP�U DGB(H SiP�?/R�J_PKS�B(C/�/Uw]B(\4BEn'F�HGH/XB'J_P�DGU F�?rd � U[?�PmJhB(\cB(?�D(y n'B'J[P
H�B'g/U B(?�D&]PlB��fB'n'D+C/B(H1JhB&\ZsB(\4B"D���@�B|SfL�XB'I�C/U J U[Y�H=P�V�B|I.C/B&@�H/XB'n2XB'S�B(\�\cB(?�D%\�PmUhR0n'B'DGD=B"j�F�U R0R+C�H1JwL B(?/RGB(\4Y/JhBlS�B'R
S�F�?�?1XB'B'R8H�B'I�C/U RGB'R�@�F/C�H&n'B'D=DGB XB'D+P�@7B�SfL�P�@�@�P�HbUhB(\cB(?�D4B'D&S�BTn(P�J n(C/J"S�B'R4S�U R+@�P�H�U D�XB'R)`2?�P�J B'R(d1e0B'R&S�F�?�?1XB'B'R
RGF�?,D)J B'R&S�U R+@�P�HbUhD�XB'R&P�@�@�H�F/n'q%XB'B'R)B'D)J B'R4JhU V�?/B'RlS�B�J�LMU_\�P�V�BuV�P�C/n'q/B�B'D)S�B�J�LMU_\�P�V�B4SiH�F,UhD=B�H�B'n(P�J�XB'B�yrB'D)B'J J B'R
RGF�?,D)F�H�V/P�?/U R.XB'B'R)R+C�H|J B'R�@�H�F/n'B'RGRGB(C�H�RlB'�.Pmn'DGB(\4B(?,D)n'F�\�\4B�J�LMU_?/S�U I�C/B(?�D4J B'R�Y�P�?/S�B'R&V�HbUhR=B'R&S�B�J_PEn'F,JhF/?�?/B
S�B&V/P�C/n<q/BlS�B&J_Pc`iV�C�H�B � d�
=k�d�>)?:F/Y/DGU B(?�D"S�F/?/n8C�?/B4RGB'n'F�?/S�B4H�B'S�U RGD+H�U_Y�C/DGU F�?ZSiCED�HGP�g�P�U JfB'D|S�B'RoS�F/?�?%XB'B'R(y
n'F�?,jkH�F�?,D�XB'B|SiP�?/R"J_Pc`iV�C�H�B � d G
�E]P4n'B'J JhBuS�B)J[PT@�H�B(\4U�]B(H�B)n'F�HGH/XB'J_P�DGU F�?E@�F/C�H"\4B'DGD+HbB)B(? XB'g/U S�B(?/n'B&J B'R|S5XB(@/J_P 	
n'B(\4B(?,DGR&S�B'R&Y�P,?/S�B'R(dfx&P�?/R)n'B'D=DGB4`iV�C�H�B�y ] l l S0XB(?/F�DGB4J B�?/F�\4Y�H�B�S�BuJhU V�?/B'RlB��fB'n'DGU g�B(\4B(?,D8P�@�@�P�HbU+XB'B'R)B'D
J B'R~\cF�C/g�B(\4B(?,DGR"S�B)S�F�?�?1XB'B'R8]PljkP�U_H�B)RGF�?,D"g/U RGU_Y/JhB'R)B(?,D+H�B)J B'R|S�B(C/�En'F�J F�?�?/B'R|S�B&SiH�F�U DGB�d
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1

1

1
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2

répartitions des données

2N  /2

N  /2 lignes

lignes traitées
H’’=H’-N  +1

 traitées

N  /2 lignes

lines
H’=H-N  +1

2

H

H’’
H’

1ère corrélation 2nde corrélation 1ère corrélation2nde corrélation

répartitions du travail

N  /2

������� � dHG
� 	 � 
��
���������������� 
�	����������
$�h�l!��E�����
�(�,���r�(��!,�'#)!����i�&
�+�$#o*����+���$#k
����i!��,�i���0
����/�)�h�c#<��*+�,�i!��)*������6
���h� �
�������K!�����#&� �4*���#~!,�:90
r�z��*+�$#+#'�(�/�=#����(�1*+��3�
��������_#'���K�
���+*4� �)
r�z��34������z�4�6
��
����+�����������

i ?/BZjwF,UhREJ B'RES�F�?�?1XB'B'R:H�B'S�U RGD+H�U_Y�C1XB'B'REn'F�?�g,B(?�P�Y/J B(\4B(?�D�y0J[PWn'F/HGH/XB'J_P�D=UhF/?NB'DEJ BOn(P�J n(C/J)S�B'RES�U R+@�P�H�U D�XB'R
`2?�P�J B'R8@7B(C/g�B(?,D�sB'D+H�BlB��fB'n'D+C%XB'R)P�g�B'n8P�@�@�HbF��/U_\�P�DGU g�B(\cB(?�D)J_PE\ZsB(\4B&I�C�P�?,DGU D.XBlS�B8D�HGP�g�P�U J�R+C�H|J B'R&@�H�F�n'B'R 	
RGB(C�H�R�d�(%?/R+C/U DGB�y UhJ|?/F�C/R�H�B'RGD=Ba]POHbB'n'F�?/RGD+HGC/U_H�BESiP,?/R�C�?NH�B(@r]B(HbB�D+HbUhS�U_\4B(?/R=UhF/?�?/B'J)JhB'Run'F�C�@/J B'R�S�BK@�F�U_?,DGR
n'F�HGHbB'R+@�F�?/SiP,?�DGR�d���F���F�?/R"\�P�U_?,DGB(?�P�?,D"n'F�\�\4B(?,D"F�?E@7B(C/D:XB'I.C/U J U_Y�H�B(H�n'B&D+HGP�g�P�U J2R�C�H0J B'R~@�H�F/n'B'RGRGB(C�HbR(d

� 17L�N 9 � :�. � L�:&<QNR9����

x&P,?/R�n'B'DGDGB:XB'D+P�@7B�y�J�LzXB'I�C/U g�P�J B(?/n'B)S�B'R0J UhV/?/B'R5B(?uI�C�P�?�D=UhD�XB"S�B"D�HGP�g�P�U JiS�B(\uP�?/S5XBo?rL B'RGD5@/J_C/R0g.H=P�U ]P n(P�C/RGB
SiCK?/F�\4Y�H�B&g�P�H�U_P�Y/J B�SfL�P,@�@�P�H�U B(\4B(?,DGRog�P�J U S�B'R8H/XB(P�J UhR�XB'R|SfL�C�?/B4JhU V�?/BNXB(@/U_@�F�J_P�U_H�B:]PuJ�L�P�C/D+H�B�dr�fPEH/XB(@�P�H�DGU DGU F�?
H/XB(P�J UhR�XB'B&]P|J�LzXB'D+P,@�B"@�H/XB'nrXB'S�B(?�D=B5?rLMB'RGD�S�F/?/no@/J_C/R5P�SiP�@/D�XB'B�d��EXB(P�?�\4F�U_?/R(y�F�?4@7B(C/D5H�B'S0XB�`2?/U[H J�L�C�?/U D.XB"S�B�D+HGP�g�P�U J
@�P�H JhB|D+HGPmUhD=B(\4B(?�D4XB'J+XB(\4B(?,D+P�U_H�B0B��fB'n'D+C1XB0SiP�?/R1n'B'DGDGBEXB'D+P�@7Bo@�F�C�H B(?ljkP�n'U JhU DGB(H;JwL�XB'I�C/UhJ U_Y�HGP�V,B�d.e;B"D+HGP�U DGB(\cB(?�D
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&87$, 0*=+,8)�*a=+* &�*<K\?F;\?)*�% ,/.*<?)* &�,8B10'* *�(�=+* &�*<K\?F=+*<?<0',8.*<? * &?,8B10'* :

� > ;\K\>�&�,?(+4*a=+*9&M>$;\>4?)( ,?( ,O@'0 *�0 (<*<?<%-*a= 7)4*�;\K',�&�,A2\?[>�B�*c= 4*<;+*�0*= =+*9&878�'*<K\?),8A<( ,?;\K'*�)��*@�,8A<,�* : � @�(�? *j)��*@�,��
*-A<(
?)*�&M>�(<,���*�% *�0�( &W>�2'&�*`)-@1%a;'( *3(<*�0*K�=+*6&f>c?)*�&M>�(<,8@10 4*�(�?+@�,�(<* *�0�( ?)*3&�*�0*@'%�2\? *`=+*j; @�, 0�([Ag=6>�0*A
K+0'* �-@10'*
= 7$, %a>�B�*�*�( &�* 0*@'%�2\? *j=+*c;\@�& <*B4@10'*-A .> (�?�> ,?( *<?�>6=\@'0*)9&M> ;]K\>�0�(<,�(+4*j=+* (�?[> ��>�,�& : � 7$, %a>�B�*d=+*�&M> &6BDK\?)* � : %
%U@10�(�?)*cK+0 *��'*�%a;'&�*p=+*�;\>4?)(<,�(<,8@10w=6>�0*A &�*o)<>GAj=+*
�$;\?+@*)�*-A�A<*<K\?+Aa>���*-) &/7N�',OA (�@4BD?�>�%9% *a=+*-AU)��\>4?+B�*-AU=+*
(�?�>���>�,�&LA�K\?
&M>U=6?+@�,?( * :

" 0 )-@10*A (�>�(<*6;]K'*6&?*-A 2\>�0*=+*-A
=6K )�*�0�( ?)*�>6@ .K &M>c)7�\>&?+B�*`=+* (�?[> ��>�,�& *-A (b;'&MK*A3, %a; @D?)(�>�0�(<*�>�A�@10�( %U@�, 0*A
&M>4?+B�*-A ;]K'*�)�*�&?&�*-A
=6K?�\>4K'( *�(�=6K 2\>�Ai=+*3&87$, %a>�B�* :

��������� � ������� 2�������
�2���01*(����� ��01*�* 	�����

� *�(<(<* 4*�(�>4; * *-A<(�*�� *-)�(�K�4*�*g=+,N� 4*<?)*�%�% *�0�(iA<*�&8@10 &M>���>4?),M>�0�(<*
=+*3&87e>�&8B4@*?),�( �+% * :
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� @1%9% * &�*-A�=\@10+0�4*�*-Ai=+* &/7@,A%d>�B�* , 0',�(<,M>�&�*aA�@10�(C= 4* $�.>
=6K\;'&�,�;]K�4*�*-A�> &�*-AFA<*<K'&�*-Ag=\@'0+0 4*�*-A
;]K', =\@�,���*�0�(��*�(�?)*
4*-)��\>�0*B 4*�*-A *�0�(�? * &�*-Am;\?Y@D)�*-A�A *<K\?+AoA[@10�(d)�*�&?&�*-A =+* &M> ( >�2'&�*p=+*p=+*-A (<, 0\>�(<,8@10 :#� @1%9% *�)�*-Ac=\@10+0�4*�*-AoA�@'0�(
?'4*<;\>4?)(<,�*-A�A�K\?�&?*-A
;\?+@*)�*-A�A<*<K\?+A�> ,�& ht>4K'(FK'(<,�&?,8A<*<?
K+0'* %UK'&?( ,e!,=+,N�uK*A<,8@10I; @DK\? ;]K'*�)7�\>�;\K'*`;\?+@*)�*-A�A<*<K\? *�0��4@�,�*
A<*-A�=\@'0+0 4*�*-A�.> ([@DK*A�&�*-Ab>&K'(�?)*-A
*�(g?)*�M)-@�,���*6(�@DK'(<*-Ai)�*�&?&�*-A
=+*-Ag>&K'(�?)*-A :

� @ @ �IJ�E����
� �5C � H�� C��B>�
���
�

H )�,8> &�*-A
=\@10+0�4*�*-A�=\@�,���*�0�( �*�(�?)*`?)*-=+,8A<(�? ,A2\K�4*�*-A`;\@DK\? 0 7e>��4@�,M?CA K\?�)��\>�;\K'*j;\?+@*)�*-A�A<*<K\? ;]K'*�)�*�&�&?*-A6;]K', &fK',
A�@10�( 0�4*-)�*-A�A�>�,M?)*-A : � @1%�% * &�*-A
=+*<K��`>4;\;\?+@*)7�'*-A �+H � 6 2�� *�( �+H � 6�� � 0 7eK'(<,�&�,OA *�0�(E;\>�A &M> %��*�% * %=4*�( �*@*=+*E=+*
)<>�&8)<K'&L=+*-AC)-@DK'&�*<K\?+A�> &?*-AF?)*-=+,8A<(�?), 2\K'(<,8@10*AF=+*-A�=\@10+0�4*�*-AkA[@10�(H=+,N� 4*<?)*�0�(<*-A :�� 7$*-A<(C;\@DK\? ;]K*@�,�@10�&�*-A�=+,8A<(<, 0*BDK'*
,8)�, :

=���������� � 0'*`A�@�&fK'( ,O@'0pA ,A%d;'&?,8A<( *a)-@10*A<,8A<(<*<?[>�,�( .>o;'&M>�)�*<?F=6>�0*A &�*9% *-A�A�>�B�*j;\@*K\?F)7�\>�;\K'*j; @�, 0�( , 0',�(<,M>�&8>
A<*-A�)-@*@D?+=\@'0+0 4*�*-AC=6>�0*A
&87$, %a>�B�* , 0',�(<,M>�&�*�>�A<*-A�)-@*@D?+=\@10+0�4*�*-AC=+*
=+*-A<(<, 0\>�(<,8@10 *�(�A >`)-@*K'&?*<K\? : " 0�>92+*-A[@�, 0�=+*
&M>`; @4A<,�(<,8@10�,A0',�(<,M>�&�*U;\@DK\?H;\@DK��4@�,f?H?)*-)-@10*A<( ,?( K'*<? &�*-A�;\@�& <*B4@10'*-AC>4;\?�.*-A &/7@*�0 �4@�, : � 4*<>�0+%U@�, 0*A�>&)�*�&M>
=\@10+0'*<?�> ,?(
K+0 �&@�&MK+% *
=+*`)-@1%�%jK+0',8)<>�( ,O@'0 (�?�.*-A
,A%d;\@D?)( >�0�( :

H & *-A<(H=\@10*)
K'(<,�&?*
=+*
;\?)*�0*=6?)* *�0d)-@1%a;'( *�)�*<?)(�>�, 0'*-AC)<>4?�>G)�(54*<?),8A<( ,?;\K'*-AE=+*-A
(�?[>�0*A+hv@D?<%a>�( ,O@'0*AE= 7$, %a>�B�*�*�(
=+*-AF=\@10+0 4*�*-Ag; @DK\?�0*@DK*AF;+*<?<% *�( (�?)*
=+*`)-@'0*)�*��4@�,M?�=+*-A % *-A�A�>�B�*-Ag;'&MK*Ag)-@1%d;\>�)�(<*-A��

�!JLKLHIC:K%> C H�
�! &�*-A (�?�>�0*A+hv@D?<%d>�(<,8@10*A`)-@'0*A<,8= 4*<?'4*�*-A9,8)�,�@10�(oK+0'*�)�*<?)(�>�, 0'* )-@10�( ,A0*K',�(+4*�> ) : ! .>(!,= : =+*<K�� ;',��1*�&8A
�4@�,8A<, 0*Ag=6>�0*A &87$, %a>�B�*�, 0',�(<,M>�&�*a@10�(gK+0'*UBD?�>�0*=+*j;\?+@12\>�2',?&�,�(+4*j= 7"> �&@�,M?C=+*-Ab;\?Y@ $)*-)�(<,8@10*A �&@�,8A<, 0'*-A
=6>�0*A
&/7@,A%d>�B�*�& 0\>�&�* :
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�� ;\@DK\?i;\@DK��4@�,f?�(�?[>�,�(<*<?H=+*-A ( ?�>�0*A+hv@D?<%a> (<,8@10*A ;]K'*�&8)-@10';\K'*-A���(<*�&�&�*-A�;]K'*F=+*-Ag;'&�,M>�B�*-A : :M:�� >
@10a=\@�,?(F;\?)*�0*=6?)*3*�0c)-@'%a;'(<* &�*Fht> ,?( ;]K'*
=+*-Ag;\>&?)(<,�*-A 0*@10c)-@10+0'*��'*-A�=+* &87$, %a>�B�*3, 0',�(<,M>�&�*n; *<K���*�0�(�A<*
?)*�(�?+@DK���*<?F=6>�0*A3&M> %��*�%-*-2\>�0*=+*o=+* &87$, %a>�B�*a=+*cA�@D? (<,�* : � *�&M> , %a;'&�,�;\K'* >4K*A�A , ;\K'*a=+*-A *�0*A<*�% 2'&?*-A
0*@10 )-@10+0'*��'*-Ao=+*$;\@�, 0�(�Aa= 7eK+0'* 2\>�0*=+*p=+* &/7@,A%d>�B�* , 0',�(<,M>�&�*r;+*<K���*�0�(cA<*p?)*�(�?+@*K���*<?UA�K\? &�* %��*�% *
;\?+@D)�*-A[A<*<K\?C=+*-A<(<, 0\>�( ,O@'0�� �4@�,f?
&6BDK\?)* � :����-:

la division de
l’image initiale

la partition de
l’image finale

image repliée

frontières de frontières de
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� � : � !"!k3\.-9<Ta^_5O9_.k3�P43o0 P43�369 ��9-.�S49HVW7 � 9(5".$#&%L9-.�S49�� �('1P43�9-.
XDQ 7 .19_. 21V4V]24Q �v7�9<363�9<3�� �2U5O2UT")9<TU9`^[2436S&9
7�367��v7 24589�9��C24Q Q�7�Z<9(3 �
.��*Q
5O2�T")9(Tj9a^[2436S&9 �C3624589

" 0dA<*`?)*�( ?+@DK���*�=\@'0*) *��]>�)�( *�% *�0�(C=+*���>�0�(
&�*`;\?+@12'&8.*�% *g=
4* $ .>�?)*�0*)-@10�(�?'4*�&8@D?+A�=+* &M>a?)*-=+,8A<(�?), 2\K'(<,8@10�=+*-A
=\@10+0�4*�*-A
=+*�&87e>�&8B4@D?),�( �+%-*�=+* �1,8A�K\>�&�,8A�>�( ,O@'0a=+*-A�(<*<?�?�>�, 0*A : 4* (�>�0�(u=\@'0+0 4*�*
&M>
A<, % ,�&�,�(�K*=+* *�0�( ?)*
&?*-AHA<(�?�K*)�( K\?)*-A
=+*
=\@10+0�4*�*-A ;\K'* &/7 @10 %a>�0',M;\K'&�*`=6>�0*AC)�*-A�=+*<K���>�&8B4@D? ,?(��+% *-A���, %a>�B�*-A � � � >&@10c;+*<K'(�*-A�A >I<�*<?E=+*
?'4*<K'(<,�&?,8A<*<?
&M>3%��*�% * %=4*�( �*@*=+* : " 0 � >
=\@'0*)k)-@'0*A<(�?�K',M?)*�&�*-A
% *-A�A�>�B�*-A *�0U= 4*-)<?),���>�0�( &�*-AH=\@10+0 4*�*-A *�0��4@ < 4*�*-A�.>
K+0�%��*�% *
;\?+@*)�*-A�A<*<K\?C;\>4? &/7@*�0*A<*�% 2'&?*
=+*-A�?'4*-B�,8@10*AE)-@'0+0'*��1*-A
;\K 7$*�&�&?*-Ai)-@10*A<(<,�(�K'*�0�( : � �\>�;]K'*F?14*-B�,8@10=4*�(�>�0�( *�&�&�*3%��*�% *
=
4*-)<? ,?( *g;\>4? &87$*�0*A *�%�2'&�*
=+*-AHA<*-B1% *�0�(�A
�*@*?),��-@10�( >4K�� ;]K',�&f>�)-@1%d;\@4A<*�0�( :�� 0 *��'*�%a;'&�*
=+*�)�*�(<( *�=+*-A�)<?),M;'(<,8@10
*-A<(�=\@'0+0 4*
=6>�0*A�&M>,&6BDK\?)* � : � :
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� � : � !+!k3 .19(Ta^-589
S49iVW7 � 9<5".	�,3�P47�Q �j0 P43 . �v7��8�D2&3 � �*369UQ �9sXD7�P43�0 P4363�9 ��9`S��9 0<Q 7��v9 V]24QF.-9sXDTU9<3���.��DP4Q 7,'-P43&-
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* 0 & 0 > &�*-A6,A0&hv@D?<%d>�(<,8@10*A30�4*-)�*-A[A�>�,M?)*-A
;\@DK\?F)��\>�;\K'*jA *-B1% *�0�(gA�@'0�( &M>�;\@4A<,�(<,8@10 =+*jA[@10p;\?)*�%-,?*<?
; @�, 0�(
*�(
&�*30*@1% 2\?)*�=+*`;',��1*�&8A�;\K 7$,�&L)-@10�(<,�*�0�( : � @'%9% *F@10 0'*FA�>�,�(�;\>�A�>`;\? ,O@*?),�)-@1% 2',?*�0c=+*
A *-B1% *�0�(�A��4@'0�( �*�(�?)*
)-@10*A<( ?�K',�(�A�>�@10 K'(<,�&?,8A<* =+*-A &?,8A<( *-Aa)7�\> �G 0�4*�*-Aa;\@DK\?6&�*-AaA<(�@*)���*<? : � 0'* &�,8A<(<* 4*�( >�0�(
)-@'0*A<(�?�K',�(<*�;\@DK\?n)7�\>�;\K'*
;\?+@*)�*-A�A<*<K\?i=+*-A<(<, 0\>�(<,8@10 :

� *�(<(<*9(<*-)��+0',�;]K'*c=+*c)-@D=6>�B�*m; *<?<% *�(`= 7)4*-)-@10*@1%-,OA *<?`K+0'*cBD?�>�0*=+*9;\K\>�0�(<,�(+4*d=+* %=4*�%U@�,M?)*a;\K',8A<;\K'* &?*-A
)-@*@D?+=\@10+0�4*�*-A�=+*-Ag;',��1*�&8A
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, %a;'&�,8)�,?( *-A`=6>�0*AF)7�\> ;]K'*
A<*-B'% *�0�( :�� >&?C)-@10*A+4*�;]K'*�0�(�> � >a?)*-=+,8A<( ?), 2\K'(<,8@10 *-A<(
?'4*<>�&�,OA+4*�* *�0�=+*<K�� (<*�%a;*A��

. &f>n)-@10*A<(�?�K*)�( ,O@'0�=+*-A�A<*-B'% *�0�([A�>
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. &f>n)-@10*A<(�?�K*)�( ,O@'0�=+*-A % *-A[A�>�B�*-A :

� >o;\?)*�%-,/.*<?)* 4*�(�>4; *
A<*�ht>�,�( *�0p;\>4?Y)-@DK\?�>�0�( &M>�(�>�2'&�*U=+*U=+*-A<(<, 0\>�(<,8@10 :�� , &�*a;',��1*�&
)-@*K\?�>�0�(gA<*U;\?+@ $)*�(<(<*
=6>�0*A�&M>9%��*�% * 2\>�0*=+*
= 7$, %a>�B�* ;]K'*
A�@'0�;\?14*-=
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)-@10*A (�?�K*) !
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4*o;\?+@*=6K',?(cK+0'*m;\>4? (<,�(<,8@10 =+* &M> A�@DK*AY! ,A%d>�B�* &O@G!
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A�K\?a;'&MK*A<,�*<K\?+A 2\>�0*=+*-Aa=+* &87$, %a>GB�* & 0\>�&�* ��)-@'%9% *c=6>�0*A9&87e>�&8B4@D? ,?(��+% *�=+* �1,8A�K\> &?,8A�> (<,8@10 =+* (<*<?[?�>�, 0*A � > ,�&
h,>4K'(g?�>G$/@DK'( *<?3.>U)�*-A *�0*A<*�% 2'&�*-A�>�(�@DK*A &?*-A
;\@�,A0�(�A �4@�,OA ,A0*AF=6>�0*A &M>
�(!,)-@10+0'*��',?(+4* : H &Lh,>4K'(�=\@10*)a?�>G$/@*K'(<*<?�&?*-A
=+*<K��p;\@�,A0�(�A ;]K', A<* (�?+@DK���*�0�(g>&K�� *��'(�?'4*�% ,�(54*-AC=+*
)��\>�;]K'*�A<*-B1% *�0�(g>�, 0*A<, ;]K'*6&?*-AFA<*-B1%-*�0�(�AF>4K&!,=+*-A�A�K*A *�(
>4K&!,=+*-A�A[@DK*Ag=+* &87$*�0*A *�%�2'&�*�>�)-@1%9% * &�* %U@10�(�?)* &M>'&6BDK\?)* � : � :
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ensemble initial
de pixels

pixels ajoutés

autres pixels

zone des polygones
récupérés
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>�&8B4@D?),�( �+% *-AF;\>4?�>�&#�
&/.*�&�*-A : � >�0*A &?*��<>�AF=+*-A (�?�>�0*A+hv@D?<%d>�(<,8@10*A�= 7$, %a>GB�*�>6@'0p?)*�(<,�*�0*=6?�> &�*a?�>4;\; @D?)(�*�0�(�?)*6&�*-A (�>�,�&�&?*-A
=+*-A , %a>GB�*-A
, 0',�(<,M>�&�*9*�(#& 0\>�&�* :

* 0 & 0 > 0*@DK*Aa>��4@10*A��-@1%a;\>4?'4* &�*��-@1%a;\@*?)(<*�% *�0�(`=+*c=+*<K�� (�@D; @�&8@4B�,�*-A��1,M?)( K'*�&?&�*-A �v>�0+0'*<>4K *�(`B*?�>4;��'*
�-@1%a;'&�*�( � A�K\?UK+0'* %a>����', 0'* � ?�>/< 6 !G� @D?+BD>�0',OA+4*�*cA<*�&8@10 K+0=(�@*?+A ! � : � &�*�0=*-A<(a?)*-A�A�@*?)(<, &87$, %a; @D?)(�>�0���*
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=6K����*@�,�� =+* &f> (�@D;\@�&O@&B�,�*pK'(<,�&?,8A+4*�*pA�K\?-&?*-Ac;+*<?shv@D?<%a>�0���*-Aa=+*-A��-@1%9%UK+0',
�<>�(<,8@10*A *�(U=\@10���A�K\?���*�&�&�*-A�=+*
&87e>�&8B4@D? ,?(��+% *`B 4*�0 4*<?�> & :

* 0��-@10���&MK*A<,8@10 >'&�*-A
(�?�>�0*A+hv@D?<%d>�(<,8@10*A
B 4*-@1%=4*�( ?),�;]K'*-A�= 7$, %a>�B�*-AC;+*<K���*�0�( �*�(�?)*�?'4*<>�&�,OA+4*�*-A * �	�<>���*�%-*�0�(C=+*
%a>�0',8.*<?)*a;\>4?�>�&�&/.*�&�* : � *-Aj;+*<?/hl@D? %a>�0���*-A`@'2'(<*�0DK'*-A�A�@10�(`;\?+@��7�'*-A
=+*9&87$, 0�(<*<?�>���( ,��',�(+4* : 1 >�,8A &?*�;\>4?�> &?& 4*�&?,8A %-*
@ �u?)*E>4K*A[A<,1&M>F;\@4A[A<, 2',?&�,�(+4* ��A�@DK���*�0�(LA[@DK*A � *-A<(<, %=4*�* � =+* ( ?�>�,�(<*<? =+*-A , %a>�B�*-A ;'&MK*A
BD?�>�0*=+*-A�> ��*�;]K','*-A<( *-A�A<*�0�(<,�*�&
=6>�0*A &�*��<>�=6? *�=+*�0*@�(�?)*����\> �� 0'*�=+*�(�?�> ,?( *�% *�0�(
=+*-A , %a>GB�*-A
A�>�(<*�&�&�,�(<*-A : * 0 *�� *�(�>�&�*-Ak>�&8B4@D? ,?(��+% *-A
=+,8A<(�?), 2\K�4*-A
;\?'4*-A<*�0�(+4*-A ,���, �4@10�( 0*@�(�>�%�% *�0�( �*�( ?)*�K'(<,�&?,8A+4*-A�;\@DK\?H?)*-=6?)*-A�A<*<? &�*-A
, %a>�B�*-A � ��" 6 *�0UB 4*-@'% 4*�(�? ,?* 4*<;',M;\@�&M>�,M?)* :
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