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Constellation initiale
(deplacements de (1.0, 1.0) a (1.95, 1.95) par pas de 0.05)
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Creation des images de test :
integration sur un voisinage de taille 11x11 autour des pixels

��-�� �fG9�

 1

 1.1

 1.2

 1.3

 1.4

 1.5

 1.6

 1.7

 1.8

 1.9

 2

 1

 1
.1

 1
.2

 1
.3

 1
.4

 1
.5

 1
.6

 1
.7

 1
.8

 1
.9  2

y 
es

tim
e

x estime

Creation des images de test :
valeur de la fonction au pixel
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Creation des images de test :
integration sur un voisinage de taille 11x11 autour des pixels
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d�PH'DC,),(�CjE���#a(<1�'.%���#m0 #��JK�),( / (�#-�WC / �D1iIME %4/ �
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+-,/. 021436587:9<;>=?;@5A1CBD,E,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.IH	J
+-,LK MONP36Q>B/7
9	14R?STSVU/7>=W7@XFBYU/7>=W1[Z	7@\]BY1^58;>9	R6BY1I58U/SV1IXTUYN<= ,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.	.IH
+-,`_ MONP36;>B/UYST14XTU/N	=bab1I5Ac<N>Z-U/7>=?=67d,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.	.	.

eIf g4f`h i]jIkIlnm`oLprqtsro`j[u
kwv xCu4yzo|{}q[~[y��Cqt�����<qt{E��k4y�i:qt���[j8��fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[h�h
eIf g4f�� i]jIkI�nm`y�kIy���q[xCprp��>i^qt���[j8�'f�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[hAe
eIf g4f g i]jIkI�nm`yz{}qt���[j8�>o`ynu�qA��yT���Aq[�roLqt�Cm|yzkIy��nj[u@srj�x4��p�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[hV�
eIf g4f � i]jIkI�nm`yz{}qt���[j8�>o`ynu�qA��yT���Aq[�roLqt�Cm|yzkIyz��ln~�o|j�uCp�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[h8�

+-,|� MOUYST7
7>=$�
RPZw587�36RW\[1CB/\[R?B�3?7]B/1�STN	B/R6XTUYN<= ,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K-.
eIf �Cf`h  ¡v lT���Cq[u@sro`m|m`j[u4uCynx4��kIy���o`�4�Cp¢fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV�4h
eIf �Cf�� £�m`~[j��ro|sr�4{EyVp%�4�rj��<j@p¤lVp�f�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV���

+-,L+ ¥¦U/7>=6SE1�Z<7>\:BY7@SFa§;@XT¨?N-3?7>S27@©-U/STXT1C=�XT7>Sª,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K<«
+-,`« MO;@XV¨6N-3?7>S23¦¬|;@Z414BYR614XTU/N	= ,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K	­
+-,L­ ®�Z414B/R?1IXVU/N	=¯3?7>SE°D7@58±²N<58a§14=?\[7>S�,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K<³

eIf´�>f`h µ·¶�y¸s�p�kIx
�4��x4o¹sºfzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV�[»
eIf´�>f�� µ·¶�y¸s�p�kIyTp%yT�r��ynxC��p%k4q[uCp%m|yVp�yTp¤sro`{ElnyVp�kIx
{Fj�x4�[yT{Eynu@s¼f�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg[�
eIf´�>f g ½¾{E�<j��¤s�qtuC�ny�k4x�uCj[{��C�ryzkwv o|{}q[~[yTp�¿%À�xIsro`m`o`prlnyVp��IpnfI��ln�Cq[�¤s�o¹s�o|j�uÁkIlT�4mLq[�¸yT{Eynu@s�pÂfzf�fzf�hTg��
eIf´�>f � À�lTprx4m|s�qts�p�j��IsryTu@x<p�Ã2�<qt�rsro`��kIyzkIj[u4uClnyTp%��lnyTm|m`yTp¢fzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg�Ä
eIf´�>f�e ¿Åo|mLqtu]kIy�m²v lT�Aq[m|x<q8sro`j[u�y¸s�o`u@sryT�¤Æ/q��¸yzi:q8s�m`q[��k4y�p¤o`{�x4mLq8s�o|j�u�f�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg�»
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e4f|h  -yTp��nm|o)(@x4yTp�q�prprjI�¸o`lnyVpÅÃEkIyTx�*�p,+Ip�s��n{EyTp�k4y���j[oLp¤o`uCq[~[y�ynu
kIo|{EyTuCp¤o`j[u:�4fOfzf�fzfzf�fzf�fzf�fzf�fwh[hA�
e4f � -¦j[{E�Cqt��qtoLprj[u�kIyVp�kIynx.*Á{EjIkI�nm`yTp�kwv �4j�{Fj�~[lTu4lno|srlzkIyz��ln~�o|j�uCp�/4�¸j[u<p�s�qtu@s�y¸s��4o`m|o`u4lVqto`�ry�f�f�fzf�fwhV�4h
e4f g -¦j[{E�Cqt��qtoLprj[u�kwv o`{Eq[~[yVp�0 À y¸s�¿%À�k4qtuCp%xCu�y1*Iyn{E�4m`y�p,+>u@sr�4lnsro)(�xCy[f�fzf�fzf�fzfzf�fzf�fzf�fzf�fwhV�[»
e4f � À�lTprx4m|s�q8s�p�kIy�2IÀ�j[�Is�ynu>xCp�kCqtuCp%x4u]�Tq[p¦Æ/qto`�4m`yn{Eynu@s��4��x4o|srl43<À�2I¿65Og47Fk4¿�f�fzfzf�fzf�fzf�fzf�fwhTg@�
e4f e À�lTprx4m|s�q8s�p�kIy�2IÀ�j[�Is�ynu>xCp�kCqtuCp%x4u]�Tq[pÅ�4��x4o¹s�l43CÀ�2I¿65¼hVeFk4¿�fbfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fwhTg@�
e4f � À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
8 qtm`mLqtu@s�kIy��FÃF�EqA��yT��{FjIkI�Tm|y��nj[uCp¤s�q[u@s934À�2I¿$5�g:72k4¿�f¯hTg�g
e4f�� À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
8 qtm`mLqtu@s�kIyz�}ÃF�EqA��yT��{FjIkI�Tm|y��nj[uCp¤s�q[u@s934À�2I¿$5 hAe�k4¿�f¯hTg�g
e4f Ä À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
8 qtm`mLqtu@s�kIyz�}ÃF�EqA��yT��{FjIkI�Tm|yz�Co|m`o|uClTqto`��y434À�2I¿$5�g:7FkC¿�f¦hTg[�
e4f » À�lTprx4m|s�q8s�p�kIy�2IÀ qA�[yV��{}q[x4�8qtoLp¤yVpÅk4j[u4u4lTyTp�kIyz��yT�TqtmLqt~�y<; =4>:34À�2I¿65Og47Ek4¿�f�fzfzf�fzf�fzf�fzf�fwhTg@e
e4f|h?7WÀ�lTprx4m|s�q8s�p�kIy�2IÀ�ynu�Æ j[u<� sro`j[u]kIx
u4j�{��4��y�kIyTp�o`{}qt~�yTpÅxIsro`m`o`prlnyVp13CÀ�2I¿@5 g47Fk4¿�f fzf�fzf�fzf�fwhTg>�
e4f|h�hÂÀ�lTprx4m|s�q8s�p�kIy�2IÀ p¤xC��m`qEprl9(@x4yTuC�¸y���lnynm`m`y�A ��ln�[yTo|m.BÁy¸s q[~[��qtuCk4o`p�p¤yT{Eynu@sÅkwv x4u4yz��ln~�o|j�u-f f�fzf�fwhTg�Ä
e4f|hA� ½¾u�s�yn�rÆ/q[�ny�i:qtsrmLqt�]kIy�m²v j�xIsro`mPkIy�pro|{2x4mLq8sro`j[u
kIyC2IÀzf¦fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fwhn�D7

E ���3� �$#�� � � �"! # � ��$�F

e4f|hHG¡�8qtm`xCq8s�o|j�u�kIyVp%�<yT�¤Æ j��r{}q[uC�¸yVp%ynu�{Fo`m`o|yTx��C�rx4o|srl�fCi]jIkI�Tm|yz�¸j�uCp¤s�qtu@s�kwv �4j[{Ej�~[lnuClno|srl[f�fzf�fzf�fwhTg:7
e4f �IG¡�8qtm`xCq8s�o|j�u�kIyVp%�<yT�¤Æ j��r{}q[uC�¸yVp%ynu�{Fo`m`o|yTx��C�rx4o|srl�fCi]jIkI�Tm|y��4o`m|o`u4lVqto`�ryzkwv �4j[{Ej�~[lnuClno|srl[f�fzf�fzf�fwhTg:7
e4f g G¡�8qtm`xCq8s�o|j�u�kIyVp%�<yT�¤Æ j��r{}q[uC�¸yVp%ynuÁÆ j[uC�¸sro`j[u]kIyTp�k4j[u4u4lTyTp�kIyz��yT�TqtmLqt~�y[f·f�fzf�fzfzf�fzf�fzf�fzf�fwhTg@e
e4f � G¡�8qtm`xCq8s�o|j�u�kIyVp%�<yT�¤Æ j��r{}q[uC�¸yVp%ynuÁÆ j[uC�¸sro`j[u]kIx
u4j[{2�4��y�yns kIyzm`qEkIoLpr�<j@p¤o|sro`j[u
kIyTp�o|{}qt~�yTpTf f�fwhTg>�
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