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Unité de recherche INRIA Lorraine
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Antenne de Metz, technopôle de Metz 2000, 4 rue Marconi, 55070 METZ
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efaUZ�S>X�aUefTW_zpËT�vÒg�TW_-�WZ�SUVWZ�_zg�Z�X�pËV�e��WZ�_,en_^� efVW�zSCZM�¯{K? ��^Üa"�ÉX�p<SCZ���TWSCaUZ���a>yzXjaËZ.�zXjY��5cnZ
��g�TW_-��Z�SUV�Z�� en_ �-MÅeda>Z�SUXjaUefTW_zp�vwTWSDWL��� X�_z� ���ÏefaUZ�SUXjaUefTW_zp#vwT�S,����� ef_ Z.�zXjY��5cnZ
�5o9�b�	vwTWSLWL�F� Xj_z�SM-?�vwTWS������1ef_�Z��hX�Y	�hcfZ�[ho�M1V�efaUZ�S>X�aUefTW_zpÓvwTWS�W8��� X�_z� ���%V
vwTWSL��� �¦^`_@VWZ�_zZ�S>Xjc3oUW8��� g�TW_-��Z�SUV�Z�p�vBX�pCaUZ�SMa>ylXj_ ��� �zTrZ�p��>�lSCTWY aUyzZ	�hcnTja>pMT�v
g�TW_-�WZ�SUVWZ�_ba�pCZ����zZ�_zg�Z�p�o0�ÉZÖ_zTja>Z#aUylXja8WL���(ylX�pÓpCT�c���Z��@vwTWS���Z�aCa>Z�SÓcnTrg�Xjc Y�X��renY�X
a>ylX�_Z����yzX�p<�zTW_zZMef_/aUyzZ�pUZ�_zpUZ�T�v cfTWVj{ cfe�	�ZmcfefyzTrT5� �zVb*o_ � [ �

�H��� ��
�� � 
8� ��� � ��� ��
�%� ��� �8�
�QT�S�pC�1Z�X 	�Z�SuSCZ�g�T�VW_hedaUefTW_F�z�hSU��TWpUZjo1X��zZ�gmenpsenT�_Fenp�Y�X��zZ8�bqÅ�hpCef_zV�aUyzZ�Y�X��refY#�zY �
�
	�	�*+��� �$	�� �9�zZ�g�Tr�hen_hV ���ÒT�aUZ�psaMXÔ�lX�a|X�pCZ�a * & + ,;:�=30 > �=B476 oQa>yhZ#T%�WZ�S>Xjcdc ���
	�	�*1�����$	�� �

@/@ þ"!�#�$&%



[1V ���������
	����������� ��������	�������� �!���
"$#%���'&(�)��*+	��

�zSUT1�zX �hedcfeda`q�vwTWS<gmc X�pCp��Menpxg�TWY	�z�ha>Z��%X�p

\ V � .{_Z* & [�+ �	. \ Vb* & _ � .][
C 2 � 476 � � \ Vb* & _ � � [ I6M�� P

�xyzZ�SCZ
\ Vb* & _ � .�[c+ #

� � ��� � \ V]:�=`_ � .][ I6M1? P

X�_z�/X��hZ�g�efpCefTW_/enpxY�X��zZ\X�p
* & ��a8. edv Ok+��S�f�(�K�q� � \ V � � _Z* & [ I6M M P

�xyheng|y/enpxSCZ��z�zg�Z��/a>T
* & ��a8. edv Ok+��S�f�(�K�q� � \ Vb* & _ � � [ I6M�� P

X�p��	.�X�SCZ\X�pUpC�zY	Z��FZC���lXjcA�
�9�¢T#Z.�5�1Z�SCefY�Z�_ba>p<X�SCZxV�e���Z�_�a>T�efcdcn�hpCa>SUXja>Zxa>yhZ�gmc XjpUpCedklg�XjaUefTW_���Z�SsvwTWSUY�X�_zg�Z �7�]��{

�1Z�SCefY�Z�_bai��a>S>X�en_zp�TW_/a>yzZ\�lXja>X�pCZ�a>pO�zpUZ��Fef_Åa>yhZ�g�TW_-�WZ�SCVWZ�_hg�ZiZ.�zXjY��5cnZ�p�o��h�haOaUyzZ
a>Z�psaÖ�lXja>XÅefpÖX�_ ef_z�zZ��1Z�_z�zZ�_ba	pCZ�pUpsenT�_ vwSCTWY�a>yzZÔaUS>Xjef_hef_zV%pCZ�pUpsenT�_zpÖpU�zg|y aUylXja#aUyzZ
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�  ÏX�_z��| �	� �2� e��WZ�X�pCpUZ�pUpUY	Z�_�aUpiX�_h�@aUyzZ	X5�WZ�S>X�VWZÖSCZ�pC�hcfaUp\vwT�Sua>yzSCZ�ZÖZ.�zXjY��5cnZ�p#X�SCZ
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VWZ�_zg�ZÖ�z�zZÖa>T,Y	TWSCZivwSUZC�r�hZ�_ba\�z�1�zXjaUef_zVWpMT�v�y en_�aUyzZÖg�TW_-��Z�SUV�Z�_ba#�hSUTrg�Z�pCp��i^ÜaÓylX�p
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�zSUZ�g�efpUZ�cdqWo�Z�pC�1Z�g�enXjcdcfq(�xyzZ�_%XicnX�SUVWZM_��zYG�1Z�SOTjv�pUX�Y	�hcnZ�puXj_z�Ågmc XjpUpUZ�puXjSUZMen_-��T�c���Z����

^ÜaÖefp�X�g�g�Z��haUZ�� a>ylX�aÖa>yzZ^��� pUg|yzZ�Y�ZÅX5�WT�ef�zp	a>yzZ,_��zY	Z�SCefg�Xjcx�zSCT1�hcfZ�Y	p>�xyzZ�_
g�TWY	�lX�SCZ�� a>T�a>yhZ/V�Z�_zZ�S>Xjc<T��haUefYÖe�=�XjaUefTW_ �zSUTrg�Z��z�zSUZjo¢aUyzZÏVWS>X��5enZ�_�a��zZ�pUg�Z�_ba�X�cnVWT�{
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�zSCefZ �zq�yzZ�SCZ �
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