
���������	��

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

���+#���
��,�-�.�$
�'0/1�2�3���('
���,��#�#540�����&�6�7���84���

�9�34��:�	�2�<;

=>�('@?�A#�������������
<'
�B� ���C
D� *FE �������	���G�����:�)�H'JI * 
��B���-������
��6�	� * �3
D�$
7�	�
/"�-� * 
K�:4��3�,L�2�&�M#���
N?�,�����:�B�7���:�O�$
7��/N?�2�3���('��QP * �2�&�A
7�6'R�$
���#����	�)�&/
�S;

TCUWVYXZXOVD[RX]\_^a`Zb_^
c_dQegfZhid�jkfOlmhkn�opnrq�sutCdQvOnrqwn5j)opnrqAxplyvOzYdZ{p|�}~cas�xY�

�,�����	�2�2x��Q�O�Z�
o�fZtCdZlyzYn,{�zYly�]n5hkq�lmjidZlmhknO�Y�G���O�p�Y�O�Q�]�]�CxpdZlyz�j)��dQh�jklyzFoa� �S�n�hknrqr���phidZzY�5n

� lyn5h�hknZ� vQhidZzQ ¡fOz�¢2£yl¤qr� lyz � v�� ¥¦h

§©¨ªp«�¬3­ ¨ª
c®d � £y{ � dQh�jAopnrqwtCdZ�i¯YlyzYn5qGjkfO{�hkzYdZz�jknrqw�rfZz�jkl¤n5zYzYn5z°j���o�dZzYqw£ynr{phkq��plyephidQjklyfOz�qr��opnrqw�rfOt � fZqkdZz�jknrq �	±n�hkl¤f°oplm²³ {Yn5q ±nr�Onrz�jk{Ynr£y£ynrt�nrz�j t�f°o�{�£ ±n5nrq ³ {®� ly£�q�n5hidQlmjGlyz�j ±n5hknrq�qkdZz�jGoa� lyq�fO£yn5hS�d�o�nrq:´�z�qGopn)opl¤dZvOz�fOq¡jkly�O�Y�)� nrq¡jG£µ� fOe° ¡n�jAo�n�rn�j	d�h�jkly�r£ynO� ³ {Yl � h ±nrq�n5z°jknw{�z�j�hidZlmjknrt�n5z°j � n5hkt�n�j�jidZz�j oa� nrq¡jklyt�n5h {Yz$nrzYq�n5t�eY£yn�opnw�rfOt � fZqkdZz�jknrq q�l¤z°{�q�fr¶ ·¤oYdQ£ynrqopn�¥¦h ±n ³ {�nrzY�rnC¸Q¹Gº�»�¸Z¼F}µ»�½"¾2� zYf�¿ ±nrnrqSoYdQzYq�o�{
e�hk{�lyj��®c:� fQhklyvOlyz�dQ£¤lmj ±n7o�n�£¤d�t ±n5jk¯�f°o�n$n5| � fOq ±nrn�nrq¡j$op{YndQ{Dq¡¿pq¡jr�nrt�nC£ylyz ±n�dQlmhkn��ZdQhkl¤dZz�j �	±n5hklyf°o�l ³ {Ynrt�n5z°j�oYdQzYq$£¤nCjknrt � q7}~cOÀ2��Á���{�jkly£ylyq ±nO���	n�opn5hkzYlyn5h��3q¡¿pz���¯phkfOzYlyq ±nq�{ph2£µ� nrq � dQ�rnrt�nrz�jA¥¦h ±n ³ {�nrz�jkl¤n5£8¸ ¼ o�nrq�hidZlynrq)q � nr�5j�hidQ£¤n5q2hknr�i¯Yn5hk�i¯ ±nrn5q)nrq¡jÂdZ£ylyt�nrz�j ±n � d�h2{�z(q�l¤vZz�dQ£8q�lyzp{�q�fr¶ ·¤o�dZ£opnÂ¥¦h ±n ³ {Yn5zY�rnS¸ ¹ ��ÃÂn � dQh�jAq�nrqA��d � dZ�5lyj ±n5q-�d�d ��� £yl ³ {Yn5h)o�n5q2o ±nr��dZ£¤dQvOnrqA¥¦h ±n ³ {Yn5z°jklynr£yqr�gfZz�hkn5j�hkfZ{Y�]nC�d-qkd-q�fQh�jkl¤njkfZ{�jknrq,£ynrq,¥¦h ±n ³ {�nrzY�5nrqSo�nrq,�rfZt � fOqkdQz°jkn5qSn5z ³ {Ynrq¡jklyfZz®�®�2z�zYfO{��]nr£ dZ£yvZfZhklmjk¯Yt�nCdZoYd � jidQjklm¥�d �Y� £yly��dQeY£ynF�d��rnjW¿ � n�opn�q¡¿�q¡jr�n5t�n�d ±n�j ±n)o ±nr�]nr£yf �Y�	±n�d�´�zCoÄ� dQq�q�{�hkn5h	qkd,�rfOz°�]n5hkvZnrzY�5nA�On5hkq�qkd,�ZdZ£ynr{ph�f � jklytCdZ£ynO� � fO{�h�£¤d ³ {Yn5£¤£ynAly£¥¦fO{�hkz�lg£¤dSt�nrly£y£ynr{�hkn)nrq¡jklyt ±nrn)o�nrqG�5fOt � fOqkdQz�jknrq	hknr�i¯Yn5hk�i¯ ±n5nrqwdZ{Cq�nrz�qwo�n5qGt�fOlyz�o°hknrq	�rdQh�h ±nrqr�Y�	nr£¤d$£y{�l � n5hkt�n5j±nrvOdZ£ynrt�nrz�jSopn�q�{Yly��hkn-nrz�jknrt � q¡²~h ±nrn5£3£¤n5{�hkq ±nr�]n5z°jk{�nr£y£ynrq,�Od�hkl¤dQjklyfOz�q�oa� dZt � £¤lmjk{Yo�n�n�jSo�n � ¯�dZq�nZ�8x°fOz�nrt � £yfZlq�{ph�opnrqSq�l¤vZz�dQ{�|��°lye�hid�jkfOlmhknrq$o�nCtCdZ�i¯Ylyz�nrq,jkfO{�hkzYdZz�jknrq�q¡¿pzY�i¯�hkfZzYn�n5j$dZq¡¿pz���¯phkfOzYn � n5hkt�n�jSoa� ly£¤£y{�q¡j�hkn5h-q�nrqj�hr�nrq�egfZzYzYn5q � n5h�¥ÅfQhktCdZzY�5nrqr�

Æ!Ç «rÈ5ÉQÊYËOÈ
��fZq¡j2fQ¥8hkfZjid�jkl¤z�v�tCdZ�i¯YlyzYn2�plyephidQjklyfOz�qA�5fOz�jidZlyz � fZq�q�l¤e�£m¿�t�f°o�{�£¤dQjkn�o � n5hklyf°o�ly���rfOt � fZzYnrz�jkqr�°Ì�¯Yly�i¯(dQhknlyz�jkn5hknrq¡jklyzYvCjkf7dZz�dQ£m¿�q�n$¥¦hkfOtÍjk¯Yn � fOlyz�jÂfZ¥	�°l¤n�ÌÎfZ¥	o�l¤dZvZzYfZq¡jkl¤�Z��Á®f7jk¯Ylyq)nrz�oÄ�_dCt�n5jk¯�f°o�jkf7nrq¡jklytCd�jkn�q�lyzYnÌGd��On)�rfZt � fOz�nrz�jkq fQ¥®¥Ïhkn ³ {Ynrz��5¿�¸ ¹ º�»�¸ ¼ }µ»@½�¾)�gl¤z-Ì�l¤opn5²Ðe�dZzYo-zYfZl¤q�nAlyqGnr£¤dZegfQhidQjkn�o�lyz�jk¯Ylyq�dQh�jkly�r£ynO��ÁG¯YnfQhkl¤vZlyz�dZ£ylmju¿!fQ¥®jk¯�l¤q � hkf��rn5q�q�l¤z�v��rfZt�nrq�¥ÏhkfOtÑjk¯YnA{Yq�nAfZ¥_dS£ylyzYn�d�h�dZzYo � n5hklyf°o�ly��dZ£y£m¿Cjklyt�n5²Ð�Od�h�¿�lyz�v,q¡¿�q¡jkn5t��8sWjkqlyz � {�j	l¤qGd�q�lyz�n)Ìwd��]n)fZ¥a¥¦hkn ³ {�nrzY�5¿�¸Z¹��pdZz�o�lmjkqG�ZdQhkl¤dQjklyfZz7lyqGq¡¿pzY�i¯�hkfZzYlyq�n�o�fOz�jk¯�nA¥Ïhkn ³ {Ynrz��5¿�q � dQ�rlyzYvSfZ¥®jk¯Ynopnrq�lmhkn�o(q � nr�5j�hidZ£3�5fOt � fOz�nrz�jkq2¸Q¼��ÂÁG¯YdZzYÒ°q�jkfClyjkqÂdZeYly£ylmju¿�jkf!d �Y� £m¿7¥¦hkn ³ {Yn5zY�5¿�q�¯Ylm¥¦jkqr�almjkq2fZ{�j � {pj2�5fOz�jidZlyzYqjk¯�n�opnrq�lmhkn�oF¥Ïhkn ³ {Ynrz��rlynrqr�®dZzYo(jk¯�n5hkn5¥¦fZhkn�lyq,dQeY£yn$jkf!�rfQh�hknr�r£m¿Fnrq¡jklytCdQjkn�jk¯YnSq�n�dQhk�i¯Ynro��rfZt � fOz�nrz�jkqr�,ÓÎzYn5ÌdZoYd � jkly�]n�dZ£yvOfQhklmjk¯YtÍl¤qAopnr�]nr£yf � nro7jkf�nrzYq�{phknÂjk¯Yn,�rfZz°�]n5hkvOn5zY�rn,fQ¥3jk¯Ylyq)q¡¿pq¡jknrtÔjkf�lmjkq�f � jklytCdZ£a�OdQ£¤{�n,lyz�jk¯Ynt�n�dQz
q ³ {YdQhkn-q�nrz�q�nO�C��fQhknrf��]n5h��_lyj�tCdQÒ]nrqÂlmjSdQeY£yn�jkf7¥¦fO£y£yf�Ì � fZq�q�l¤e�£ynCdZt � £ylmjk{�opn-dQz�o � ¯�dQq�n-�ZdQhkl¤dQjklyfOz
fZ¥jk¯�nrq�n�q�l¤z�nwÌwd��]nrqr�:�8lyzYdZ£y£m¿���lmjkq�vZf�f°o � n�h�¥ÅfZhktCdQzY�rn�d�hkn)ly£y£y{Yq¡j�hid�jkn�o-fOz�q¡¿pzY�i¯�hkfZzYfZ{Yq dZzYo�lyz�o�{��5jklyfOz-tCdQ��¯�lyzYn�°lye�hid�jkl¤fZz�q�lyvOzYdZ£yqr�

Õ ÖØ×Ù,ÚDÛRÜ�ÝGÜQÞ7Ûàß"á<â�ãwÞ7äRåYæÙSç&Ù
è$é�êÄë�ì	íkë�îÄïrìQðgñ¦éZì,ò(ó�ôrõÄöÏêaéZì2÷�ë�îÄï5êaó°êY÷�éOìFøéQñ¦éZô�÷�ï5ö¦ùYîÄéOì�úÐò�ë°÷�éZîÄïrì�øéQñ¦éZô�÷�ï5ö¦ùYîÄéOìQðÄópñ¤÷5éQï5êaó�÷5éQîÄïrìQð�éZêÄûpï5éQêaópûpéOìQð:üQý¡þ5ÿ

ì�ëpêY÷"îg÷5öÏñ¦ö¦ìÄøéZéZì��Äópêaì��géOì��gëpò(ópöÏêÄéOì"ó°î®ì�ì�ö���ó°ï5ö�øéOìRùYîÄé ñÏé©÷5ï5ópêaì��®ë�ïi÷Oð,ñ�� öÏê	�gîaìi÷�ï5öÏé
�Äé��Äï�ë��gî®ô�÷�ö¦ëpê ð�ëpîÔéQê®ô�ëpï5é
ñ
�køéQñ¦éZô�÷5ï�ë�ò øéQêaópûpéZï����:éQîaï(öÏò��_ëpï�÷5ó°ê®ô�éÑøéZôQëpêÄë�ò�ö¦ùYîÄé�êÄéRô�éOì�ì�é���� ópîÄûpò�éZê�÷5éQïOð	÷�ëpîÄ÷�ô�ëpò�ò�éRñ¦é�ôQë��îg÷����iøé��péQêY÷5îÄéQñÅì
�2øé��Ðó°îÄ÷5ì��_ëpî��]ópêY÷)ó��8éZô�÷�éQï)ñÏéZîÄï��~ë�êaô�÷5öÏë�êÄêÄéZò�éZêY÷����)é��Ðó°öÏ÷ íkîaìi÷�ö! aéSñ
� é��8ëpï�÷)ópô�÷�îÄéZñÄ÷�éZê��Äópê�÷#"ó$�2øé��péQñ¦ë%���®éZïwé�÷#"ó-ñ¦éQîaï

&

ha
l-0

00
21

30
1,

 v
er

si
on

 1
 - 

20
 M

ar
 2

00
6

Manuscrit auteur, publié dans "4th International Conference on acoustical and vibratory surveillance methods and diagnostic
techniques (Surveillance4), Compiègne : France (2001)"
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