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�	����������$/��8���P0!�8
�	 H)H#HXH)HXH)HXHXH)HXH)H#HXH)HXHXH)HXH)HXHXH)H#HXH)HXH)H �G¸
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a) Excitation en bande téléphonique
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b) Excitation rectifiée
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c) Excitation filtrée LPC
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d) Excitation large bande
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bxWYM�b^]^z!�(n�V�O R o�T�b[w�WYVQT�b_]!r R w�W/VQ� R W/VsT�b¬M�n�W�OsVQb^P R VsU/M�� R OsT�U�n ¡ �d�+£��/¶ ¡ £J�V��(� T�z^U�OsM�n�b[M
z^U�T�b^M
n�]!r~z^b^M�w
T�z^wiX[MIw R wiX^P
M���OQM�L[U/Vsb[w
VsLNM�]^M�Z\M�z^U/M�OsM%Zt·
ZtM�� R OQT�U/n7{|z^MqO*r~T�b R L^L^OQVs{|z^M
O R U/�
S�OsM_]^Mv]^P�U/VQ� R W/VsT�b�M�bdwiX R�� b^MvLNT�z^U4W/U/T�z[��M
U�¸5¹¸5º �µ VQM
bd{gz[M�WYU��
n»n�VsZtL^OsM��±O*r R OsS�T�U/V�WYX^ZtM¬]^M�U�P�W/U/T�`;L^U/T�L R S R W/VsT�b R z[b^M�w
T�b|��M
U�S�M
b^w�M�WYU��
n»OQM
bxWYM��Ew�M�{|z^V
U�M
b^]�LNM
z�VQb|W/P
U�M
n/n R bxWYM_n�T�b�z[WYVQOsVQn R W/VsT�btM
b�L^U R WYVQ{|z^M �[¼ r#M�n�W?LNT�z^U4w�M�W�WYM¬U R Vsn�T�bp{|z!r~T�b½z[WYVQOsVsn�M?L^Osz[W/¾�W
O+r R OQS�T�U�VQWYX[Z\M�¿gÀ�ÁÃÂ;Ä j,e Ä�Å j ¿gÀ�ÁÃÂ*Ä\LNT�z^U?OsM�{gz[M
O}z^bFL R nu]!r R L^L^U/M�bxWYVsn�n R S�M �«� M�n�W R n/n�T�w�VsP¨��wiX R {|z^M¨LET�VQ]^n
� � ]^zFU/P�n/M R zdM�WuLEM�z[Wu·�WYU�M R ] R L[W/P R z½w
T�z^U�n9][M¨O+r#M�bxWYU R�� b^M�Z\M�b|W �
� T�U�n�]^M4O+r#M�bxWYU R�� b^M�Z\M�b|W
�(VsOgM
n�WBLET�n�n/V � OsM�]^M4w�T�b^n�W R WYM�UB{|z^M���w
T�ZtZtMqn�z^S�S�P�U/P	�»O R n�T�z^n,`;n/M�w�WYVQT�b �^�#´[�#´ �
O+r#z[W/VsOQVsn R WYVsT�bª]^M»O R LNP
U/VQT�][M»]^zpL[VQWYwiX\ÆÇb|z^V�W	��O R w�T�bx��M
U�S�M
b[w
Mv]^M¬O+r R OQS�T�U�VQWYX[Z\M �x¼ M¬L R U R Zt��W/U/M»M�n�W
]^T�b^w¬P
OQVsZtVsb^P?]^zp��M
w�WYM
z[U	]^M_L R U R Z\��WYU�M
nq��T�w R z� pLET�z[UIO*r~M
bxW/U R�� b^M
ZtM
bxW4][M
n	U/P�n/M R z� �][M¬b^M
z[U/T�b^M�n �
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� r~M
b^n�M
Z � OQMª]!r~M
bxWYU R�� b^M�Z\M�bxW_w
T�ZtL^U�M
b^]Òz^b^MªX[M
z^U�MªM�Wv{|z R U R bxWYMªZtVsb|z[WYM�n¬]^MªL R U/T�OQM�O R U�S�M �^R b^]^M
n R b^n�OQM
n¨n/VQOsM
b[w
M
n�� R OsT�U�ny{|z^M\O*r~M
b^n�M
Z � OQM�]^Mt� R OsVQ] R WYVQT�bÓw
T�Z\L^U�M
b^]Ô{gz R U R bxW/M�ZtVsb|z[WYM�ny][M�L R U�T�OsM��
W/T�z ¯ T�z^U�n	n R b[n9OQM
n	n/VQOsM�b^w
M�n �
kPlBk\l,Õ Ö o7×®z|r�qUqgØ�{}xÚÙ<Ø�xwo�t%Ø9zhr
� M
n7U�P
n�z^OQW R WYn7T � WYM
b|z^n}LNT�z^U!O+r#M5 gWYM
b[n/VsT�b¨][M�O*r~M
bx��M�OsT�L^LNM�n/LNM
w�WYU R OsM�L R U7U/P
S�U/M
n�n/VQT�b_OsVQb^P R VQU/M�Z\T�bxW/U/M
bxW
z^b[M�]^VQn�WYT�U/n/VQT�bÛn/LNM
w�W/U R OQM�]^MpÜ�Ý F�Þ½ß±à n�z^U�O+r#M�b^n/M�Z � OQM\]!r~M
bxW/U R�� b^M
ZtM
bxW�M�W�]^MpÜ�Ý F�ádß±à n�z^U�O+r#M�b�`
n�M
Z � OQMy][My� R OsVQ] R W/VsT�b �^¼ M�W�WYM�ZtP�W/X^Tg]^M�� � VQM
b�{|z^M�LEM�z�LNM
U�o�T�U/Z R bxWYM��âM�n�W¬n�z^U�W/T�z[W»z[WYVQOsVsn�P
Mvw
T�Z\ZtM
LNT�VsbxWy]^MpU�P�o�P
U�M
b^w�M½LET�z[U�P�� R OQz^M
UyOsM�n�U/P�n/z^O�W R W/n�]^M�n R z[WYU�M
n�ZtP�W/X^Tg]^M
n �B��R U�M� �M
ZtL^OQM���z[b�U/P
n�M R z
]^Mdb^M
z[U/T�b^M�np{|z^Vub!r R W/WYM�Vsb^][U R V�W\L R n R zãZ\T�VQb^n�OsM�n\LNM
U,o�T�U/Z R b^w�M
n�][M�O R U/P�S�U/M�n/n/VQT�bäOQVsb^P R VsU�M�n/z^U
O+r#M�b^n/M�Z � OsM�]mr#M�b|W/U R�� b^M
ZtM
bxWtn/M�U R V�W�U/M ¯ M�WYP ��¼ M
O R VQb^]^VQ{gz[M
U R VQWªM�båM R M�W\{|z^MFO*r~T�L[W/VsZtVsn R WYVQT�b R z^U R V�W
w�T�bx��M
U�S�Pv��M
U�n9z[bdZtVsb^VQZ�z^ZæOsTgw R O � VQM
bFOsT�VQbp]^zFZ\VQb^VsZ�z[ZçS�OsT �±R O �

kPlBk\l*è é Ø<êNë�Ø�{}x\xwt%Ø9zhr�q t}qsqs{	êmØ�tBë[Ø<ì�q
�}R4� S�z^U�M �^����í Z\T�bxW/U/M�OsM�n7LEM�U�o�T�U�Z R b^w
M�n7]!r#M5 gWYM
b[n/VsT�by]^M%O+r#M�b|��M
OQT�L^LNM�LET�z[U7]^V R P
U�M
bxWYn}]^VQw�WYVQT�b^b R VsU/M�n
R n�n/Tgw
V R WYV�o�n�]^MuW R VsOQOsM R OsO R b|WB]^M � � ± í��LZ ��M�w�WYM�z^U/n � S ��M�w¬L^Osz[n�][M ± í��LZ ��M
w�WYM
z[U/n
��OsM?ZtT�]^��OsM	]^M��gVsM
bxW
W/U/T�L\w
T�ZtL^OsM5 �M»LNT�z^UI·�WYU�M»VsZtL^O R bxWYP?] R b^nIz^bpn�«gn,WY�
ZtM»o�T�b[w�WYVQT�b^b R b|WIM
b�W/M
ZtL^n,`;U/P�M
O � X OEM
n�WqWYT�z�W4]^M
Zt·
ZtM¬w
O R VsUI{gz[Myw�M�W/W/MvZ\P�WYX^Tg]^M_LNM
U�o�T�U/ZtM_Z\VQM
z� p{gzmr#z^b[Myn�VsZtL^OsM¬U�P
S�U�M
n�n/VsT�bdOQVsb^P R VsU�M �

kPlBk\l<m î rTz^ê�r!ï9ëszh{NxñðWu9Ùaë�Ø*ò�ê�{}u9ê^ówr�q
�}R�� S�z^U�M �^�Q��� ZtT�bxWYU�M_OsM�n	LEM�U�o�T�U�Z R b[w
M
n?]^M�n?LEM�U/w
M�L[WYU�T�b^nuZ�z^O�WYV�`;w
T�z[wiX^M
n ��a bdU�M
Z R U/{|z^MvU R L^Vs]^M5`
ZtM
bxW9{gz[M�Z\·�Z\M¨OsM�n»LNM
U�w
M
L�WYU/T�b^n¬OsM�n»L^OQz^n»n�VsZtL^OsM�n?LEM�U�o�T�U�Z\M�b|W»Z\VQM
z� F{|z^M�OsM¨]^Vsw�WYVsT�b^b R VQU/M R n/n�T�`
w�V R W/VQo}OsM»L^Osz^n	w�T�ZtL^OsM5 [M_P�� R Osz^P ��a b½b^T�WYM¬W/T�z[W/M�o�T�VQn	{gzmr R ��M�wyO+r R z^S�ZtM
bxW R W/VsT�b�]^z½b^T�Z � U�M_]!r~z^b^VQW/P
n
w R wiX^P
M�n»] R b^n9OQM_LEM�U/w�M
L[W/U/T�b!�âO R ][V R P
U/M�b^w
M¨M
bxW/U/M¨O*r~M
U/U�M
z^U?n�z^U9O+r#M�b^n/M�Z � OQM¨]mr#M�b|W/U R�� b^M
ZtM
bxWuM�W9O*r~M
U<`
U�M
z^Utn/z^U�O*r~M
b^n�M
Z � OQMd][Md� R OsVQ] R W/VsT�b�n�r R w�w
U�T � W �q� T�z^U\M
bxWYU R�� b^M�U�z^båLEM�U/w�M
L[W/U/T�b R ��M�w©L^OQz^n\][M ´�í
z^b[VQWYP�n�w R wiX^P
M�n�L R U�w�T�z^wiX^M��BVsO�o R z[]^U R V�Wy�gU R Vsn�M
Z � O R�� OQM
ZtM
bxW R z^S�ZtM
bxWYM�U�O R W R VQOsOQMt][MpO*r~M
b^n�M
Z � OsM
]!r~M
bxW/U R�� b^M
ZtM
bxW R�� b½]^MvU/P�]^z^VQU/MvOsM�n	M R M�WYnu]^Mvn/z[U,`aS�P
b^P�U R OQVsn R WYVsT�b �
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Entraînement
Validation  

²¦³E´�µm�[�Q��í�¶dõ VQn�WYT�U/n/VQT�b�n�LEM�w�W/U R OQM�] R b[n¬O Rt�±R b^]^M�X R z[W/M�n/z[U¬O*r~M
b^n�M
Z � OsM�]mr#M�b|W/U R�� b^M
ZtM
bxW»M�W¬O+r#M�b�`
n�M
Z � OQM_]^M_� R OsVQ] R WYVQT�bpM�bFo�T�b[w�WYVQT�b�]^MvO R ]^VQZ\M�b^n/VQT�b�]^zF]^Vsw�WYVQT�b^b R VQU/M R n/n�T�w�V R W/VQo
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(b)

Entraînement
Validation  

²¦³E´�µ!�^�����J¶�� M
U�o�T�U/Z R b^w
M�n_]^M
n_LNM
U�w
M�L[WYU�T�b^n_Z�z^O�WYVö`aw
T�z^wiX^M
n»M
bÓo�T�b^w�WYVsT�b©]^zÓb^T�Z � U/Mª]!r~z^b^V�WYP�n¬M�W
]^Mvw�T�z^wiX^M�n9w R wiX^P
M�n
kPlBk\lBk ÷ x\t�Ùaø�qsrúùwrÇê {�ðûï¬Ù�r v?Ø;ëUo
X O9M
n�W�W/T�z ¯ T�z[U/npLNT�n/n�V � OQM�]^MÓ][VsZtVsb|z^M
U\O*r~M
U�U/M
z[Up]^M©L^U�P
]^VQw�W/VsT�bä]mr#z^b2ZtT�][�
OsMdn/z^U�n�T�büM
b[n/M
Z � OsM
]!r~M
bxW/U R�� b^M
ZtM
bxW¬M�bÓw
T�ZtL^OQM� �V �âR b|W9OsMyZ\Tg]^��OsM ��­ T�z[W/M�o�T�VQn
�Nn/V�T�bÓn/M�U�P�o��
U�M R z©U R n/T�VsUu]!r a w�w R ZF�mOQM
n
ZtT�][�
OsM�n�n/VQZ\L^OQM
n�n�T�bxWIn�T�z[��M�bxW4OsM�n%Z\M�VsOsOQM
z^U�n/ý �g� btS�P�b^P
U R O*�xz^b\w
T�ZtL^U�T�Z\VQnBM
n,WIb[P
w
M�n/n R VsU�M9M�b|W/U/M9O R
w�T�Z\L[OsM� �V�WYP¨]!r#z[bÛZtTg]^�
OQMyM�W_O R L[U/P
w�Vsn�VsT�b©][M�O R L[U/P
][Vsw�W/VsT�b �m� bÓM�þEM�W
�!z^bÓZtT�][�
OsMvWYU�T�LÓw
T�Z\L^OQM� �M
ÿ��������	��
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���������������	� �!��"���#$�&%('
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Régression linéaire    
Dictionnaire associatif
Perceptron 1 c.c.      
Perceptron 2 c.c.      

²}³E´�µN�^��� ± ¶p� M
U,o�T�U/Z R b^w�M
n?]^M�n9]^V�þmP�U/M�b|W/n?Z\Tg]^�
OQM
n	M�bFo�T�b[w�WYVQT�b�]^zFb^T�Z � U/Mv]^Mv]^M
S�U/P
n?]^MvOQV � M
U�W/P
w�T�Z\LNT�U,WYM¬OQM
n?Vsb^w�T�bx��P�b^VsM�b|W/n9n�z^VQ� R bxW/n¨�¶ Z\P�Z\T�VsU/M»b^P
w�M
n/n R VsU�MyVQZ\LNT�U,W R bxWYM&1¶ WYM�Z\L^n?]^Mvw R Osw�z^O!VsZtLNT�U�W R bxW	1¶ Z R z[� R Vsn�M_S�P
b^P�U R OQVsn R WYVQT�b �
2 � b�]^M9w
T�bxW/U/¾�OQM
U%M
bpL R U�W/VsM?O R w R L R w
V�WYPu]^M9S�P
b^P�U R OQVsn R WYVsT�bt]mr#z^b�U/P
n�M R z�]^M»b^M�z^U/T�b^M
n���T�b\n/M9U/P�o���U/M
W/T�z ¯ T�z^U�n_�pO*r~M
U�U/M�z^U¬]^MªL^U�P
]^VQw�W/VsT�b c ]^Vsn,WYT�U�n/VQT�b©n/LNM
w�WYU R OsM l n/z^U_O+r#M�b^n/M�Z � OQM�]^M�� R OsVQ] R W/VsT�bF{|z^VB]^T�V�W
w�T�bxWYM
b[VsUI][M
nIOQT�w�z[WYM�z^U/nq]^VQþEP
U�M
bxWYnI]^M»O+r#M�b^n/M�Z � OsM9]!r~M
bxWYU R�� b^M�Z\M�bxW ����R¨� S�z^U�M �^��� ± ZtT�bxWYU�M»O+r#M�U/U/M�z^U
]^M	L[U/P
][Vsw�W/VsT�b�T � WYM�b|z^M?M
bªo�T�b^w�WYVsT�b�]^M	O R w�T�ZtL^OsM5 [V�WYPq]^z�Z\Tg]^�
OQM��(WYM�OsOsMq{|z^M?]^T�b^b^P�M	L R U�OQM4b^T�Z � U/M
]^M�]^M�S�U/P�n�]^M�OQV � M
U�W/Pª]^zÔZtTg]^�
OQM �7�}R�� S�z^U�M �[�Q��´ �7{gz R bxW��½M
OQOsM��mz[WYVQOsVsn�M�OsM�b^T�Z � U/M�]!r~T�LNP
U R WYVQT�b^n
L R U4WYU R Z\M_w�T�Z\ZtM¬ZtM
n�z^U/Mv]^Mvw
T�Z\L^OQM� �VQW/P �a b�w
T�b^n�W R WYM_w�O R VQU/M
ZtM
bxWI{gzmrA�ªw
T�Z\L^OQM� �VQW/P¬P
S R OsM��[OsM�n4U/P�n/M R z� ½]^M_b[M
z^U�T�b^M
n?LNM
U,o�T�U/ZtM
bxW � M R z[w
T�z^L
ZtVsM�z� _{|z^MqOsM
n}]^VQw�W/VsT�b^b R VsU�M
n R n�n/Tgw
V R WYVQo�n ��õ M�L^Osz[n
��OsM�n�U�P
n�M R z� ��?]^M
zg ¨w
T�z^wiX[M
n�w R wiX^P�M
nBLNM
U,o�T�U/ZtM
bxW
OQP
S���U/M
ZtM
bxW?ZtVsM�z� �{|z^Mvw
M�z� d��z^b^Mvn/M�z^OsMvw
T�z^wiX^M¨w R wiX^P�M��±WYT�z ¯ T�z^U�n?�tw�T�Z\L[OsM� �V�WYP¬P�S R OsM �
kPlBk\lDn Ö r7ê�{NxwqxëUz|u»êâë[Ø�{Nx ù\r Ù�t43'tNx»ù\r ó\t}u?ëUr
� M
n?n�LEM�w�WYU�T�S�U R Z\ZtM
n?�ªO R�� S�z^U�M �[�Q�=� VQOsOsz[n�WYU�M
bxW � VQM
b½O*r~M�þEM�Wu]^MvO+r#M5 �W/M
b^n�VsT�b½]^MvO+r#M�b|��M
OQT�L^LNM¨n�LEM�w�`
W/U R OQMIX R z�WYM ��µ VsM�bª{gzmr#M�b\S�P�b^P
U R O*��O*r~M
bx��M�OsT�L[LEM	X R z[WYM	U�M
w
T�b^n�W/U/z^V�WYM	n/z[VQW � VQM
b�O*r~M
bx��M
OsT�L^LEMIT�U/VQS�Vsb R OsM��
T�b�b^T�W/M�w
M�U�W R Vsb^n R U,WYM�o R w�WYn ����R U�M5 �M
ZtL^OsM���T�b�U/M�Z R U�{|z^M�{|z^M\] R b^nyO R U�M
w�T�b^n�W/U/z^w�WYVQT�b�OsM65�n75F]^M
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Régression linéaire    
Dictionnaire associatif
Perceptron 1 c.c.      
Perceptron 2 c.c.      

²¦³E´�µ��^����´P¶�� M�U�o�T�U�Z R b^w
M�n�]^M
n�]^V�þmP�U/M�b|W/n%Z\Tg]^�
OQM
n�M
bªo�T�b^w�WYVsT�bª]^M	OsM�z^UBw
T�Z\L^OQM� �VQW/P R OQS�T�U/V�WYX^ZtVs{|z^M
� L R U R OQOsP�OsVsn�Z\M � Z R b^{|z^M�z^b LNM
z ]!r#P�b^M
U�S�VsM �%¼ M
w�V?M
n�WtLNM
U�:
z OsT�U�nª]^M½O*r~P
w
T�z[WYM�w�T�Z\ZtMpz^b n/T�bã�
ZtV�`;wiX^M
ZtVsbpM�bxWYU/Mvz^b;5�n75�M�W?z^b<5>=?5��±w
Mv{|z^V7M
n,Wu{gz[M
Os{|z^M¨LNM
zF]^P
n R S�U/P R�� OQM �
õ MªL[Osz^n_T�bÓb[T�WYMª{|z^M�w
M�U�W R Vsb^M�n¬��T�«�M�OsOQM
n_T�bxW_WYU�T�LÓ]!r~P
b^M�U/S�VQMªM
bÒX R z�WYM
n_o�U�P
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M c o�T�U,WYM
ZtM
bxW R W/WYP�b|z^P
M l ]^M»o R :�T�b���U/P�]^z^VQU/M
M�b^w
T�U�MvOsM
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Os{|z^M�n � VQW/n R ]^][VQWYVQT�b^b^M�Osn R�� bÓ]^Mªw�T�U/U�VsS�M�U»O+r#M�n�WYVQZ R WYVsT�b
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