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3.1 Function Regression
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3.2 Pattern Recognition
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3.2.1 Feature Extraction with Dual-Tree Com-
plex Wavelets

<²%T68B�gc� 9F9�vR*7,ygu*W%C4"!/%�%C47�`,�#(?A6F*"!$#CMt?76FB(2I#(�I%(��gh!kK$�39L� %%(#(!$*"BN.z,�#C' 68Bw*7,$%xB&476L.j%T6F*+Ky!$#C68!/*+%wZX�e2 !/@XB&�),/.c%C4"�)?7�32q�6F'`!y%C6F,$*�,$��� #5!y%C6F,$*�?A@7#(6L*7E�%C47�|%C#5!/*XBN.z,�#C'�_¤��BC')!$9L9BC476L.j%|6F* %C4"��6F*7�7@A%�B&6FE$*X!/9�23!/* 23!/@"BC�}K$�3#CM�?A6L���3#C�3*+%,�@A%C�7@7%�gh!kK$�39L� %�2I,R�-,�2 6L�3*�%5B _W�h4768B�68Bx%C47��'`!/6F*}9L6F')6m�%5!y%C6F,$*�,/.Sgh!kK$�39L� %x6F*��"!/%&%C�3#C*�#C�e2I,�E$*76L%C6F,$*;_ d�*7��gc!kM,$.S,yK$�3#(2 ,$')6L')E1%(4768B)6FB�%(,W?A,|%C4"��gh!kK$�39L� %x%(#(!$*"BN.z,�#C'gu6L%C47,�@A%c?7�32I6F'`!y%(6L,�*;_p�h47��?A#5!kguZ"!�25vT,/.�%(476FBc!/�"�7#C,+!$25468B�%C4"!/%h6L%h6FBu2 ,$')�7@A%5!y%C6F,$*X!/9F9LM)6F*7�-,�2I6F� *+%eGA�3BC�X�e2I68!/9F9LM`6F*'�@79m%(6L�"9L�T?A6F')� *"BC6F,$*"B3_
.w6F*7E�BCZ7@7#(M r&� OeQe� G�� O ¡ � s�6F*�%(#C,A?A@X2I�3? ! *7�3gÛvR6L*"? ,/.gh!kK$�39L� %�%C#5!/*XBN.z,�#C'�G�23!/9F9L�e? %C4"� ?A@"!/9L��%C#(� �¤2I,$')�79F�Iigh!kK$�39L� %x%C#5!/*XBN.z,�#C'�Gp%(4"!y%`�IiA476FZ76L%(B`!$�7�7#(,kiR6F'`!y%(��BC476m.j%6F*RKk!$#C68!/*+%��"#C,��X�3#&%NM)!/*"?�6L')�7#(,yK$�e?`!/*7E�@79F!$#�#(�3BC,$9F@A%C6F,$*�_�h47��B&@"232I�eBCB�,/.�%C47�S%C#5!/*"B&.z,$#('=68B�ZX�e2 !/@XB&�-,$.�%C47��@"B&�S,/.~"9L%C�3#(Bw6F*W%Ng�,�%(#C�3�3B3G	!U!$*"?0/k_�[-�`�7#(,$��,�BC�3?W!�B&6F')�79F�?A�39F!kM�,$.T,$*7�WBC!$'��"9L�|ZX� %Ng��3� *�%(47�W9L�3K$� 9 O ~X9m%(� #5B�6F*�e!$2541%(#C�3�$G;!/*X?U%(47� *t%C47�)@"BC��,$.c!$9m%(� #(*"!y%(�x,A?7?R�²9L�3*7E/%(4!$*"?W� K$�3*A�²9L�3*7E/%(4|9F6L*"�3!/#C�²�74"!$BC��~"9m%(� #5B _��SB�4"�`�X,�6L*+%C�e?,�@A%S%(4"!y%�%C47�3#C�x!$#C��B&,�'���?A6�,�2 @79m%(6L�eBS6F*1%(47�x,A?7?21y� K�� *~"9L%C�3#�!/�"�7#C,+!$254;_ �h47� #(�I.z,�#C��Gt47�§�"#C,��X,+B&�e?�!¤*"� g



� Â�� � ) � _�?A@X!/9L��%(#C�3��� O � � gu4"� #(�f!$9L9�%(47�f~"9m%(� #5BhZX�3M$,�*"?9F� K$�39 O !/#(�x�3K$� *t9L�3*7E/%(4;_T�h47�T~X9m%(� #5B�6F*U%(47��%Ng�,�%C#(� �3B!/#(���N@"BN%`%(47��%C6F')�I�²#C�3K$�3#(BC��,$.��3!�254�,$%C47�3#3Gc!$B`!$#C��%C47�!/*X!/9FMRBC68BT!/*"?{#(�32 ,$*"B&%C#(@"2I%C6F,$*|~"9m%(� #5B _1�h47��*7� g ~"9L%C�3#(B!/#(��BC47,$#C%C�3#}%(4"!/* Z��I.z,�#C��G1!/*"?¤%(47��*"� g°%C#5!/*XBN.z,�#C'B&%C6F9L9uB(!y%C68B&~"�3Bx%C47��BC476m.j%)6F*+Ky!$#C68!/*+%��"#C,��X�3#&%NM{!/*"?�E$,R,A??A6F#C�e2q%(6L,�*"!/9TBC� 9F�32I%C6FK+6L%NM�6F*�'�@79L%C6F�79L�}?76L')� *XB&6F,$*"B3_ �SBBC47,ygu*|98!y%(� #eG;%(476FB�?A@"!$9m��%C#(� �`2I,�')�79L� itgh!kK$� 9F�I%T23!/*{ZX�BC@"2I�eBCB&.z@79F9LM�@"B&�e?�6L* 6F*RKk!$#C68!/*+%).z�3!/%C@7#(�1�IiR%(#(!�2q%C6F,$*�.z,$#�"!/%&%C�3#C*�#(�32I,�E$*76L%C6F,$*�_
VW���7#(,$��,�BC��!u*7,yK$�39/?A�3B(2I#(6F�A%C,�#�%C4"!/%�� ')�79F,yMAB�%C4"��?A@"!$9m�%C#(� ��2I,�'��"9L� i gc!kK�� 9F�I%U%(#(!$*"BN.z,�#C'Ð!$*"?§'x@"9m%(6Lgh!kK$�39L� %n of0�_�<>*�,$#5?A� #p%(,T� 9F6F'�6F*"!/%C�u%(47�-%(#(!$*"B&98!y%(6L,�*)Kk!$#C68!/*X2I�$Ggc��'),yK$�S%C47��2 � *+%C#(,$68?`,/.�%C47�f�"!/%&%C�3#C*�%C,�%C4"�w2 � *+%C�3#�,$.%C4"�`�"!y%C%C� #(*{6L'`!$E$�$_`�S9FBC,"G�g��)*7,�#C'`!/9F6F� ��%C47�`�"!/%&%(� #(*BC,�%(4"!y%�6L%�~7%(B{6F*+%C,§!�\ ¦ Æ�\ ¦ 6L'`!/E��$_ n 6L*X2I��%C47�?A@"!$9m��%C#(� �-2 ,$')�79F�Ii�gc!kK�� 9F�I%p4"!$Bp%C47�-�"#C,��X�3#&%(6L�eBp,/.;BC476m.j%6F*+Ky!$#C68!/*"2 �-!/*"?�E�,+,A?`?A6F#(�32q%(6L,�*"!/9XB&�39L�e2q%C6FKR6m%NM�6L* ¦ ��G$gc���� #C.z,$#('�%(47� ¦ ��?7@"!/9L��%(#C�3�|2 ,$')�79F�Ii�gc!kK�� 9F�I%�,�* %C47�*7,�#C'`!/9F6F� �3?��"!y%C%C�3#C*�!/*"?�@"BC�w%C47�f.z�e!y%C@"#C�eBu!y%-?A6L���3#C�3*�%#(�3BC,$9F@A%C6F,$*�B(2 !$9L�eB�!$B�!w.z�3!/%C@7#(�SK��32q%(,$#�6F*�,�#(?A�3#p%C,x%C#5!/6F*!/*X?�%(�3B&%`%C47� n o�0�_��h4"� #(�UB&47,�@798?�� iR68B&%`%Ng�,�BC�I%(B),$.?7!/%(!7a|%C#5!/6F*76F*7E�?7!/%(!�B&� %�!/*"?�%(�3B&%C6F*7E�?7!/%(!�B&� %3_ n 6F*"2I�%C4"��?A@X!/9�%C#(� ��2 ,$')�79F�Ii1gh!kK$� 9F�I%f2I,R�-,�2I6F� *+%5BS4"!kK��T#(�3!/9!/*X? 6F')!$E$6F*"!/#(M �"!/#C%(B3G�g���%(!$v$��'`!$E$*76L%C@"?7��,$.U%C47�2I,�')�79L� i�*R@7'�ZX�3#�!$*"? @"BC�1%(476FB�'`!/E�*76m%(@"?A�|Kk!$9L@"�|!$B,$@"#h.z�3!y%(@7#(�3B3_
�h47�)BN%(� �"B�,/.�%C47�)?A�3B(2I#(6F�A%C,�#-.z,$#f�3!�254U�"!/%&%C�3#C*W2 !$*UZX�BC@7')')!$#C6F� �e?�!�Bc.z,$9F9L,yg-B3a
O _u01,yK��T%(47�)�"!y%C%C� #(*{2I� *+%(#C,�6F?�%(,�%C47�)2I�3*�%(� #w,/.�%C47��"!/%&%(� #(*�6F'`!/E$��_
¦ _ n 23!/9F�`%C4"���"!/%&%C�3#C*�B&,1%(4"!y%�6m%�~7%(B��Ii7!$2I%C9FM|6F*+%C,W!\ ¦ Æ�\ ¦ '`!y%(#C6Li�_
\7_��
�3#&.z,�#C' %(47� ¦ � ?A@X!/9L��%(#C�3� 2 ,$')�79F�Ii gh!kK$�39L� %%(#(!$*"BN.z,�#C' ,�*�%C47��*7,�#C'`!$9L6F� �e?��"!/%&%C�3#C*�_
P _u��#(!$6L*�%(47�-'x@"9m%(6Lgh!kK$�39L� % n o�0 gu6L%C4)%(47�-�IiR%(#(!�2q%C�e?.z�e!y%C@"#C�wK$�e2q%(,$#5B�.z#(,$' %C47�w%(#(!$6L*"6L*7E)?7!/%(!$BC�I%e_
Q _u���3B&%S%(47��'�@79L%C6Fgc!kK�� 9F�I% n of0 6F*U,$#5?A� #S%C,�E$�I%�%C47�#(�32 ,$E$*"6m%(6L,�*�#5!y%C�eB _

�h47��E�,+,A?��7#C,��X�3#&%NM�,/.�%(47��'x@"9m%(6Lgh!kK$�39L� %3G7!/*X?�%(47�T!/�A��7#(,kiA6L'`!y%(��BC476L.j%)6F*RKy!/#(6F!$*�%��7#(,$��� #C%NM|,$.S%C4"��?A@X!/9L��%(#C�3�2I,�')�79L� i�gh!kK$�39L� %u!$*"?�6m%5B-E�,+,A?�?A6F#C�e2q%(6L,�*"!/9�BC� 9F�32I%C6FKR6m%NM6F* ¦ ��E�@"!/#5!/*+%C�3�u%C4X!y%c%C47�f*7� g�'�� %C47,A?�gu6L9F9�ZX�fZ��I%&%(� #%C4X!/*��IiA68BN%(6L*7E)')�I%(47,A?7Bu6F*��"!y%C%C� #(*�#C�e2I,$E�*76L%C6F,$*;_

3.2.2 Experiments
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