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C30 Scaling or father function C30 Wavelet or mother function

���������$
 3 ��éQ�����
� !���
=� � �"��
��8��
��	%	�¨� � ³	³ ��� �Ë³ ��� ���6�"�	��% � ��!���� �

¸�S[\FRD@�EH��N�EH@��lcD@WJDT�`�VHcDtDtDCFJD�DVeCQEH@�VHBDCFJDJD@W�
tl`�N�cDJDT�GHS[LFJDV���S[GHR
I�LQEH@�LFVHT�S[}U}[CFGHSULFJDV�X&��RDS[TiR�CFEH@�BDEHLl�Dc+T�@���tK`�cDVHSUJ+\
ì t @�CFEH}US[@�E�SUJ
GHRD@�S[GH@�EHCFGHSULFJ�m� �RD@�VH@��lcD@�J+T�@�LFN:�D}UGH@WEHV�cDVH@W�
GHLu\F@�J+@�EHCFGH@MCuN�cDJDTWGHSULFJ
T�CFJ�t3@MTWLFJK_F@�EHGH@��
GHLuCFJ
SUJKGH@W\F@�E
S[JôtDS[JDCFEH`ZJDLFGHCFGHSULFJôCFV�N�LQ}[}[L>��V�m�²�c+G�
�tÞ D\@TtuCFJD��
�tN D\ì�t�S[J6GHRD@�N�LFEHIuc+}UC�N/LFE�GHR+@
N�cDJDTWGHSULFJ���EH@�VHB1@WT�GHS[_F@�}[`KX
BDcDG

 Þ D @ CQJ+��
�NÈD ì��Hmÿ �R+@�J�N�LQE^CFJK`¿BDCFSUE�LFNuS[JKGH@W\Q@WEHVXW7CFJD���·��SUGHR�s^ZKW ¾ v	�¾��@ZTWCFJ���EHSUGH@
WGDvW Þ v Þ «*W½N�v N «�������«*W � ¤ Nav��

¤ N X®��RD@�EH@sW f ]VJ�s�O>gMS�N�LFEMCF}U}ýbõD$s�O>g$O Q?Q?Q?O�� o gFm� �L�GHRDCFGMT�LFI�tDS[JDCFGHSULFJô�YWÛO����
��@ATWCFJ�CFVHVHLlT�S[CFGH@AC�_Q@WT�GHLFE�
�tÀ���� 
�tÀ ß � ����� � 
�tÀ���� ß û Þ m

òqLFE�@WfKCFI�BD}[@KX+GHR+@�N�LQ}[}[L>��S[JD\�N�cDJDT�GHS[LFJDV�CQEH@�grsFvFhQ��B3LQS[JKG�VH@��lcD@WJDT�@WV�@ t ì t �d@ t �! {û Þ CFJD�¨ì t ì t �d@ t �! {û Þ XqEH@�VHB1@WT��
GHS[_Q@W}U`�\FS[_Q@WJ�tK`|�YWÛO�����D���v�O>grs1��CFJD�ô�YWÛO�����D���p�O>grs1�H�



ï�ÞHÓ1ï�×[Á æ ñ�Ñ1élð â Þ¦Ñ1Ò¾ñ â Þ/élé*)qÞHí â ð�Á æ í(Ñ1è+)1Á æ ñ>ñHÞHÑ1Ò "

Higher frequency C30 wavelet packets
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Ray-traced image,
256 x 256 x 8bpp

Fingerprint image at 500 dpi,
512 x 512 x 8bpp

Fingerprint image at 900 dpi,
1024 x 1024 x 8bppA B C
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��µ1mUgr��p1wF�

grj gFg gis grj vFh hFs p1g j1g
grv grv gih grx vFj pFµ jFs p{p
grh grp gij vFh hFs p1w jFx pFj
grh gFw vQv vFx p1g µ1w µFs jFv
grµ vFv pqw pFj jFµ grsFx grsFp wFw
vFh p{p pMp jFh µ1g grsFh gFgrp xFv
hFx jFh wiµ µ1w grsFp grv1g grvFs grs1g
wrv xFv xMp xFµ gFgrv grsFs grsFp xFx

 �RD@�º3��N/EH@W�Kc+@�JDTWSU@WVuSUJ+T�EH@�CFVH@
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ê Þ D ë;ø¦D s�Q sFpFµMpFµFs1wFwQwFwrh1wrµQµFj1wrhFx�O
ê~N.D o ë � D o s�Q/grvFjQxFjFx1grvMpFpFxFjFvQs{pFvFsFs�O
ê=P¦D ë � D o s�Q s1wFwQgrj1g(p{pMpFhFx{p1wQwrpFhFxFµ�O
ê � D o ëMP¦D o s�Q jFs1wihFx1grjFhqgrpFµ{pFjQµFh1grvFs�O
ê � D ë�N.D s�Q/wrh{pQjFµ1w(p{pQµFxFpFhFhQpFhFvFµFs�O
ê�ø¦D o ë Þ D s�Q vFvFjMpFµFhFvFjMp1grx1wrsQjFµ{pFjFs�O
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