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0XOWLGLPHQVLRQDO�'RZQVDPSOLQJ

� 'RZQVDPSOH�E\�0
² ,QSXW�_�GHW�0�_�VDPSOHV
² 2XWSXW� ILUVW� VDPSOH
DQG�GLVFDUG�RWKHUV

� 'LVFDUGV�GDWD
� 0D\�FDXVH�DOLDVLQJ
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ki is a coset vector



&RVHW�9HFWRUV

� ,QGLFHV�LQ�IXQGDPHQWDO�WLOH�RI�ODWWLFH�0�
² _GHW�0_�FRVHW��YHFWRUV��RULJLQ�DOZD\V�LQFOXGHG�
² 1RW�XQLTXH�IRU�D�JLYHQ�0
² &RPSXWH�XVLQJ�6PLWK�IRUP�GHFRPSRVLWLRQ�RI�0
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Distinct coset vectors for M



0XOWLGLPHQVLRQDO�8SVDPSOLQJ

� 8SVDPSOH�E\�/
² ,QSXW�RQH�VDPSOH
² 2XWSXW�WKH�VDPSOH�DQG
WKHQ��_�GHW�/�_������]HURV

� $GGV�GDWD
� 0D\�FDXVH�LPDJLQJ
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Upsampling

Downsampling



5DWLRQDO�5DWH�&KDQJH

� 5DWLRQDO�UDWH�FKDQJH
² ,Q�RQH�GLPHQVLRQ�
² ,Q�PXOWLSOH�GLPHQVLRQV�

� ,QWHUSRODWLRQ�JHQHUDOL]HV
² ,QWHUSRODWLRQ�ILOWHU���FROXPQV�RI�π�/���GHILQH�WZR
DGMDFHQW�VLGHV�RI�SDUDOOHORJUDP�SDVVEDQG

� 'HFLPDWLRQ�JHQHUDOL]HV
² 'HFLPDWLRQ�ILOWHU���FROXPQV�RI�π�0���GHILQH�WZR
DGMDFHQW�VLGHV�RI�SDUDOOHORJUDP�SDVVEDQG
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��'�1DUURZEDQG�6LJQDOV

� ,PDJH�3URFHVVLQJ
² 'LJLWL]HG�SLFWXUHV�DUH�RIWHQ�RYHUVDPSOHG

� 9LGHR�3URFHVVLQJ
² 4XLQFXQ[�GHFLPDWLRQ�RQ�176&�YLGHR�KDV�OLWWOH
SHUFHSWXDO�HIIHFW

� 6HLVPLF�3URFHVVLQJ
² )DQ�ILOWHULQJ�IRU�VHLVPLF�PLJUDWLRQ



��'�1DUURZEDQG�6LJQDOV

� ([DPSOH��)DQ�)LOWHUV
² 9HORFLW\�ILOWHUV�IRU
SRVLWLRQ�WLPH�GDWD

² 3HULRGLF�H[WHQVLRQ
UHYHDOV�SDVVEDQGV
DUH�HLWKHU�KH[DJRQV
RU�SDUDOOHORJUDPV

� &DQ�EH�UHVDPSOHG
DW�WKH�1\TXLVW�UDWH
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��'�'HFLPDWLRQ�6\VWHPV

� 3LFN�YHUWLFHV�RI�SDUDOOHORJUDP�WR�EH
UDWLRQDO�PXOWLSOHV�RI�π >&KHQ�DQG�9DLG\DQDWKDQ@

� &RPSXWH�UDWLRQDO�PDWUL[�+�IURP�YHUWLFHV
² +�PDSV�SDUDOOHORJUDP�RQWR�VTXDUH
IXQGDPHQWDO�IUHTXHQF\�WLOH

² 8VLQJ�WZR�DGMDFHQW�SDUDOOHORJUDP�YHUWLFHV



)DFWRULQJ�5DWLRQDO�0DWUL[�+

� )DFWRU�+� �/���0�E\�6PLWK�0F0LOODQ�)RUP�RI�+

� (QKDQFHPHQWV
² $OORZ�XVHU�WR�VNHWFK�D�UHJLRQ�DQG�FLUFXPVFULEH
LW�ZLWK�D�SDUDOOHORJUDP�RI�PLQLPXP�DUHD
>(YDQV��7HLFK��6FKZDU]������@

² $GG�D�PRGXODWRU�DW�LQSXW�WR�VKLIW�FHQWHU�RI
SDUDOOHORJUDP�WR�WKH�RULJLQ
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