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RqfRcel�hE`RaqdRj�vefRd+ceh�n8x�aqh�a�`wnzvectÄqa�mSR�`Hl�dRd+s�l�^�a�`�dHs�a,RqfR`RjMk=l�Q �à Û Ü Û � KeáiNn à Û�Ü}Û � KeáiN�n °�ä U ÙæåVï K º ^eL � N� n���ceh�x;fHg�a;cehNT�a�`HdRa`I�l�j�`Rcea�`�fH`wnzh�dbQ#l�`RkÃ`Ra�dHj�vefRd+cthPfRg�a9x�a�h�aq`wnoveceÄ�a�m4R�`Hl�dHdbËbR�l�`H`Ra�v}nofHcel�h�dHctx�h�nov �§Ú }�êië�ìÛ�Ü�Û � K Ø N�° â)ãU ã ä U Ùæå�ï ä Ùæå�ç » á¾°öÐ�K Ø�s)² N   K º ^eL�LONô hEs�`wn R�fRc�R�a
_�fRgMa�l
h�dRaq`$T�aqm�dRcex�h�noved±c \ Ke®wN nohMmPc r Ke®wN nz`Ra6µ�hMctfHabvea�h�x�fRgEdRcex�h�noved2_�`Ha,f�j�ce`Rceh�x8fRg�a8n�h�l�T�a�Rql�`R`Ha�v}nofHctl�hQ#j�h�R�fRcel�hMdbnoh�mEs�l�^ia�`�dHs�a5R�fR`�npfHl�h�a9a�dRfHctkEnofHa�mpj�dHceh�xYdRf�noh�m�nz`Rm�fHa,R�g�h�c�f�j�a�d ^-� gMa�`Ha�dRjMvtfHceh�xYa�dRfHcek�nofHcel�hpaq`R`Rl�`Rdnod?^�a�vev�nod�fRgMa­nzm�m�cefRcel�hYl�Q�`Ha,T�aq`$h�a�`wnzfRcel�h�aÐÒXa,RqfRd K nzh�mps�l�dHdRc�h�v�aYa,T�aqhSR�l�`H`Ra�v}nzfRa�mEh�l�ctdHa6dRcex�h�nzved N ^�ctvev+ROnojMdRa6fRg�ax�aqh�a�`wnzvectÄqa�m�R�`Hl�dHdbËbR�l�`H`Ra�v}nofHcel�hwQ�j�h
R�fHctl�h�fRlEm�c¸Ò�a�``Q�`Rl�k÷fRg�aPdRcekpsMvta�Q#l�`Hkøl Qqe­f�j�nofRcel�hwº ^eL�L�^�Ç h�l�fRg�aq`rs�cefÕQ�novevl�Q�fRgMaps�g�nzdRaPfR`wnzh�dbQ�l�`Rk~ced;fHg�nof;cef6fRaqh�m�dYfRl�nzkps�vec¸Q�aEa�`R`Hl�`HdBnzf/Q#`Ra5f�jMa�h
R�cea�d�^�g�a�`HaÅL¥]�-Õced;s�l�l�` ^E/ l�^�a,T�a�`2_m�a�dHs�cefRaYfHg�a�dRaPdRg�l�`Rf�R�l�kPcthMx�d6Q#l�`6fHg�apnom�mMctfHc�T�aOË|h�l�cedHa`ROnodHa�_ fRgMaYs�g�nodHaYfR`�noh�dÕQ#l�`Hkyg�nzd�sM`Rl�T�aqhwf�jMctfHar`Hl�h�jMdRf;fHl`Rl�l�kù`Ra,T�a�`$h�a�`�nofRcel�h�d ^
à4ßOÞ á âqã�ä�å5ä?æ!ú�?4â`î9äbÔûªÌé�ï¢ä×« ä�å,â>¬ ìªî:æMé�ï¶â/æMé5ð�ñô hÁl�`Hm�a�`pfHl�m�a,T�a�vel�sGni^¶n�T�a�vea�fbËbh�nzdRa�mÁfRcekPapm�a�v}n�aÀa�dRfHctkEnofHl�`2_9^�aEµ�`HdRfPm�a�µ�h�a³fRg�a4R�l�g�a�`Raqh
R�awh�a�fb^iaqa�hGfb^�ldRcex�h�noved2_
c \ ÝKd ß nohMmÅc r ÝKd ß � ü K c \ p c r N�° T � � U \~ {!| c \ ÝKd ß c r ÝKd ß� � U \~ {!| c \ ÝKd ß r � � � U \~ {!| c r Ý d ß r K º ^eL T N^�g�a�`Ha u ctd+fRg�a8vea�h�x�fRg�l QifRg�a9m�nof�nYdRa5f�jMa�h
R�a�d ^ ]bl�fHa;fRg�nof`s L J ü K c \ p c r N J L _�^�ctfHg ü K c \ p c r N�°ùL c)Qinzh�ml�hMvgaYc¸QAc \ ÝKd ßX° c r ÝKd ßý^0ô apm�a�µ�h�ceh�x �ü K c \ p c r p » N ° T � � U \~ {!| c \ ÝKd ß c r ÝKd�� » ß� � U \~ {!| c \ Ý d ß r � � � U \~ {!| c r Ý d�� » ß r p K º ^eL�]�N
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n8`Ra�nodRl�h�n�hMvta6a�dHfRcek�nzfRa+l�Q�fHg�a;fHctkPa�m�a�v}n�a0h�a�fb^�a�a�h¹c \ ÝKd ß nohMmÅc r ÝKd ß ced �§² ° no`HxikEn�¦þ

ü K c \ p c r p » N   K º ^eL º NIMl�`?ÜÅÿGT�Rwg�noh�h�aqvtd�_�fHg�a`R�l�g�a�`Raqh
R�a�Q#j�h
R�fHcel�h0R�nohSh�a6x�a�h�aq`wnoveceÄ�a�m³fRl �ü K c \ p c r p  � 2  p c Ý p » r p  2 �  p » Ý N�° TÜ¶s L � ÝÙ { \ � ÝÂ { Ù © \ � � U \~ {!| c Ù Ý d�� » Ù ß c Â ÝKd`� » Â ß� ÝÙ { \ � � U \~ {!| c Ù ÝKd�� » Ù ß r K º ^eL�J�N^�g�c�R�g�R�l�hMdRcedRfHd�l�Q�novev�s�noce`$^�cedRa?Rql�k�h�ceh�nzfRcel�h�d0l�Q!fHg�abm�aqv¯n�a
ËbR�l�kPs�aqh�dwnzfRa�mpTÀËÚR�g�nzh�h�a�v!R�l�g�a�`Ha�h
R�a6Q#j�h�R�fRcel�h ^ ]bl�fHafRg�nofpnovev+m�a�v}n�a�dpno`Ra³`Ra�v}nofHc�T�aEfRl)n�`HaOQ#a�`Ha�h
R�awR�g�nzh�h�a�vb_�cehÁfRg�ced�ROnzdRa�_6R�g�nohMh�a�v L�K c ^ a ^ » \ ° � Nq^ ]+l�fRa³fRg�nzfs L J ü K c \ p c r p  � 2  p c Ý p » r p  2 �  p » Ý N J L�^?� g�ced�nzvevtl�^�d#Q�l�`�fRgMardHctkYjMvtf�noh�aql�j�d�a�dHfRcek�nzfRcel�hPl�Q�aOn RwgiR�g�nohMh�a�v�� dm�a�v}n�apn R,R�l�`Hm�ceh�xYfRl �
� §² r p  2 �  p §² Ý �b° no`Rx�k�n�¦þ ����������� þ	�

ü K c \ p c r p  � �  p c Ý p » r p  � 2  p » Ý N   K º ^eL ½ NÖ�a;no`Ra6h�l�^�ceh�n8s�l�dHctfHcel�hpfHlYm�a,T�a�vel�s�n8kYjMvtfHc¸ËÚR�g�nzh�h�a�v+^¶n�T�a�vea�f �b´ eÀg�n�T�ceh�x8fRg�a6Q#l�vevtl�^�ceh�x6dHfRa�s�d �L�^#õ®ö�÷+øNù�øNú�û/ö
ùbü�ý9ùmö
ú2þmÿ��i� IMl�`�aOn Rwg4R�g�nzh�h�a�vb_
R�nov�R�j�v}nofHa6fRg�a+µ�`HdRf?Q�a,^Qd�ROnovea�d+l�Q fRg�a`^�n�T�aqvtaqfifH`wnohMdbQ#l�`Rk ^T ^��?÷+ø��:ú;�0øNú�ø
ü�ú�þ�ÿ����MÇ f�n/R�l�no`RdHa6d$ROnzvta
_�vtlNROnzfRa+fRg�a+v¯nz`Rx�a�dRf#^¶n�T�a�vea�fAR�l�aOó0Rqctaqh�fHd�cehpaOn Rwg'R�g�noh�hMa�v ^9� g�a�dRano`Ra6a�dHfRcek�nzfRa�d�l Q�fHg�a6s�l�cth�fHd�l�QAT�l�cgRqa�mpa,¦NR�cef�nofRcel�h ^]M^���	!ú�
�ø��wö�
�ø����Mø��wø���ú�� IMl�`�aOn�R�g4R�g�nohMh�a�vb_�fH`wn�Rqa�fHg�a/R�l�nz`RdHa;`Ra�dHl�vej�fHctl�hps�aOn���d�j�sEfHlBn­µ�h�a�`�d�ROnovea6Q#l�`h�a�fHfRa�`+fRa�kPs�l�`wnzv�`Ra�dHl�vej�fRcel�h ^º ^��?÷+ø��:ú����9ö��,ø��tû£ùmþ����9þ�� �!�`Ç f;a�n�R�g)d�ROnovea�_9��a�a�s�l�hMvga�fRgMa�^¶n�T�a�vea�f`R�l�aOó0R�cea�h�fHd�^�cefRgMcth)nPQ#a,^ K a ^ x ^ T NdwnokPs�vea�d�l�Q�fHg�a6µ�hMa�`Ha�dRl�vej�fRcel�hEs�aOn���d ^JM^��0øNùmö�
B�+�,ú�þ#�wö�ú2þmÿ����!� g�aARqvtces�s�a�m;dHcex�h�nzvtd K l�h�a­Q#l�`�aOn R�g`R�g�noh�hMa�v N no`Ha j�dRa�mYnod�fHg�a?c
ÙRÝKd ß ceh;fHg�aAR�l�g�a�`Raqh
R�aROnov�R�j�v}nzfRcel�h�d�l�QAe9f�j�nofHcel�h0º ^eL2J�^:� g�a/T�novej�aqdil Q §² r p  2 �  p §² Ý ^�g�c�R�gpkEn�¦�cekYceÄ�a�fRg�a/R�l�g�a�`Ha�h
R�aYn�R,Rql�`RmMcthMxfRl0e9f�j�nzfRcel�h'º ^eL ½;nz`Ra`R�g�l�dRa�h�nod�fRgMa�fHcekpabmMa�v}n�aYa�dRfHctkEnofHa�d ^� g�a�nom�T�noh�fwnzx�apl Q�fHg�ced �b´ eÕl�T�a�`YfR`�nom�cefRcel�h�nov�kpa�fHg�l�m�d8ctdYfHg�nofYcef8fwn ��a�dpnzvtv?R�g�nzh�h�a�vedYceh�fRl�n�R,Rql�j�h�f�^�g�a�hROnzvgRqj�v}nofRceh�x³fRg�aE`Raqv¯nzfRc�T�aEfHctkPaYm�a�v}n�a�d ^wÇ vefRg�l�j�x�gÁn�kYj�vefHc)ËbR�g�nohMh�a�vAT�a�`RdHctl�hÁl�Q�fHg�a�õ /�ÇF� kpa�fHg�l�m)kEn�aSh�as�`Hl�mMj
R�a�m�_�fHg�a;n�h�l�T�a6fRa,R�g�hMcgf�j�a�^¶nzdim�a5T�a�vel�s�a�m�cehPl�`RmMa�`bfHlYctvevej�dHfR`wnzfRa+fRg�a;jMdRa;l QM^�n�T�a�vea�f�a,¦�fR`Ha�k�n�Q#l�` �b´ e ^I0ctx�j�`Ra�º ^ TpdHg�l�^�d;n4R�l�kps�nz`RcedRl�h�l�Q �b´ eGkPa�fRg�l�m�d6Q#l�`�Ü ° T�nzh�m�nE`Ra,T�a�`$h�a�`�nofRcel�h)fRcekPa;l�QbT��
�pkPdRa,R ^� g�aEfRl�sÁs�vel�f8cthNT�l�v�T�a�d�R�g�nohMh�a�ved L noh�mÁT
_#^�g�c�R�g)g�n�T�a�n�`Ha�v}nofRc�T�a�mMa�v}n�a�l�Q`º{d�nokPs�vea�d ^�� g�a4h�l�fRfHl�k×s�vel�fcehNT�l�v�T�a�d�R�g�noh�hMa�ved L nohMm ] _?^�g�c�R�gÁg�n�T�a�n�`Ha�v}nofHcgT�aEm�a�v}n�a)l Q î d�nokPs�vea�d ^ I�l�`0h�l�fRgÁa,¦�nzkps�vea�d�_ifHg�aSR�`Hl�dHdbËR�l�`R`Raqv¯nzfRcel�h³l�QifHg�arfb^�lpdHs�aqa,R�gwRwg�noh�h�aqvtd K ò?ò N _�fRg�aYõ /6ÇA� noj�fHlNR�l�`H`Ra�v}nofHcel�hµQ#j�h
R�fHcel�h�l QFe­f�j�nofRcel�hSº ^eL�L _�nzh�mfRgMaifb^�l�ËbR�g�noh�hMa�vN^¶n�T�a�vea�f�R�l�g�a�`Ha�h
R�aqQ#j�h
R�fHcel�h;m�aqd$R�`Hcgh�a�mEn�h�l�T�a K Ö C�� T N nz`Ra�s�vel�fHfRa�m ^:� g�a#^¶n�T�a�vea�f!`Ha�dRjMvtfHdino`Ha
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Coherence Results for Channels 1 and 2 (true delay = 4)
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Coherence Results for Channels 1 and 3 (true delay = 7)
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I0ctx�j�`Ra/º ^ T � ò�l�kps�nz`RcedRl�hYl�Q fRcekpa+m�a�v}n�aYa�dRfHcek�nofHl�`Hd#Q#l�`�n8`Ra,T�a�`$h�a�`�nofRcel�h�fRcekpa+l�Q�T����9kpdHa,Rh�nzdRa�m�l�h�velNROnofHcthMxra,¦�fH`Ra�kEnYnofbd�ROnovearTVUXW;nzh�mEfR`�n�R�ceh�xPj�s�fRlYd�ROnovearTVU r cehEfRgMaBn h�l�T�a­nzvex�l�`HcefRg�k ^�� g�a9dRcekps�veanojMfRlNR�l�`H`Ra�v}nzfRcel�h�Q#j�h�R�fRcel�hÀfRa�hMm�dEfRlih�a�gMaOn�T�ctv�a)nÀÒXa,RqfRa�m¼hNaÀfRg�a�`Ha,T�aq`$h�a�`wnzfRcel�h�d ^ª� g�a�õ /�ÇA� nohMm[^�n�T�aqvtaqfh�nzdRa�mEfRa5RwgMh�c�f�jMa�d?h�l�fRgPg�n�T�a+s�aOn ��dbnof�l�`ih�a�no`�fRgMa�fH`Rj�a+m�a�v}n�a�d2_Nh�jMfifHg�a�dRa9s�aOn ��d¶nz`Ra6h�l�f�x�vel
h�nov�kEn�¦�cekpnbnzh�mfRgMa�`RaOQ�l�`Ra�^�ctvev�h�l�f?h�a/R�g�l�dRa�h{nzd�fRg�a6m�aqv¯n�aPa�dRfHcek�nofHa�d ^ô aiROnzvgRqj�v}nofRceh�xYfHg�a�R�l�g�a�`Raqh
R�apl Q>nzvev ] R�g�noh�hMa�ved K Ü °¤]�N _�fRgMarm�aqv¯n�a�d;² r noh�m�²
�Yl Q-R�g�nohMh�a�vedrTpnzh�m ]no`HabdHctkYjMvtf�noh�aql�j�dHvga6a�dHfRcek�nzfRa�m�hNa8k�n ¦�cekYceÄ�ceh�x ü K c \ p c r p c � p » r p » � Nq^ I!cex�j�`Ra?º ^ ] s�vel�fRd�fRg�a6R�l�g�aq`Ra�h
Rqa�Q�j�h
R�fHctl�hT�d ^ » r nzh�m » � ^ ]+l�fHa�fRg�nzf0hNaÁceh
R�vej�m�ceh�x ] Rwg�noh�h�aqvtdPceh*fHg�aiR�l�g�aq`Ra�h
RqaiQ#j�h
R�fHcel�h�_bn�x�vel�h�nzv�s�aOn �GcedYh�l�^velNROnofHa�mGnofYm�a�dHce`Ra�m�vel�R�nofRcel�h)l�Q » r ° º)nzh�m » � °Aî�^ I0cex�jM`Ra4º ^ º�s�vel�fHd ü K c \ p c r p c � p » r p ² � N T�d ^ » r nzh�mü K c \ p c r p c � p ² r p » � N T�d ^ » � K v}n h�a�vea�mµÖ C��.]�Nq^?� g�a�dHars�vel�fRd�Rql�`R`Ha�dRs�l�hMm{fHlpfRgMa;fb^ilPdRvec�R�a�d+l�Q�fRg�a�R�l�g�a�`Raqh
R�aQ#j�h�R�fRcel�h�^�g�c�R�gYceh�fHa�`RdHa,R�fbnzf�fHg�abx�vel�h�nzv�kEn�¦�cekrjMk ^
� g�a?^�n�T�a�vea�fFR�l�g�aq`Ra�h
Rqa�Q�j�h
R�fHctl�h�d9Q#l�`AÜ ° T6Q#`Rl�k I0cex�j�`Haº ^ T6no`Ha�nzvtdHl6s�vel�fRfHa�mYfRl9dRg�l�^Ág�l�^ÁfRgMa�dRcekYj�vefwnzh�a�l�jMd�mMa�v}n�ara�dHfRcek�nzfRcel�h9l�Q�fRg�`Ha�a/Rwg�noh�h�aqvtd�ctkPs�`Rl�T�a�d fRg�a+`Ra�dHj�vefRdQ#l�`bnohNapT�R�g�noh�hMa�ved ^Ç d�Ü ceh
Rq`RaOnzdRa�d�_�fRgMa£Rql�g�a�`Ha�h
R�a�Q#j�h
R�fHcel�hpfHa�h�m�d�fHlrg�n�T�a�nzhYceh
R�`Ra�nodRceh�x�v�aYm�cedRfRceh
Rqfis�aOn��Enof�fRg�a+fR`Hj�a6m�a�v}n�a�d² r p  2 �  p ² Ý ^�Ç vefRgMl�j�x�g)h�l�f�a�a�fYcekps�vea�kYa�h�fHa�m�_0fRg�cedYs�aOn���^�ctvev#h�aEdHa�vea,R�fRaqmGj�dRceh�x�h�l�h�vecthMaOno`8l�s�fHcekpceÄOnofHcel�hfRa5RwgMh�c�f�jMa�d ^8/ l�^�a,T�a�`2_�fHg�a�`Hapno`Ra8fba�s�c�ROnovev�aEdRs�jM`Rcel�j�d6velNROnov kEn�¦�cekpn;ceh�fHg�a�R�l�gMa�`Ra�h�R�a�Q#jMh
R�fRcel�hS^�g�c�R�g¹^�l�j�vemh�ars�`Hl�h�vea�kEnofHcgR�Q#l�`+fRg�ced6l�s�fHcekpceÄOnofHcel�h ^?� gMars�g�nodRaYfH`wnzh�dbQ#l�`Rk¯R�l�j�vem¹h�a8j�dRa�m�fHlpceh�cefRc}nzvtceÄ�a9fRg�aYnovex�l�`RcefRgMk:fHl
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m�a,Rq`RaOnzdRa8fRg�a;sM`Rl�h�n�h�cevecefbarl Q­Rql�hNT�a�`Hx�ceh�x8fRlpn8h�l�hNË|x�vel�h�nzv�kEn�¦�cekrjMk�cehEfRg�a/R�l�g�a�`Raqh
R�a�Q#j�h�R�fRcel�h ^ / l�^�a,T�a�`�_�nzdl�hMdRa�`�T�a�mpn h�l�T�a�_ofRgMctd0kpa�fHg�l�m;ced h�l�f9R�l�kps�vea�fHa�v�ab`Rl
h�j�dHf�fRl+`Rl�l�k.`Ha,T�a�`�h�aq`wnofHcel�h�d ^ IMl�`!dHs�aqa,R�g�Q#l�vtvel�^�ceh�x�dRcevea�h
R�aceh�fRa�`�T�noved�ceh�fHg�a;`Ha,R�l�`Hm�a�m�dRcex�h�novb_�fRg�a9cthMctfHc}nov�s�l�`RfRcel�h�dbl Q¿fHg�a;j�fHfRa�`�noh
RqaBnz`Ra;h�l�fbn�Ò�a,R�fHa�m¹hNaP`Ra,T�a�`$h�a�`wnzfRcel�hMd�ËfRgMa�`Ra8ced�h�lYs�`Ra5T�cel�j�dbdHl�j�h�m³a�h�a�`Hx�aEfRlP`Ra,T�a�`$h�a�`wnzfRaYnoh�m³m�a�x�`�nom�a9fRg�a;fH`Rj�a9dRs�a�a,R�g ^6� g�a�`RaÐQ#l�`Ha�_�cth�n8`HaOnov¸Ë|fRcekpad$a�dHfRa�ki_�mMa�v}n�a0ROnzh¹h�aBn R,R�j�`�nofHa�v�a�a�dRfHcek�nofHa�m'Q#`Rl�k=fRg�aqdRa8dRcevea�h
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Coherence Results for Channels 1, 2, and 3
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_
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R�cea�d l QVfHg�a#R�a�s�dHfR`RjMk:Ý L2J _�T�º�_ ] ��_ ] ½ ßR^!Ç vedRl+_�fRg�a�`Ha,T�aq`$h�a�`wnzfRcel�h8aOÒ�a,R�fRd�fRa�h�mº î
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Scale 5 of Clean Speech and Reverberant Cluster Results
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Reconstruction from Wavelet Extrema
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