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YZa?Y M P�|�Vwz�ls��lsY`PmQ n4Pm�kPR�ba�~�P�n%�G� �4\cÐc\cWgP¹\cWon ��_bPR~Cac�bn � � � � �4� À�� �'&$WgacY M PR[ PRÂGd
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\c�f��a��ÅY M Pml`P�lw��lsYZPRQ?l'~o[Za1�G_bn4P?l`ac�f�oYs_ba�Wgl�Y`aIY M P,YZ\�lsÐ¢a��q�G_fPm��_fWoj�\cW¶a��4uwPm^mY�h£Y M PR�
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5 � ��� 5 � � 1 �������� � �����
	� � .s���½¼

LNM P�Q�\vÂ�_iQ��oQÁPR_bjkPRWG��\v�f�gP  ����
 ^�\cW�\c�blsa��CP noPRYZPR[`Q,_fWgPmn·��[`a�Q
5 ����
  � � .s� À ¼

LNM P�l ���r\c[`P�[`a�acY��  ����
 _blC[`Pm�b\cYZPmn Y`aqY M P&Q?\vÂ�_fQ��4Q lwY]\cWong\c[Zn'noPR��_b\cY`_fa�WE� &�Wga�Y M Pm[
Q?PRY`[`_f^�� a�['^�a�Q,~r\c[s_fWgj·^ma½�c\c[s_�\cWo^�P�Q�\vY`[`_f^�Pml 5 � \cWgn 5�� .­\cW _fnoP�\v�&Q�\cYs[`_´Âg¼y^�\cW
�CP�\�^ M _fPm��P�n?�G�¹�gls_iWgj Y M P�ls�oQ ac�CY M P$l �G�g\c[ZPmn?�bakjk\c[`_iY M Q�l�a���Y M P�Pm_fjkPmWG�c\c�i�gP�l8.­lsP�P
���a�[ZlwY`WgPR[ � ���ac[]� # � ¼ »

� .�5��;1 5��U¼ 

���� ��
��� �

�fW �  � . 5 �A1 5���¼ � .s��S�¼

�$a1�NPR�kPR[�h�Y M _bl�Q�PmYs[`_b^�[`P����o_f[`P�l$\,^R[`_iYZPm[s_ba�W·Q?\cY`[s_iÂ¤\cWgn�n��gP'Y`a�Y M P'Q�PmY M a�noa��ba�j��kh
�NP�^�\cWoWoa�Y�PmlsYZ\c�o�f_fl M \cW¶_fnoP�\c��Q?\cY`[s_iÂ�h6�CPm^�\c�glsP��ÅP�noa�Wga�Y'Ð�Woa½��Y M P�\vWgls�ÅPm[�_iW
\�n4�c\cWg^mP��¹VXW¶Y M _bl��N\��kh6Y M P�Q?\vÂ�_fQ��oQ!Pm_fjkPmWG�c\c�f�oP�a�� 5��¡Q?\1���CP�[`Pm~o�b\�^�Pmn¢�G�¢\
�bP�lsl�Ys_bj M Y�Wga�[sQ _fWIa�[ZnoPR[$Y`a�\��kac_bnIY M PU[s_bjkac[Za��gl)noPRYZPR[`Q,_fWr\cYs_ba�W�a���Y M P Q�\½Â�_iQ��oQ
Pm_bj�PmWG�c\c�f�gPchoP��gj4��Y M P�Y`[Z\�^�P

��� . 5 �U¼ 
 ��
��� �

5 � � � 

��
��� �

 � .�5���¼ � .s���G¼

�$a1�NPR�kPR[�h�n4�gP?Y`aIY M P?� \�^RY�Y M \cYUY M P?Q?\vÂ�_fQ��4Q Pm_fjkPmWG�c\c�f�oP�_bl _fW¶[ZPm�b\cY`_fa�W¢YZaIY M P
Q�\vÂ�_iQ��oQ lsY]\vWgng\c[`nUnoPR�G_�\cYs_ba�WE�6VXWglwYZP�\�nUac��Y M P&Y`[]\c^�P�a�� 5 � �ÅP&~o[Za�~�aklsP�Y`a��gl`PA\�l+\
Q?P�\�ls�o[`P! . �U¼�Y M P'§,¦��k²�§ ��§ ¨��f¨R§?¨ ª «£² ª «
�g¨�°�² ¦1³�® ª ¦��C® 
 5�� � M _b^ M ^�a�[s[ZPmls~�a�Wgnol
YZa�Y M P��Åa�[ZlwY)��\v[`_�\vWg^�P \cQ�a�Wgj�Y M P�_fWgn4_i�G_bn4�r\v�¿^�acQ�~�a�WgPRW�Y`l

 . ��¼ 
!Q?\vÂ�"� �$#%#%# � 5 � � �"� .s� #k¼
LNM _blqQ�P�\�lw�o[ZP�_fl�P�\�lw�¤YZa¹^�a�Q,~o�oY`P \cWgn�j�_f��P�l�\�jka�a�n��oW4_f� a�[sQ�_iYº�?a��+WgPRYº�Na�[sÐ¤~o[ZP d
^m_blw_ba�W¤_iW�P�\�^ M ^�a�a�[Zn4_iWr\cY`P�\vÂ�_bl)a��+Y M P PR[`[Zac[)Pm�f�i_f~glsa�_bn�[ZPm~4[ZP�lsPmWGYZPmn��G��5 �¹�
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      (associate to each E)
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Ε     ε
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τ Γ
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LNM P�~o[Za��4�bPmQÁa���^�\cQ�Pm[]\�WgPRYº�Nac[`Ð·noPmls_bjcWI~o[`P�lsPmWGYZl$n4_bls^�a�WGY`_iWG�o_fYs_bP�\�lw~CPm^mY`l�Q?\c_fW4�f�
n4�gP YZa¹Y M P �oWga��ol`Pm[s�c\c�o_f�i_fYº�¤ac��~�a�_fWGYZl�� M _f^ M �fP�\�nol�Y`a�\¹^�a�Q��4_fWr\cY`a�[`_b\c�¿ac~oY`_iQ�_f¸�\vd
Y`_bacW�~o[`a�^mP�l`l�� M _b^ M �ÅP M \��kP)\c~4~o[Za�\c^ M P�n��glw_fWgj�\�Q��o�fYs_b^mPm�f�i�o��\v[EjkPmWoPmY`_f^�\c�fjka�[`_iY M QI�
( PRWgPmYs_b^¤\c�fjka�[s_fY M Q?lU\c[ZP�~4[Za��r\v�o_f�i_blsYs_b^¹~r\c[Z\c�f�fPm�Ål`P�\v[Z^ M YZP�^ M Wo_����gPml¹�g\�l`Pmn a�W Y M P
Q?Pm^ M \cWo_flsQ a��AWr\cYs�o[]\v��l`Pm�fP�^RY`_bacW \cWon¢Wr\vY`�o[Z\c�&jkPRWgPmYs_b^�l�� ( a��b�k� � � ��_iWg^�P�Y M Pm_f['noP d
�kPm�fa�~oQ�PmWGY�_fW%Y M P���\vYZP��1� 6 ) l � �$a��b� À�� hEjkPmWoPmY`_f^¹\c�bj�a�[`_iY M Q�l M \1��P��CPmPmW¢~o[Za1�kPRW¶PR�bd
� P�^mYs_f��P�_fW l`P�\c[Z^ M _fWgj��b\c[Zj�P�h6Wga�W4de�f_fWoP�\c[�h+^ma�Q,~o�bP Â¢\cWgn¶~�a�a�[`�i�Gde�oWgnoPR[ZlwYZa�a�n<l`P�\c[Z^ M
ls~r\�^mP�lmho� M Pm[`P'P Â�~CPR[`Y)ÐGWga1���bP�n4jkP�_blqls^�\c[`^�P a�[)n4_iÈ�^R�o�fYNYZa�PmWo^�a�noP'\cWgn¤� M Pm[`P�Y`[]\½d
n4_fYs_ba�Wr\v��a�~oYs_fQ,_b¸�\cY`_fa�W{YZPm^ M Wo_��G�oP�l�� \c_i�X� LNM PR�¶\v[ZP¹^�\c~g\c�o�bP¹a��Nl`a��i�G_fWgj·Wga�W4de�f_iWgP�\c[
~o[Za��4�bPmQ�l�� 	NPm^�\c�glsP�Y M PR�%noa¤Wga�Y�[`P����o_i[ZP�noPR[`_f�c\cYs_f��P�_fWo� a�[sQ�\vY`_bacWIY`a�n�_f[ZPm^mY�Y M Pm_i[
l`P�\v[Z^ M hCY M Pm�I\c[`PUWgacYy�f_iQ�_iYZPmn�YZa?~o[`a��o�fPmQ�l�Y M \cY�\v[ZP'^�a�WGY`_iWG�ga��glm�yVXWglwYZP�\cn%a���~o[`acd
j�[ZPml`ls_iWgj���[ZacQ�~�a�_fWGY$YZa�~�a�_fWGY�hÃ�f_iÐkP�acY M PR[�YZPm^ M Wo_����gPml�h6jkPRWgPmYs_b^�\c�fjka�[s_fY M Q?l)l`P�\c[Z^ M
��[Za�Q \ l`PRYNac��~o[`a��o�fPmQ�lsa��f�oYs_ba�Wol�Y`a�\vWga�Y M Pm[�� LNM _bl&� P�\vY`�o[`Py\c�i�ba1�)l�Y M PmQ�YZa'P�ls^�\c~�P
�ba�^�\c�Ca�~oY`_iQ��oQIh�Q?\cÐG_fWgj�Y M Pm_i[)l`P�\c[Z^ M Q?a�[`P�j��bac�r\c�C_iW·Wr\cY`�4[ZP��
� �	� � � ��� Ê �¤Î6� �6���65 Ê�
CË �m� Ê 

LNM P&^�\cQ�Pm[Z\qWgPmYº�Åa�[`Ð�noP�lw_bj�W'^�\vW'��P�\�^ M _fPm��P�n � a��f�fa½��_iWgjNj�PmWgPRY`_b^�\v�bjka�[s_fY M Q Q?PRY M a�n�d
a��bakjc�k� LNM _flqQ?PRY M a�noa��fakj��¹_blN^�a�Q,~Ca�l`P�n·a�� �o��P�Q�\vuwac[�^�a�Q,~�a�WgPmWGY`l�holsP�P � _bjc�o[ZP��4�
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 eval( Λ  eval( Λ

Cam_1 Cam_2

P_1)

α α α α αβ β β_1 _1 _2 _1 β_1 _2 _2αβ _2

P_N)

Cam_M

_M _M _M _Mβ

Cam_1 Cam_2 Cam_M

9 bits

0 --> 511

1 0 1 0 0 1 0 1 0
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�k� LNM PAnoP �oW4_fY`_fa�W'a��g\�lwY`[`�o^mY`�4[ZP�h � � /Åh1� M _b^ M [ZPR~o[ZPml`PmWGY`l&\)Y`PmWGY]\vY`_f��P�l`a��i�oY`_fa�W
YZa%Y M P·~4[Za��o�fPmQI�¶VXY¹_bl�[`Pm~o[`P�lsPmWGYZPmn M Pm[`P�\�l,\<lsPmY,a����c\c[`_b\c�o�bPml�� M _f^ M \c[`P
j�[Zac�o~CPmn¤_fWGYZa�uÙ�glwY$acWgP ^�a�Q,Q?acW·lsY`[s�g^mYs�o[ZPchrl`P�P � _fj��o[ZP�#��

À � LNM P?PRWG��_i[Za�W4Q?PRW�Y�h 3 ��� h£� M _b^ M �f_iQ�_iYZlyY M P?lwY`[s�g^mYs�o[ZPc��VXY�_fl'[`Pm~o[`P�lsPmWGYZPmnM Pm[`P'\�l�Y M P l`PRY�a���j�P�a�Q�PmYs[`_b^�\c�E\vWgnIac~oY`_f^�\c�E^ma�WglwY`[]\v_fWGYZlm�
S4� & Q�P�\cls�o[`P  ��¶ac��~CPR[`� a�[sQ�\vWg^�PchÃ_e�gP��´h�Y M P �oYsWgP�lsl�a���Y M P�lwY`[`�o^mY`�4[ZP�l$� a�[$Y M P
PmWG�G_f[`a�WoQ�PmWGY��&VXY)_blq[`Pm~o[`P�lsPmWGYZPmn M Pm[`P�\clqY M P��c\c�f�oP  . �U¼

�o� LNM P \�ng\v~oY`_i�kPy~o�b\cWEh�� ��� h4� M Pm[`Pm�G��Y M P�ls��lwYZPmQ � l�lwY`[s�g^mYs�o[ZP�_flÅQ�a�n4_��gP�n�YZa
PmÇ�P�^RY�_iQ�~4[Za1�kPRQ?PRW�Y`l�� LNM _fl)_flqY M P jkPRWgPmYs_b^ \c�fjka�[s_fY M Q noPRY]\c_i�bPmn���\cY`Pm[)a�WE�

#�� LNM P a�~�Pm[]\vYZa�[�� l)l`PRY�h	� ��
 h4� M _b^ M \c[`P �ol`P�n��G�¤Y M P'\�ng\v~oY`_i�kP�~o�b\cWE� LNM _fl)_fl
[ZPR~o[ZPml`PmWGY`P�n M PR[ZP��G�¤Y M P ^R[Zaklsl`a1�kPR[�\cWon�Q��4Y]\cYs_ba�W·a�~�Pm[Z\cY`_fa�Wglm�

LNM P�lsP �4�kP�Q?\c_fW�~Ca�_iWGYZl�\c[`Py���oWgno\cQ?PRWGY]\c��YZa�P�lwY]\c�4�f_bl M \�lsYs[]\cY`P�j��,� a�[qY M P�^�\vQ?PR[]\
WgPmYº�Åa�[`Ð noPmls_bjcW¶~o[`a��o�bPRQ�� LNM _blUl`Pm^mY`_fa�W n4P�l`^R[`_i�CPml�\�Q��o�fYs_b^�PR�f�i�o��\c[yjkPmWoPmY`_f^?\v�bjkacd
[`_fY M Q .Xx (�&�¼��gl`Pmn YZa{lsa��f��P?Y M P�^�\cQ�Pm[Z\I~�akls_iY`_bacW \cWon a�[`_fPmWGY]\cYs_ba�W¢~o[`a��o�bPRQ"_iW
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a�[ZnoPR[�YZa?a��oY]\v_fW�Y M P�Q,_fWo_iQ�\v�+Sk�ÄPm[s[Za�[�� LNM P�_bn4P�\�_fl$YZa?^m[ZP�\cYZP�\?^�a�Q,~o�oYZ\cY`_fa�Wr\c�
Q?a�noPm�CYZa,a�~oY`_iQ�_f¸�P�\¹l`PRY�a���^ma�WG�kPm[`jkPmWGYy^�\cQ�Pm[Z\¹WgPRYº�Nac[`Ð�l$�glw_fWgj�\cW�Pm��a��f�4Y`_bacWr\c[`�
YZP�^ M Wo_����gPc� LNM _fl�Q?a�noPm��~CPR[`Q,_fYZl$YZa¤_fQ,~o�bPRQ?PRWGY�Y M P¹noPmls_fj�W \clU\�~o[`a��o�fPmQ ac�'® � �
«­²�§�²��1¦�« ²e® ª �$µ P�~o[`a�~Ca�l`P�\?lw~CPm^m_b\c�f_f¸�P�nI_fQ,~o�bPRQ?PRW�YZ\cY`_fa�W�a��&Y M P�lsYZ\cWgng\c[`n%jkPmWoPmY`_f^
\c�bjkac[`_fY M Q \v~o~o[Zak\�^ M h�� a��i�ba1��_fWoj·Y M P�Ys[ZPmPRdX�g\�l`Pmn jkPmWgPRY`_f^�~o[`akj�[]\vQ�Q,_fWgj¤[`Pm~o[`P�l`PRW4d
Y]\cYs_ba�W � � ak¸�� À�� h � � _fWg��� � � M _b^ M �NP,\�lsls�oQ�P M PR[ZP¹\�l�ÐGWga1��W¶\cWgn �4Â�P�n¿h6lsP�P �gj��4[ZP
#�� LNM _bl�[ZPR~o[ZPml`PRW�YZ\cY`_fa�W�~r\c[`Ys_fYs_ba�WglÅY M P ~r\c[Z\cQ?PRYZPR[Zlq_fWGY`a�lsPm�kPR[]\c�+n4_flsYs_fWg^RY�~r\c[`Y`l)a�[
�s^�PR�f�bl��oh�P�\�^ M a�WgP·^ma�[`[`P�ls~�a�Wgn4l,Y`a¢acWgP·^�\cQ�Pm[Z\%�c\c[s_�\c�4�bP�� ÆA\c^ M ^�\cQ?PR[]\%Pm��a��f��P�l
a�Wo�f�I��_fY M ^�\cQ�Pm[]\cl�a��ÅY M P¹lZ\cQ�P�^m�b\�l`lm� LNM _bl�~r\v[`Y`_iY`_fa�W¢\c�f�fa1�)lyY M P¹PRQ?PR[ZjkPRWg^�P¹a��
ls�o�o~�a�~o�4��\cYs_ba�Wgl+a��rjka�a�nU_fWon4_f�G_bn��r\c�bl+\�l+�NPÅ��_f�f��lsP�PN_iW�Y M PÅPRÂ�~�Pm[`_iQ?PRWGYZl�� &yl�\vW¹PRÂGd
\cQ�~4�bP�hk\c�f��Y M P��c\c[`_b\c�o�fP�l�a���^�\vQ?PR[]\��)a���P�\�^ M Y`[`P�P)lsYs[`�g^RY`�o[`Py\c[`P�^�a�Q��o_fWgPmn,\cQ?acWgj
Y M PRQ�h�\cWgn�l`aUa�W�� ac[AY M P�a�Y M PR[N^�\cQ�Pm[]\cl�� &$lN\ Q�\cYsYZPR[�a��¿� \�^RY�hGl`a�Q�P)a��¿Y M P�lsP$^mPm�f�fl
\c[ZP�Y M PmW¢^ma�Wg^�\vYZPmWg\cYZPmn<Y`a�� a�[`Q!a�WgP��fa�Wgj?�4_fWr\c[s��lwY`[s_fWgjo� 	Å_iWr\c[s�I[`Pm~o[`P�l`PRWGY]\cYs_ba�W
_bl�~o[`Pm� Pm[`P�n M Pm[`P¤YZa��ga�\cY¹n��gP¤YZa%Y M P¤� \�^RY�Y M \vY·«­¬N® � ®v² ª «�±{¥��f®1±1¨�«Ù® ¨`¦�¥�� ®v«��g¨R©
² ª «��g¨�©Z¨ � ©Z¨]±1¨ ª «X¦�« ²e® ª ± � ¦�¥]¨�¦�©Z¨ ª ®v« ¥��f®1±1¨,«º®<¨`¦�¥�� ®v«��g¨R©¹² ª «��g¨�±1® � ��« ²e® ª ± � ¦�¥]¨R�LNM _bly\c�f�fa½�)l$\�[Z\cWgnoa�Q lsP�\c[`^ M _fW�Y M P�� M ac�bP'ls~r\�^mP���VXW%Y M P�acY M PR[�ls_fnoP�hÃY M P'~o[Zac�4d
\c�o_f�i_fYº�¤Y`a M \��kP¹\?�kPR[`�{�b\c[Zj�P�^ M \cWojkP�_fW%Y M P��c\c�f�oP�a���Y M P�~g\c[]\cQ�PmY`Pm[`l�hC� M PRW<�ka��M \��kP�^ M \cWojkP�n�\�lw_fWgj��fP$�o_iY�hG_blN[Z\cY M Pm[qlwQ�\v�f��a�Wo�f�¹_iW¤l`a�Q�P M _fj M dXa�[ZnoPR[Å�4_fYZlm�&VXW¤Y M _fl
�q\��khÃ\�[Za��4�glsY$lsYs[`�g^RY`�o[`PU_bl)a��4Y]\c_iWgP�n¤� M _f^ M ~�Pm[`� ac[`Q�l)�ÅPm�i�EYZa¹Y M P'^ M \cWojkP�l$a��£Y M P
PmWG�G_f[ZacWoQ?PRWGY�^�acWglsYs[]\c_iW�Y`l���z��4[�\c�fjka�[`_iY M Q noa�P�lyWgacY$Q�P�\�lw�o[ZPUY M P �oY`WgPml`l�ac��P�\�^ M
^�Pm�i�E_fWgn�_f�G_bn4�g\c�f�i�k��VXWglsY`P�\�n�\�j��fa��r\c�¿Pm�c\c�f�g\cY`_fa�WEh4��Pm� a�[`P�\v~o~o�f�G_iWgj�Y M P'jkP�acQ?PRY`[`_f^�\c�
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