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1 2 3 4

1 2 3 4 FEC

1 2 4 FEC

Original stream

Forward Error Correction

Packet loss

Reconstructed stream1 2 3 4
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1 2 3 4

1 21 2 3 3 4

Original stream

Media−specific FEC
      (redundancy)

Packet loss3 4211

1 2 3 4 Reconstructed stream
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{�jms�x�pÂqo�*t/~|b*i,jm�U~³fb*b*~ � �/t}z5t}`Lt}�Y�*t/~|b*ik®(\^]Ub*i�b��*t/~|b*i^°Xt}s�o�Kq�p	jm8x��|�dj1�*t/~|ba°Xt}s�~Ytm¦��
~Ujmp	j�{�j}�	�bap�iHp�t���ba�Ubas	jmp�b�¹ _��"j}~|~Qx�p�x5t}��jmz���]Ub*�	"{�j}�	�bap�iD¦«t}sHp�s	jm�Ui�`�x�p�p�x��|�Y¹:{�j}���bap�i
t©��bas�p�]Ubd�Ubap´°¶t}s��®�\^]Uboj}~|~Qx�p�x5t}��jmz¶{�j}���bap�iLjms�bdx��Kp�ba�U~|b*~Sp�t"jmx5~:x��ªp�]Ub�s�b*�*tk��bas�x��|� tm¦
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G�ob>n|jm`�{|z5bDtm¦¾{�jms�x�p´qd�*t/~Qx��|�1]�j}iÄ�'b*ba�o~|ba��baz5t}{'b*~¯jm�U~dx�`�{|z5ba`Lba�8p�b*~¯�KqLft�i	ba�K�'bas��
( ���-,´¡O°±]|x5��]1�*t}�Ui�x5i�p�iBx���jm{|{|z�q8x��|�Hj�b Y fªt}{'bas	jmp�x5t}�1j}�as�t�i	iÀj^��s�t}l|{1tm¦/{�j}�	�bap�iBp�t±��ba�Ubas	jmp�b
p�]Ub��*t}s�s�b*i�{'t}�U~Qx��|�³{�jms�x�p´q�{�j}���bap�i©®[¢�x���l|s�b³c1~|ba{|x5�ap�iHp�]|x5i�i	��]Uba`Lb�® Y �Ub�{�jms�x�pÂqy{�j}���bap
KÃp�]Ub�¢�£¶¤�{�j}���bap;M±x5i±��ba�Ubas	jmp�b*~"jO¦«p�bas`b Y f,x��|�d¹�_ a�~Ujmp	j�{�j}���bap�i+U|x ¦�p�]Ubas�b[x5i�u lUi�p,t}�Ub
z5t�i	i±x��yj1��s�t}l|{"tm¦�¹�{�j}���bap�ik¡�p�]�jmp,z5t�i�i^x5i±s�b*�*t©��bas	jm�|z5b�®
rÀbas�/x��UiD]�j}iD�kjmz�z5b*~"p�]|x5i�8x��U~�tm¦Ä¢�£X¤½`Lb*�	]�jm�|x5i�` </576pD�A ��D�C�6E5S:�5QC�6E5QCj��'b*�kjmlUi�b�p�]Ub

¢�£X¤St}{'bas	jmp�x5t}�d~|t/b*i��Ut}p�~|ba{�ba�U~�t}��p�]Ub±�*t}�8p�ba�Kp�i¶tm¦�p�]Ub^{�j}�	�bap�ik®(\^]Ub^{|s�x��U�ax�{�jmz�j}~Q��jm� �
p	jm��bDtm¦¾p�]|x5i^i�x�`�{|z5bDi���]Uba`Lb�x5i¶x�p�iXi�x�`�{|z�x5�ax�pÂq�¡Ujm�U~dx��o�kj}i�bDtm¦¾z5t�i�iÄp�]Ub�s�ba{�jmx�s¶¦«t}sXp�]�jmpXz5t�i	i
x5i±t}�|p	jmx��Ub*~¯�8q¯j1i�x��|��z5b�b Y f�t}{�bas	jmp�x5t}�¾®�\^]UbH`djmx��Y~Qx5i j}~Q�}jm�8p	jm��b�x5i^p�]UbH~|baz<j*qYjm�U~op�]Ub
x��U�as�bkj}i	b*~���jm�U~Q°±x5~Qp�] x�`�{�t�i�b*~�t}��p�]Ub�p�s	jm�Ui�`�x5i�i�x5t}�¾® G ]|x���] ~|baz<j*q�°Xt}l|z5~ ~|bap�bas�x5t}s	jmp�b
p�]Ubx��Kp�bas	j}�ap�x��/x�p´qotm¦¾j��*t}�K��bas�i	jmp�x5t}�¾¡|jm�U~�p�]KlUiXp�]Ub,�8l|`��'bas¶tm¦¾{|s�t}p�b*�ap�b*~�{�j}���bap�i¶x�`�{'t�i�b
p�]UbH{|z<jkq�t}l|p�~|baz<jkq³jmpp�]Ub�s�b*�*bax���bas,x��y�kj}i�b�tm¦�z5t�i�ik®
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tm¦�p�]UbH{|s�ba�/x5t}lUit}�Ub�®�\^]|x5i±��j}i�x5��{|s�x��U�ax�{|z5b[x5i^x�z�z�lUi�p�s	jmp�b*~yx��Y¢�x��U®Ä�Q®
� �¯p�]|x5i±¢�£X¤�i��	]Uba`LbH°XbHs�b*�*t}���|x�Åkb�p�]Ub 2��#D��pD�CBA-0V4~�	��5�A-<·°±]|x5�	]Y°XbHx��8p�ba�U~¯p�t�{|s�t}p�b*�ap

¦«s�t}` {�j}���bap±z5t�i�i�b*i©¡/jm�U~op�]Ub�����. 4+�	��5�A-< p�]�jmp^x5i¶��t}x��|��p�t��'b�p�s	jm�Ui�`�x�p�p�b*~¯p�]|s�t}l|��]¯p�]Ub
�UbapÂ°Xt}s�'®�\Bt±��bap¾p�]UbX¢�£X¤�i�p�s�bkjm`Y¡O°Xb¶j}~|~�p�t±{�j}���bap�¹À» aÄj±s�b*~Ql|�U~Ujm�Kp�{�t}s�p�x5t}��t}�|p	jmx��Ub*~
¦«s�t}`·{�j}���bapD¹(®(\^]|x5i±s�b*~Ql|�U~Ujm�KpD{'t}s�p�x5t}�³x5i,t}�|p	jmx��Ub*~YlUi�l�jmz�z�qo�Kq³�*t/~Qx��|�L{�j}���bap�¹�°±x�p�]
j"z5t©°Xbas � ��jm�U~Q°±x5~Qp�]¾¡¶z5tk°¶bas �´ºKl�jmz�x�pÂq²ba�U�*t8~Qx��|��p�b*��]|�|x5º8lUb�®S\^]Ubo�	]Ut}x5�*b³tm¦�p�]Ub¯ba�U�*t/~Qx��|�
p�b*�	]|�|x5ºKlUb�x5i±�Ut}pt}�8�8x5t}lUik¡�jm�U~³p�]�jmp,{|s�t}�|z5ba`¥]�j}i±��b*ba�"i�p�lU~Qx5b*~Yb>nQp�ba�Ui�x���baz�qjU�
¶t}z5t}pDjm�U~
��ba�Kj��jms����<j (���,À]�jk��b�{|s�t}{'t�i�b*~"p�]Ub[lUi�b�tm¦�z5tk° �|x�ps	jmp�b1�*t8~|b*�*iDi�lU��] j}i � rX¤D¡'jm�U~Y¦«l|z�z
�|x�p±s	jmp�b�i�lU��]"j}i�[�/wS¡Ujm�U~³p�t/t}z5i^z�x��b[¢|s�b*b*r(]Ut}�Ub (�ck�-,Àjm�U~³f�jmp (�c��-,¾]�jk��b�x�`�{|z5ba`Lba�Kp�b*~
x�pk®(\^]Ub*i	bHp�t8t}z5i±��ba�Ubas	jmz�z�q¯°¶t}s���8q�x�`�{|z5ba`Lba�8p�x��|��p�]Ub�¢�£X¤@`Lb*�	]�jm�|x5i�` uvlUi�p±~|b*i��as�x��'b*~E¡
i	t�p�]�jmp,x ¦À{�j}�	�bap�¹�x5i,~Qs�t}{|{'b*~³x��³p�]Ub��UbapÂ°Xt}s�'¡Ux�p,�kjm�Y�'bHs�b*�*tk��bas�b*~�jm�U~³{|z<j*q�b*~"t}l|p,x��
�kj}i	b,{�j}���bap±¹[»=a,x5iX�*t}s�s�b*�ap�z�qLs�b*�*bax���b*~�u lUi�p¶j}iÄx�p � iXx�z�z�lUi�p�s	jmp�b*~ox���¢�x���l|s�bH�Q®�\^]8lUik¡/x ¦Ep�]Ub
s�b*�*t}�Ui�p�s�lU�ap�x5t}��i�lU�*�*b*b*~|i©¡|p�]Ub[z5t�i�p{�j}���bapx5i{|z<j*q�b*~"t}l|p°±x�p�]"jLz5tk°XbasDºKl�jmz�x�pÂq�¡��|l|pp�]�jmp
°¶t}l|z5~³�'bH��bap�p�bas,p�]�jm�yp�t�{|z<j*qo�Ut}p�]|x��|�ojmp±p�]Ub�s�b*�*bax���bask®
\^]Ub(`djmx���j}~Q��jm�Kp	jm��b�tm¦Q`Lb*~Qx<j��´i�{'b*�ax5&��Ä¢�£X¤�x��[�*t}`�{�jms�x5i�t}��°±x�p�][`Lb*~Qx<j�� x��U~|ba{'ba�U~|ba�Kp

¢�£X¤ x5i1x�p�i1z5tk° z<jmp�ba�U�aq�¡(�'b*�kjmlUi�bo°±x�p�]$p�]|x5i1i�x�`�{|z5b�i��	]Uba`Lb³t}�Ubo]�j}i�p�t"°¶jmx�pDuvlUi�p�t}�Ub
{�j}�	�bap�x�� �kj}i�b�tm¦¶z5t�i�ik¡�x��Ui�p�bkj}~�tm¦¶jm� ba�Kp�x�s�b��|z5t/���tm¦Ä{�j}���bap�i�j}i�x���p�]Ub1{|s�ba�/x5t}lUi��kj}i�b�®
\^]|x5i,z5tk° z<jmp�ba�U�aq³��]�jms	j}�ap�bas�x5i�p�x5��`djm�b*i±x�p�i�l|x�p	jm�|z5bH¦¨t}s±x��Kp�bas	j}�ap�x���b�jm{|{|z�x5�kjmp�x5t}�Uik®
� pD]�j}iH��b*ba��{|s�t©��b*~ p�]�jmpHz5t�i�i�b*iHx���p�]Ub � �8p�bas��Ubap�jms�b1tm¦«p�ba� �|l|s�i�pÂq�¡¾jm�U~�p�]�jmpD`Lbkjm�Ui

p�]�jmp�x ¦,{�j}�	�bapL¹¸x5i1z5t�i�pk¡�p�]Ubas�b¯b>nQx5i�p�i�jY�Ut}�|�Uba��z�x���x��|z5b¯{|s�t}��jm�|x�z�x�pÂq:p�]�jmp�{�j}���bapL¹y»ma
x5i[jmz5i	t�z5t�i�pk®[Áµb��*t}l|z5~ i�t}z���b�p�]�jmpH�Kq�i�{�j}�ax��|�³p�]Ub�s�b*~Ql|�U~Ujm�8p��*t}{Kq��Kq"`Lt}s�b�p�]�jm�µt}�Ub
{�j}�	�bapk¡K�|l|pXp�]�jmpÄ�*t}l|z5~�j��Eb*�ap�p�]Ub±x��8p�bas	j}�ap�x��8x�pÂqdtm¦Bj�i�b*i�i�x5t}�¾®À\^]8lUiÄp�]Ub,i�{�j}�ax��|���'bap´°Xb*ba�
p�]Ubdt}s�x���x���jmz�{�j}���bap�jm�U~ x�p�i[s�b*~Ql|�U~Ujm�U�aq x5i�j¯�*t}`�{|s�t}`�x5i	bL�'bap´°Xb*ba�:z5t�i�i�s�b*�*t©��bas�qªjm�U~
x��8p�bas	j}�ap�x��8x�pÂq�®

cVd�� ��� k�w&f����Pi��Sw v��
\^]Ubas�bob>nQx5i�p�i1jy�Kl|`���bas�tm¦±¦ j}�ap�t}s�i1p�]�jmp1�kjm�§j��'b*�ap�jm�§jmlU~Qx5t"�*t}�8��bas�i	jmp�x5t}�¾® ¢�x�s�i�pk¡�x�� �
p�bas	j}�ap�x��/x�p´q:x5i�j��'b*�ap�b*~$~Qx�s�b*�ap�z�qµ�8qªp�]Uboba�U~ � p�t��´ba�U~§~|baz<j*q��~UXi�b*�*t}�U~E¡'uvx�p�p�bas�j��Eb*�ap�i1p�]Ub
WUl|x5~Qx�pÂqµtm¦±p�]UbLi�{'b*b*��]VU(jm�U~µp�]|x�s�~E¡À{�j}���bap�z5t�i�i�j��Eb*�ap�i[p�]UbdjmlU~Qx5t"ºKl�jmz�x�pÂq {�bas��*bax���b*~Sjmp
p�]Ub1~|b*i�p�x���jmp�x5t}�¾® � pDx5i�p�]|x5iHz<j}i�p¦ j}�ap�t}sH°±]|x5��]�x5iDp�]Ub�`djmx�� �*t}�U�*bas�� tm¦Xt}l|sH°Xt}s�"x���p�]|x5i
{�jm{'bask®
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`Lbkj}i�l|s�b*~�x��¯~Qx5�Ebas�ba�Kp±°¶jkq/i©® � �o��ba�Ubas	jmz ¡Qp�]Ubas�bHb>n/x5i�p¶p´°¶t��kjmp�ba��t}s�x5b*i^p�t1�az<j}i	i�x ¦Ãq�p�]UbD°^j*q
°¶b�`Lbkj}i�l|s�b�jmlU~Qx5tdºKl�jmz�x�pÂqj]
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bkj}�	]"tm¦(p�]Uba`¥~Qx5�Ebas,x��"p�]Ub�°¶jkq³p�]Ubaq¯�*t}�U�*bax���b1º8l�jmz�x�p´q�®
	�����757>+�3D���5 A�4Q4�5 4Q4Q</5QCB�¶x5i,tm¦«p�ba�
`dj}~|b�Kq�{'basv¦«t}s�`�x��|�1z�x5i�p�ba�|x��|��p�b*i�p�i�lUi�x��|��j�z<jms���b�Kl|`��'bas±tm¦¾i�l|�Quvb*�ap�i©® � x5i�p�ba�Ubas�iÄz�x5i�p�ba�
p�t j�i�bap�tm¦�jmlU~Qx5t i�x�����jmz5i�°±x�p�]Ut}l|p���bax��|� p�t}z5~²jm�'t}l|p�p�]Ubax�s���jmp�l|s�b�®{GlU~Qx5t�º8l�jmz�x�p´qSx5i
ba��jmz�l�jmp�b*~³�8qop�]UbHz�x5i�p�ba�Ubas�i,�Kq¯��x��/x��|�dj�i��*t}s�bHp�]�jmp,s	jm�|��b*i��bapÂ°Xb*ba�ScHp�tE� UEcH¦¨t}s±��j}~E¡��
¦¨t}sHb>nQ�*baz�z5ba�8pk®�\^]Uba�¾¡¾joi��*t}s�b1x5iH�kjmz5�al|z<jmp�b*~ �Kq�j*��bas	jm��x��|�³p�]Ub�z�x5i�p�ba�Ubas � i�i	�*t}s�b�s�b*i�l|z�p�x��|�
x��$j³w�bkjm� Y {|x��|x5t}�²�/�*t}s�b K«w Y �EM>¡¾��x��/x��|�yp�]Ubds�b*ºKl|x�s�b*~$jmlU~Qx5tyº8l�jmz�x�p´qµ`Lbkj}i�l|s�b�®³\^]Ub
� \����´\$jm�U~ � \����´f ( �^}Q¡�� �-,Qs�b*�*t}`�`Lba�U~Ujmp�x5t}�Ui¶i�l|����b*i�p�i(i	�kjmz5b*i�¦«t}s�j}i�i�b*i	i�x��|����t}x5�*b^p�s	jm�Ui+�
`�x5i	i�x5t}�Ytk��bas,p�baz5ba{|]Ut}�Ub[�Ubap´°Xt}s�Qik¡�x�`djm��b�ºKl�jmz�x�pÂq¯t©��bas,p�baz5ba�/x5i�x5t}�Yi�qQi�p�ba`Lik¡Ujm�U~Yjmz5i�t1¦¨t}s
`�l|z�p�x�`Lb*~Qx<j�jm{|{|z�x5�kjmp�x5t}�Uik®(Áªjmp�i�t}�³jm�U~³�Qj}i�i�b ( ��� ,��az<jmx�` p�]�jmpXp�]Ub*i	b � \���� s�b*�*t}`�`Lba�U~|b*~
`Lbap�]Ut/~|i�¦¨t}s�i�l|�Qu�b*�ap�x���b±º8l�jmz�x�p´q1j}i	i�b*i�i�`Lba�8p(jms�b¶�Ut}p(i�l|x�p	jm�|z5b¶¦¨t}s�j}i	i�b*i�i�x��|�Hp�]Ub^ºKl�jmz�x�pÂq�tm¦
`djm�8q¯�Uba°Xbasi�bas��/x5�*b*ijm�U~yjm{|{|z�x5�kjmp�x5t}�Ui©¡�jm�U~³p�]Ubaq¯~|b*i��as�x��'b�p�]Ubax�s,p�b*i�p�x��|�L`Lbap�]Ut/~|t}z5t}��q�®
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p�]�jmp³�*bas�p	jmx��)¦ j}�ap�t}s�i¯]�j*��b�tk��basyjmlU~Qx5t§º8l�jmz�x�p´q�® � �½t}�Qu�b*�ap�x���b"p�b*i�p�ik¡�jmlU~Qx5t§º8l�jmz�x�p´q@x5i
ba��jmz�l�jmp�b*~²�8q$`Lbkj}i�l|s�x��|�ªp�]Ub"~Qx5i�p�t}s�p�x5t}�¸�'bap´°¶b*ba�@p�]UbY~|b*�*t/~|b*~@jmlU~Qx5t:i�x�����jmzDjm�U~²p�]Ub
t}s�x���x���jmzEi�x�����jmz ® Y �Qu�b*�ap�x���bHp�b*i�p�i^�kjm�¯��b�`dj}~|bDlUi�x��|��j���s�bkjmp±~Qx���bas�i�x�pÂq�tm¦B`Lbkj}i�l|s�b*ik¡/z�x��b
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