
� � � � � � � �	��
 � � � � 
 � � � � �
� 
 � � � � � 
 � � � �

Complete

Recovery

(a) (b) (c)

(d) (e) (f)

� � � � ��� � ��� ��� � !"!$#%�&�

' ()!"! * #,+&� �-#/.0� �1�2(43



5 6 798 : ;	6 < = ;?>/@ A ;	B C DE>F;?>HG I DJC B @ K

LNMPORQJSUT-V W X YZT-V

ba c d g

a b f

e

f

g

d

c

a

b

h

g

c e g h

b d e hfO
ri

gi
na

l p
ac

ke
ts

R
edundant packets

Bipartite graph

[ \PO^]`_/Ya\cb TdYae S YfV gihj]kgH]FhlTdYm]k\nMpo&Tq] \srse tHSRh ]Ru Sv_sbpSwV Y$\
b�hxMsgpy z

{



| ;~} G D�G 6�> � G DJK�B G 7�>�;���G

1 1 1 1 10 0 0 0 0 0i i

Code coordinates

Constraints

Parity check matrix

�



5 DJC K�� D�G � @ C 6 6 G �

p

1-p

1-p
0 0

11

E

p

�



| G 798 : ;	6 <
� T�MPbpS � � � YahjSvOUT ��S�O�]R�PSRh��

db

f

g

c

a

h

b d e

b

e

?

?

?

�



| G 798 : ;	6 <

� T�MPbpS � � � rst�V�TdY�TUrwTdY�]�\ ��S�O�]R�PSHh��

d e
f

g

c

a

h

b

e

?

?

b

d

� S�O�]�_4Y$\Pb TdYae S YfV g�hj]kgH]�h�TdY�]�\nMpo&Tq] \prse tHSHh ]�u S�_pbpSwV Y$\
b�hxMsgpy z

�



5 � C ¡ B �¢G

Complete

Recovery

(a) (b) (c)

(d) (e) (f)

£



¤ @ G � DJ8 ¥ �¢G ¡
¦ M��cS u§M�V�T SR\cO�]�_4Y$\Pb Ms\c_ _¨S�O�]�_/Ya\Pb Mpofbp]�h©YZTUyse ª�Y�u b�hxMsgpy YfV
V«g�M�h¬V­S z
® Mp\�T Tq] _¨S�V¯Y°b�\ O�]�_¨S�V ±²W bkhxMpgsy�VJ³ TUynMwT gHSRh�u´]Fhµe bp]`]�_
¶ Y�TUy hjSwV«gHSvO·T Tq] TUyPSwV­S Msofbp]�h©YZTUyse Vvz
¦ ] ¶ ¸

¹



5 � B G Dº;	¡ G 6�>HK
» yP]`]HV­S hjSvbkrsomMih b�hxMsgpy�V z
¼ ±¾½�¿ À�³ Á�b�hxMsgpy hjSvO^]��cSRhÂV uÃhj]ke Ä��`ÅÇÆ�È SHhÉM�V«rphjS�V^z
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