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FEC encoding initialization (k,n,seed)

FEC OTI

in-band
transm.

blocking algorithm

n-algorithm

FEC decoding initialization (k,n,seed)

blocking algorithm

desired FEC expansion ratio
object size
packet size

blocking struct. of the object 

object size, max_k, max_n, seed

k and n for this block

For each block:

SENDER
input

RECEIVER

blocking struct. of the object
(number and size of each block) 

max_k and max_n
randomly choosen seed (if needed)

For each block:

n-algorithm

k and n for this block
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q = 1 � p
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¡Í¦ÒyÌ�ÒWÌ(Óˆî>Í<Ø¦à9Ó[ÔyÒMÞ‚Û%Ö%Ó[Ø#Ý#ÓˆÏ[Ð•ÕþÏFÐ•Ø‘Ï4Ù(Ø‘ÐaÒWÓ‚ÒyÌ(ÓˆÞ“Ð��%Í¦ÞMÙ(Þ ÕUÙ+Þ¯à9Ó[ÔxÛCÜ…Ñ+ÐCÏ0áQÓ4ÒxØ<ÛQÎWÎcÓ:ÎxÎcÙ+Ñ(ÑZÛQÔcÒWÓFÖ•àŸó•ÐCÕŸó

âgãKä¾Ï4Û%Ö%Ó�	}ìôÓ4Ò�) ÎKÏ4ÛQÕ+ÎyÍ<Ö%ÓFÔ!Ð¯âgãKä¾Ï[Û%Ö%Ó…Ñ(ÔWÛ%Ö%Ù+Ï4Í<Õ(ß

n � k
ÑZÐ•ÔWÍGÒOó Ñ+ÐCÏ0áQÓ4Ò0ÎrÜæÔyÛQÞ

k
ÎyÛCÙ+ÔWÏ[Ó�Ñ+ÐCÏ0áQÓ4ÒWÎ�	:�Ó¼ÒyÌ(ÓFÕ

ÒyÔ0Ð•ÕZÎcÞ‚Í¦Ò

nsent � n
Ñ+ÐQÏ0áCÓ4Ò0Î�Ûa×CÓFÔ�ÒyÌ+Ó¯Õ(Ó[ÒOÝ#ÛQÔyá
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Ë�Ì(ÓuÕŸÙ(ÞMàZÓFÔ�Û•Ü_ÑZÐCÏ0áCÓ[ÒWÎ�ÐQÏ•ÒyÙZÐ•Ø<Ø¦óªÔWÓFÏ[Ó[Í<×CÓ:ÖªÍ‘Î�ÓFúUÙ+Ð•ØŠÒWÛ	•

nr eceiv ed = nsent � (1 � pglobal )
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nr eceiv ed
ÞMÙ+ÎcÒxàZÓõÐ•ÒxØ¦Ó:ÐCÎcÒxÓFúUÙ+ÐCØrÒyÛ

inef  r atio � k
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Ö%Ó:Ï4Û%Ö%Í<Õ(ß ÒyÛ“à9ÓxÎcÙ+ÏFÏ4Ó:ÎyÎcÜæÙ(Ø�	:¡Ì+Ó[Õ

nr eceiv ed = inef  r atio � k
ÝKÓÌ+Ðm×CÓ!•

q =
� p � inef  r atio

inef  r atio � n sent
k

Ë�Ì(Ó:ÎcÓ}Ø<Í¦Þ‚Í¦ÒWÎ_Ð•ÔWÓ|ÎcÌ(ÛaÝ�Õ>Í<Õ �+ßCÙ(ÔWÓ�1�	

;
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ë:ÐCÕ+ÖÐCÎWÎcÙ+Þ Í<Õ(ß
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inef  r atio
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Decoding impossible (number
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n � 256
	 �ÓMÙ+ÎyÓuÒyÌ(ÓMÞ“Ð��%Í¦ÞMÙ(Þ�×mÐCØ¦Ù+ÓuÜæÛCÔ

n



= 256
��Ð•Õ+Ö

Ö%ÓFÔyÍ<×CÓ�ÒWÌ(Ó>Þ‚Ð �%Í¦ÞMÙ(Þåà+Ø¦Û%Ï0á“ÎcÍ<ÿ[Ó>ÎcÙ+Ñ(ÑZÛQÔcÒWÓFÖ 	rË�Ì(Ó=ÛCà�‡OÓ:Ï•Ò#Í‘Î!ÒyÌ(ÓFÕˆÎyÓ[ßCÞ‚ÓFÕQÒWÓFÖ‚Í<ÕUÒyÛMÎyÓ[×QÓ[Ô0Ð•Ø(à+Ø¦Û%Ï0á%Î|Ù+ÎyÍ<Õ(ßxÒWÌ(Ó

à(Ø<Û%Ï0áUÍ<Õ(ß“Ð•Ø<ßCÛQÔyÍ¦ÒyÌ+Þ Ö%ÓFÎWÏ4ÔWÍ¦à9ÓFÖˆÍ<Õ /��a•

;
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inef  r atio =
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ÎcÛQÙ(Ô0Ï4ÓÑ+ÐCÏ0áQÓ4Ò0Î 	 �¼Ü}Ï4ÛQÙ(ÔWÎyÓ=ÒyÌ(ÓxÛQÑ%ÒyÍ<Þ“Ð•Øô×aÐCØ¦Ù(ÓÍ‘Î
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ë(ÐCÕ+ÖˆÒyÌ(ÓxÌ+Í¦ßQÌ(Ó[Ô�ÒWÌ(Í<Î

inef  r atio
ë(ÒyÌ+ÓuÞ ÛQÔyÓÑ+ÐQÏ0áCÓ[ÒWÎ

Ð•ÔWÓÕ(Ó[Ó:Ö%ÓFÖ»Í<Õ»Ó��(Ï4ÓFÎWÎ#ÒyÛ

k
ÜæÛCÔ…Ö%Ó:Ï4Û%Ö%Í<Õ(ß+ë%Ý�Ì+Í<Ï0ÌiÍ‘Î�Õ(Û•Ò…ßQÛUÛ%Ö
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�ÓÏ4ÛQÕ+ÎyÍ<Ö%ÓFÔyÓ:ÖªÎyÍ �ªÖ%Í¦ý9ÓFÔyÓFÕUÒ���# �ˆJ ��V � � ���ROˆJ„V�Oag!H$� ��	|è¼ØGÒWÌ(ÛCÙ(ßQÌ“ÒyÌ+Í<ÎKÍ‘Î!Õ(ÛCÒ�ÐCÕªÓ$�%Ì+ÐCÙ+ÎcÒyÍ<×CÓ¼ÎcÒyÙ+Ö(óCëŸÝ#Ó=àZÓFØ¦Í<Ó[×QÓ

ÒyÌ+Ð•Ò!ÒWÌ(ÓFÎyÓ…ÒWÔWÐCÕ+ÎcÞ‚Í‘ÎyÎyÍ<ÛCÕ“ÎyÏ0Ì+Ó[Þ‚ÓFÎ#Ð•Ø<ÔyÓ:ÐCÖ%ó Ï4Ûa×CÓFÔ!ÐuØ‘Ð•ÔWßCÓ…ÎyÓ4ÒKÛ•Ü7ÑZÛUÎyÎyÍ<à(Í¦Ø<Í¦ÒyÍ<ÓFÎ!ÐCÕ+Ö“ßQÍ¦×QÓ�ßCÛŸÛ%Ö‚Í¦Õ+ÎyÍ<ßCÌUÒWÎ!ÛCÕ“ÒWÌ(Ó

Ûa×CÓFÔWÐCØ¦ØŠÑ9Ó[ÔyÜæÛCÔWÞ‚ÐCÕ+Ï4Ó:Î 	

â(ÛQÔuÓFÐCÏ0Ì�ÒyÔ0Ð•ÕZÎcÞ‚Í‘ÎyÎyÍ¦ÛQÕêÞ‚Û%Ö%Ó[Ø#Ð•Õ+Ö•âgãKäåÏ4Û%Ö%ÓCë&Ý#Ó“ÎcÒyÙ+Ö%óêÒyÌ(Ó“Í<Þ‚Ñ+ÐCÏ4ÒWÎÛCÜ#ÒWÌ(ÓªÏ0Ì+Ð•Õ+Õ(Ó[Ø}àŸóò×aÐ•ÔWóŸÍ¦Õ+ßõÒWÌ(Ó

p
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q
Ñ+ÔyÛQà+Ð•à(Í<Ø<ÍGÒWÍ¦Ó:ÎMÍ<Õ
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(p; q)
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