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Oooodddd
(0000000,000 (exhausitive serach, enumeration method) )

@ N. Cai and R.W. Yeung,
“Network coding and error correction” (2002)
“Network error correction, Part I, II”’ (2006)

©Q Z. Zhang,
“Network error correction coding in packetized networks”(2006)

(“Linear network error correction coding in packetized networks”(2008))

© S. Yang and R.W. Yeung,
“Characterizations of network error correction/detection and
erasure correction” (2007)
“Construction of linear network codes that achieve a refined
Singleton bound” (2007) with C.K. Ngai

© R. Matsumoto, (Network @-Error-Correcting Codes)
“Construction algorithm for network error-correcting codes
attaining the Singleton bound” (2007)
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“Block network error control codes and syndrome-based
maximum likelihood decoding” (2008)
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Network a-Error-Correcting Codes
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Network a-Error-Correcting Code [[J I (2007)]
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Network a-Error-Correcting Code [[J I (2007)]
e IO UI0OODOUODO3IOOOO

Vi={.(,d) | T e FX, 2 e T,

Va = {90, 0) | T e F5,

Vs = ($,(0,0) | 7 e T,
00000 w@<2e00000

@ Network a-Error-Correcting Code [ [J [
OO000O0oO00DOo0obooO0 ¢, 0000DOOODO

U Network @-Error-Correcting Code U U [J [

1. Vi=Vy + V3,
2. dimV, =k,
3. dim V2 N V3 = 0.
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N00000 G = (V,E)
000 n=3,|E| =15

() (1)
(y(eq),y(e12),y(es))  (y(e13),y(eis), y(es))
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Network a-Error-Correcting Code
(nyk,a) = (3,1,1) — n— k > 2a — over [F5

y(eyp) =
7) + 2-y(es)

() (t)
(y(eq), y(ern), y(ews))  (y(ers), y(eis), y(ey))
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@ {0,1,2,3,4}
errorvalue
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OO0duoonnbd (Flowchart)

Initialize M = maximal(gp.(U;))

No @ Yes
0,

(.t e M| | Oupugl@d |
|

<1‘l e
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M= M\ (@i, 2, uput g7 - B vi)

No Yes H£lt
Error is detected
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Network a-Error-Correcting Code
(nyk,a) = (3,1,1) — n— k > 2a — over [F5

y(ew) =
7) + 2-y(es)

() (t)
(y(eq), y(ern), y(ews))  (y(ers), y(eis), y(ey))

27/ 32



000000 ¢,G0)—0000 —
{0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
{0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
{0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
{0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
§) (0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
§) (0,1,2,3,4)

28/ 32



000000 ¢,G0)—0000 —
§) (0,1,2,3,4)

28/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

29/ 32



000000 ¢, —0000 —

) {0,1,2,3,4)
error-value

3,6,13) 6,13,5)

29/ 32



000000 6,0, —0000 —
§) (0,1,2,3,4)

0, error-value
i=0=(0 (s é=10,0,2,0,...,0)
" g3=(0’0,1’0’“~90)

=0+2
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)
¢, &) = 6,1, 0) + ¢,,(0,2) = (6,9,3) + (0,4,2) = (6,13,5)
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00000 Od (List)

Initialize M = maximal(p,(U;)).
@ Input the received vector 7.
Q Compute ()T = H, 7.

@ If o(?) = 0 then output the information vector ¢t'1(2') and halt
else goto 4.

© Choose an {ify,...,i,} € M.

@ If the solution vy,..., v, of the linear system (A) for ify,..., i,
can be found then goto 6 else goto 7.

@ Output the information vector ¢;1(Z - th'z ) v;it;) and halt.

@ Update M = M \ {{ity,...,il,}}. If M = 0 then output “Error is
detected” and halt else goto 4.
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