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Broadcast algorithm based on network
coding in wireless sensor networks

XIAO Ling, LI Ren-fa, LUO Juan

(School of Computer and Communication, Hunan University, Changsha 410082,China)

Abstract: Broadcast from sink, such as code updates, was frequent and expensive in the wireless sensor network applica-
tions. E-code was presented, which was a reliable and efficient one-to-all broadcast protocol based on intra-flow network
coding. The key idea is change the way of choosing coefficients of the linear combination to save the storage space of
node and reduce the complexity of computing and develop a packet forwarding scheme for wireless sensor networks to

improve the efficiency of the algorithm. E-Code performs better in terms of the average overhead of transmissions to
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achieves more power saving.
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Algorithm E-Code
1: coeffMatrix « a m x m matrix

2:timeValue — T

3: set countdown timer equals timerValue ms
4: while data broadcast is going on do

5:  if a packet received then

6: sender < the sender of the packet

7 generationID « the generation number of the packet
8: run Gaussian elimination on coeffMatrix

9: if coeffMatrix is invertible then

10: invMatrix < the inverse matrix of coeffMatrix
11:  return the rank of coeffMatrix

12:  rank « Gaissoam (coeffMatrix)

13: if rank++then

14: received and construct coeffMatrix using coefficients
15: wait a random timer T

16: broadcast coded packets with Forwarding factor p
17: else

18: discard the coded packet

19:  if rank=m then

20: solve all messages in the generation by

21: stop data broadcast
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