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Abstract

Wireless body area networks consisting of accelerometer for posture detection have been widely
used in the field of medicine, sports, etc. It needs to have a high reliability of communication.
Therefore, the fault-tolerance of body area networks for posture detection is one of the key issues
to be resolved. Network coding along with redundancy can be used as a very efficient error recov-
ery mechanism that greatly improves body area networks for posture detection reliability at very
low computational and hardware cost. Two error recovery mechanisms based on network coding
are proposed, i.e. the source node coding and the relay node coding. Simulation results show that
the error recovery capability of the network using network coding can improve about 90 percent.
And when failure occurs in a single relay, the network using relay node coding still has better er-
ror recovery capabilities.
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Figure 1. Tri-axial accelero-
meter general architecture
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Table 1. Packets in relays for coding in source
= LR R ST R RIRERER

rhgk Ci C, Cs C, Cs Cs
Ry Py P, Ps P,®Ps P,®Pg Ps @ Pg
R, P4 Ps Ps P;®Pg P;® Py Ps® Py
Rs P, Ps Pq P1o® Py Pio® Py, Py ®Py,
R4 P1o P11 P12 P,®P, P, ®P; P, ®P3
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Table 2. Packet coding in relay and k = 2
2. k=2 RRIERER

gk Gy C, Cs C, Cs Cs
Ry Py P, P;®P, P, ®Ps Ps ® Pg Pc®P;
R, P4 Ps P ®P7 P; ®Pg Pg ® Pgy Py ® Py
Rs P7 Ps Pe®P1o P1o® Py P11 ®Py, P ®P;
R4 P1o P11 Py, ®P; P,®P, P, ®P3 P; ®Py

Table 3. Packet coding in relay and k = 1
73 k= 1 B4R RER

gk G C Cs C, Cs Cs
R1 P1 P, ®P; P;®P, P,®Ps Ps®Ps Ps®P;
R> Py Ps ®Ps Ps®P; P;®Pg Pg ® Pqg Py ® Py
Rs P Ps® Py Py ® Py Pio® Py P11 ®Py, P, ®P;
Ra4 P1o P11 ®Py, P, ®P; P.®P, P,®P; P3® Py

Table 4. Packet coding in relay with improving

= 4 k=1 FBUA RIS R B R

g4k Cy C Cs Ca Cs Cs
Ry Py P,®P; P;®P, P,®Ps P,®Pg Ps® Py
R, P4 Ps ® Pg Ps® P P;®Pg Ps® Py Py® Py
R3 P; P ® Py Py ® Py P10 ® P11 Ps® Py, P, ®P;
R4 Pi1o P11 ® Py, P, ®P; P, ®P, P11 ®P; P3;® Py
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