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(Implementation of a Sensor Node with Convolutional
Channel Coding Capabhility)
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Abstract Sensor nodes are used for monitoring and collecting the environmental data
via wireless sensor network. The wireless sensor network with various sensor nodes
draws attention as a key technology in ubiquitous computing. Sensor nodes has very small
memory capacity and limited power resource. Thus, it is essential to have energy efficient
strategy for the sensor nodes. Since the sensor nodes are operating on the same frequency
bands with ISM frequency bands, the interference by the devices operating on the ISM
band degrades the quality of communication integrity.

In this paper, the convolutional code is proposed instead of ARQ for the error control for
the sensor network. The proposed convolutional code was implemented and the BER
performance is measured. For the fixed transmitting powers of —19.2 dBm and -25dBm, the
BER with various communication distances are measured. The packet loss rate and the
retransmission rate are calculated from the measured BER. It is shown that the porposed
method obtained about 9712% and 12-19% reduction in retransmission rate for -19.2 dBm
and -25 dBm respectively
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<Fig. 1> (2,1) Convolution Encoder
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<Fig. 2> State Diagram of Fig. 1 Encoder
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<Fig. 5> Picture of Sensor Node
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<Table 1> Specification of a Sensor Node

<Table 2> BER performance

TX Power Uncoded case Coded case

~7dbm 215278 x 107 0

-10dbm 243056 x 10° | 6.25000 x 10°

-15dbm 123611 x 10" | 430556 x 10°

-19.2dbm 1.26181 x 102 | 1.77083 x 104

X

-25dbm 331458 x 10° | 1.97153 x 10

X
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<Table 3> PER performance

TX Power Uncoded case Coded case
~7dbm 2.06455 x 107 0
-10dbm 2.33064 x 107 | 599822 x 10
~15dbm 1.17973 x 107* | 4.12489 x 10
-19.2dbm 1.14152 x 10" | 1.68578 x 10*
-25dbm 272927 x 107" | 1.72589 x 10
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<Table 4 > The mean number of transmission and

gain
TX Power | Uncoded case | Coded case Rgam
—7dbm 1.00207 1 0.0021
-10dbm 1.00234 1.00060 0.0017
-15dbm 1.01194 1.00414 0.0077
-19.2dbm 1.12886 1.01715 0.0990
-25dbm 1.37538 1.20859 0.1213
T 44 A Aol mE BT A5 AWF
AR E AL3t9S 45 ~7dbm, -10dbm, ~15dbm<]
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<Fig. 7> Mean number of transmission gain
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