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Abstract

Due to the various constraints such as feasible size of data payload and low transmission power, no technical specifications on
the voice communication are included in the Zigbee standard. In this paper, a voice coding technique for application to the IEEE
802.15.4 standard, which is the basis of Zighee communication, is presented. Here, both high compression and good waveform
recovery are essential. To meet those requirements, a multi-stage discrete wavelet transform (DWT) block and a binary coding
block consisting of two different pulse-code modulations are exploited. Theoretical analysis and simulation results in an indoor
wireless channel show that the voice coder with 2-stage DWT is most appropriate from the viewpoint of compression and
waveform recovery. When the line-of-sight component is dominant, the voice coding scheme has good recovery capability even in
the moderate signal-to-noise power ratios. Hence, it is considered that the presented scheme will be a technical reference for the
future recommendation of voice communication exploiting Zigbee.
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Fig. 1. The MAC and PHY frame structures of IEEE 802.15.4 standard
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Fig. 3. The flowchart of voice coding in the presented scheme
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Table. 1. Compression rate w.r.t. the number of DWT stages

1-stage 2-stage 3-stage

R, 25 % 62.5 % 81.25 %
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1 2
ma o
x ¢,min

High pass signal |(in log scale)

Low pass signals

1-stage 1.1297 0.1295 -4.8488
2-stage 1.5838 0.2587 -4.3015
3-stage 2.2179 0.5025 -3.7523
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