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Abstract

Depending on voice transmission mechanism, this thesis
categorized VoWSN applications into two categories: VoWSN based
on voice streaming system and VoWSN based on Automatic Speech
Recognition (ASR) system. However, supporting Real-Time voice
transferring using low cost, resource — limit sensor networks, is never
a trivial task as it represents a demanding process in term of memory
storage, CPU utilization and bandwidth utilization. So, in this thesis
we aimed to deploy the two categories, analyze and compare between
their performance to select the mechanism that gives the satisfied
performance then suggest the suitable solutions to enhance this

performance.

In order to deploy VoWSN based on streaming system, a
framework to be used for processing, compressing and streaming
voice was proposed and implemented. Three different audio encoding
techniques were used for compressing voice data. The framework
performance was evaluated using performance evaluation parameters:
One-Way Delay (OWD), jitter, B.W, memory usage and CPU usage.
Furthermore, to investigate the behavior of the system when
connecting to the Internet, the proposed framework was connected to
the Internet through Wi-Fi network to deploy Voice over Internet of
Things (VoloTs). The results showed that the OWD and jitter can
keep Real-Time constrains (OWD <150 ms , Jitter <5ms) for the
VoWSN and VoloTs with different sampling frequencies.

The process of ASR with its usual requirements faces specific

challenges in hardware and algorithms design when deployed using



limited resources WSN devices. Therefore, the second step was aimed
to implement a high performance continuous Real-Time ASR system
on WSN through using a communication procedure that based on
optimizing dictionary and language models which are associated with
the selected ASR system to limited required sentences. The system
relied on a proposed protocol that transforms the system category
from network dependent ASR system with a full dictionary and
language models (i.e. large vocabulary) to fully embedded ASR
system with customized dictionary and language models (i.e. small
vocabulary ). The results of evaluating the proposed system showed
an enhancement in the Real-Time performance metrics using
optimized dictionary and language models where Word Error Rate
(WER) reduced about 67.11%, recognition speed enhanced about
3.96% and memory usage reduced about 8.2%. While the final step
was aimed to propose a strategy for evaluating the performance of the
suggested ASR system compared to the voice streaming system to
explain the gains (in term of a network capacity) obtained by
deploying the ASR system in the same circumstances. This step was
performed by modeling the suggested platforms using OPNET
simulation package. The results obtained showed a noticeable
increment in the system capacity when using ASR system compared

to streaming system.
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