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Abstract

Wireless acoustic sensor networks (WASNs) or Wireless
microphone networks are a future enhanced technology for
acoustic data acquirement and processing. Conventional
microphones pick up the audio for processing from huge
distances from the source. But WASNSs cover a large area of
interest and can pick up the audio near to the source. The
applications of WASNSs are inclusive but not conclusive to
underwater wireless Acoustics applications, environmental
pollution monitoring and smart city using 10T, etc. This paper
gives an overview of applications using WASNs and the

challenges in implementing the same.
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Under Water WASN.

L. INTRODUCTION

An audio network is a technique of arranging equipment
to detect the audio waves. It is chiefly used under water [1].
They might be as tiny or as bulky as necessary by the
consumer’s stipulation. The audio sensor networks were first
used as uncomplicated ping-based sonar in the audible range
throughout the cold war period to observe the movement of
submarines. Now more advanced acoustic networks are there
for submarine and hostile ships detection [2]. The
uncomplicated audio network compromises of one
observation in one frequency involving audio source and
audio receiver. The working principle of every acoustic
network is the same; Distance covered is the product of
velocity of the audio signal and time travelled. When the time

travelled and speed of audio waves are known then
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calculation of the distance among source and recipient is
casily done. Generally in all networks, the speed of the audio
wave will be pre-defined for a certain environmental

condition [3].

An acoustic sensor network consists of several nodes
each of which has the capability of sensing, sampling audio
signals and computing facilities. They are linked in a wireless
network [1]. Even though they are spatially distributed, they
can envelop a huge area and however have a sensor near to
pertinent audio sources. The rationale of the network is the
momentous summation of acoustic signal from an
assortment of sensors consecutively to convey high-fidelity
audio output or to categorize environmental sounds or
acoustic scenes [4]. Applications vary from prop up for smart
home to superior teleconferencing and extensive

environmental observation [5][6].

In the viewpoint of acoustic signal processing, WASNs
also offer merits relating to conventional (wired) microphone
collections [7]. For instance, they facilitate augmented
spatial exposure by dispensing microphone nodes over a
generously proportioned amount, a sizable structure, and
probably improved signal-to-noise ratio (SNR) features.
Indeed, as the accuracy of the range depends equally on the
signal transmission speed and the meticulousness of the Time
of Arrival (TOA), aural signals possibly favoured with

regard toradio signals [8].

Larger networks are restricted only by the quantity of
paraphernalia obtainable and computing power essential to
determine the ensuing data. The most recent sound networks

used in the marine seismic industry can determine a network
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ofaround 16,000 finite ranges within few seconds.

Several applications involving processing of acoustic
signals like hearing aids, hands-free devices or immersive
sound recording has acoustic array processing. Although a
few auditory sensing and processing systems have been
planned over the most recent years, these are classically
depended on high efficiency computing systems and high-
priced microphone arrays. Even though microphone arrays
give a superior efficiency than single-microphone systems, a
few restrictions occur because of the location of the
microphones are fixed, and a centralized processor processes
all the signals. The substitute is to utilize reasonably lower
cost products with sensing devices and algorithms which can
detect, localize, or characterize auditory events. As the
wireless, battery-powered nodes are less costly, they can be
easily used in an extensive assortment of places. In addition,
as opposite to conventional microphone arrays that can sense
an acoustic environment in the vicinity, disseminated audio
sensing systems sanction several supplementary sensors to

envelop an enormous vicinity of significance.

I1I. APPLICATIONS

Wireless Acoustic Sensor Networks (WASN) has been
used in the Smart City application and Internet of Things
(IoT) [6]. In last few years, there has been a speedy
development of WASNS, and countless mechanism has been
developed. The amalgamation of remote acoustic sensors
with automatic sound recognition has given a prevailing
promising technology for studying both natural and urban
environments. So far, copious authors have designed and
deployed WASNs for assorted purposes, such as noise

monitoring or sound identification of road traffic, people,

animals, or gun shots.

The underwater acoustic sensor networks (UWASNS)
are using WSANs under the water in sea or rivers. The

applications for using this technology are numerous ranging
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from bio-life monitoring to seismic pressure sensing during
an carth quake in an ocean [9].UWASNSs unearth their
deployments in areas reminiscent of extraction of off-shore
oil and gas, ocean oil spills, surveillance and investigation in
the army, mining, monitoring of pollution, predicting natural
calamities like tsunami and forecasting hurricanes, coral reef
and habitat monitoring of aquatic life and fish cultivation [2].

In [10], the authors put forward a method for monitoring an
underwater pipeline to damage. Engineers at L3 Oceania[11]
have deliberated a sub-sea wireless network to be used in
deep sea inhospitable regions for running significance.
AUSSNet can collect, process, store and forward imperative
observation data to get better vigilance and devotion to any

unforeseen situations.

In [12] and [13] the authors propose an UWASN to
observe the quality of water and the extent of pollutants. pH,
turbidity and temperature of the testing surfaces can be
collected by underwater acoustic sensors. The gathered data
is communed to a node having GPRS connectivity, that will
in turn transmit the data gathered to the closest control centre.
Authors in [13] have offered a disseminated system based on
underwater audio sensors which have small range aural
modems for communication, for monitoring pollution in the

ocean and discovering wreckages in the ocean,

The environmental sound monitoring has been
influenced by the augment of Internet of things technology
within smart cities using the design and improvement of
wireless acoustic sensor networks (WASNSs) [14].In [15] the
authors propose a method using wireless acoustic sensor
networks for surveillance of bio diversity in a natural
environment. The structural design of the setup and assembly

of'the sensors are also shown.

I1I. CHALLENGES
One of the foremost challenges in wireless acoustic

sensor networks (WASN) based speech enhancement is
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strong and precise voice activity recognition [16]. Another
challenge faced by WASN systems is synchronization of the
nodes. To overcome this challenge and method is discussed

in[17].

IV. CONCLUSION
This paper gives an introduction to Wireless acoustic
sensor networks. Its architecture, use-cases in various
scenarios was also discussed. The challenges in deployment

ofthe WASN in various applications were also reviewed.
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