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ABSTRACT: 
Wireless sensor networks (WSN‟s) constitute a hefty zone of 

present-day research just because of advances to empowering 

advances in hardware and software. This research article 

scrutinizes the research issues/defies in (WSNs), which is an 

innovative computing standard that appeared or evolved from the 

blend of the Ad-hoc and “Supervisory Control and Data 

Acquisition “ systems (SCADA) network technologies. Wireless 

sensor networks endow with network connectivity devoid of the 

assistance of any pre-exist networking 

infrastructure/establishment. Incredibly minute sensor nodes that 

are competent of sensing, wireless communication and data 

processing, brought into play the initiative of Wireless sensor 

networks based on mutual endeavor/exertion of a hefty number of 

nodes. Wireless sensor networks are fitting a progressively more 

crucial technology that will be utilized in an assortment of 

applications e.g. home automation, inventory tracking, habitat 

monitoring, physiological monitoring, home automation, forest 

fire detection and precision agriculture. Restricted battery power, 

active network topology, and inhibited wireless bandwidth are the 

exceptional personality of Wireless sensor networks which 

construct supervision of it drastically more exigent than 

predictable wired networks. This article is an outline of research 

inclinations and defies in the devise and accomplishment of 

Wireless sensor networks. It recapitulates the prospective defies 

that manipulate the Wireless sensor networks plan.  
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1. INTRODUCTION: 
Wireless sensor networks draws from the networking 

individuality of ad-hoc network and mingles it with the hardware 

amenities of minute sensors. Just the once a satisfactory number 

of nodes have been organized then the sensor network can be 

utilized to carry out its charge e.g. physical variables assessment. 

An external entity associated with WSN‟s e.g. manager or 

supervisor can be issued and organized to carry such task. 

Wireless sensor networks are progressively more striking tools to 

sense, observe and have power over ecological state of affairs. 

Wireless sensor networks can be employed to conduit the slit 

between the corporeal and the implicit world. Wireless sensor 

networks have a mixture of distributed wireless sensing 

applications together with home security, medical, machine 

diagnosis, environmental monitoring, military applications, 

precision agriculture, chemical/biological detection, etc. WSN 

Micro-sensors ought to be planned in a decidedly incorporated 

way with the ambition of optimizing energy debauchery, self-

configuration and restricted computation. Wireless sensor 

networks have got to be self-directed and entail a towering extent 

of collaboration and alteration to carry out the most wanted 

synchronized responsibilities/tasks, so that the entire Wireless 

sensor networks can endow with functionality that a solitary node 

can‟t offer. Micro-sensors will be intelligent enough to 

synchronize amongst themselves on a high-level sensing charge 

e.g. route, reporting the speed, volume, and additional 

distinctiveness of a stirring automobile.  

 

Fig 1: illustrates the perception of Wireless sensor 

networks. 

In past few years, sensor incorporation and electronic tininess will 

construct doable to manufacture tremendously contemptible 

sensing devices. These devices will be competent to observe and 

be in charge of spacious multiplicity of ambient state of affairs: 

pressure, temperature, viscosity, soil makeup, relative humidity, 

noise levels, vehicular movement, moisture, mechanical stress 

levels, lighting circumstances and many more in this regards. 

Smart sensor unaccompanied can be utilized to evaluate countless 

physical constraints e.g. speed, temperature, pressure, etc. 

2.  APPLICATIONS OF WIRELESS 

SENSOR NETWORKS: 
The aspects depicted above endow with an ample variety of 

applications for Wireless Sensor Networks. Wireless Sensor 

Networks may perhaps consist of abundant miscellaneous sorts of 

sensor nodes to sagacity unusual form of constraints/parameters 

such as visual, acoustic, magnetic, thermal, infrared, radar, 

seismic and so on. These sensor nodes are competent to keep an 

eye on a broad multiplicity of ambient state of affairs that 

comprise the following: temperature, flow, pressure, moisture, 

humidity, mechanical stress, noise levels, speed etc. Smart sensors 

that can keep an eye on scores of physical variables can be 

utilized with wireless sensor networks. Various innovative 

applications are being crafted for the reason that of this innovative 

perception of wireless networking and micro-sensing of such 

smart sensors. A quantity of the impending dissimilar applications 

of Wireless Sensor Networks are mentioned the following: 

physiological monitoring, temperature control, inventory 

management, forest fire detection, habitat monitoring, chemical, 

precision agriculture, nuclear and environmental monitoring (air, 

water, and soil chemistry and military,  biological attack detection, 

transportation, disaster relief. Wireless Sensor Networks can 

restructure information congregation in an assortment of 

circumstances. Several of the applications are conversed 

underneath in fact.  

a) Temperature management: One innermost/central controller is 

in charge of the air conditioning or heating systems of the 

preponderance buildings. Which is therefore not sufficient to 

manage the airflow evenly in vast room; aloofness or high 

temperature is not evenly disseminated. The temperature and 

airflow can be managed/controlled by integrating the wireless 
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sensor networks in the massive room, so that apt rotating on and 

off heating unit and air conditioning can accumulate energy. 

b)  Inventory management: Sensor node is able to be affixed to 

each and every item/entity of inventory, gates, walls or 

ceiling/roofs in a stockroom. These sensor nodes are competent to 

trail the position of the item/entity of inventory. The stockroom 

superintendent or administrator can come across to know the 

position of the item/entity at any time “he/she” desires to act so; 

for that reason Wireless Sensor Networks can positioned items 

routinely and is able to report it to the end users. Any unforeseen 

comprehensive activities of items/entities or considerable 

alterations in inventory levels are alarmed to the administrator or 

superintendent of the stockroom/warehouse. In this regards, 

systems that are based on Wireless Sensor Networks will 

eliminate manual scanning and put forward more resourceful 

approach of positioning the items devoid of spending large 

amount of money on manpower. Inventory is able to be 

restructured routinely by uniting the sensors to the novel 

approached items/entities in the stockroom. c)  Physiological 

Management: Wireless Sensor Networks can be utilized to 

accumulate and stock up the physiological variable e.g. heart rate, 

blood pressure etc of the patients for an extensive period of time. 

Doctors can keep an eye on these data distantly for therapeutic 

assessment all the way through the make use of of Wireless 

Sensor Networks. This is in reality more expedient for the patient 

as they make possible a privileged class of life in contrast to the 

medical/remedial hospitals. It furthermore consents the medical 

assessor to forecast more efficiently and comprehend the patient‟s 

condition by making out pre-defined indications in advance. 

Wireless Sensor Networks can be utilized very competently even 

in the hospital. Small sensor nodes of Wireless Sensor Networks 

can be affixed to every patient to do their allocated assignments 

e.g. determine heart rate, blood pressure and brain behavior and 

etc. Smart sensor can be utilized to assess these 

parameters/constraints at unusual times. Doctors can trail other 

doctors by wearing the smart badge/emblem on their shoulders, so 

they can be effortlessly bring into being when they need to hit 

upon.   

d) Habitat Management: Habitat management endows with an 

extensive assortment of environmental conditions and sensing 

modalities. [1] Reflect the endeavor of sustaining/supporting data 

gathering and model expansion of complex ecological units. 

Ecological establishment and Scientists would like to administer 

air chemistry and soil, as well as plant and animal species 

populations and behaviors. The principal modalities are audio 

“acoustics” and video “imaging” to trail phenomena or species 

that is based on sound or video information. For this intention 

sensor nodes are obliged to be deployable in distant positions that 

are deficient in the power and the communication conveniences, 

stirring the call for low-energy wireless communication. Beside 

with these progresses, the sensor nodes also have the capacity to 

hook up with the internet, which consents isolated/distant users to 

supervise and have power over the atmosphere.  

e)  Exactitude agriculture: Wireless Sensor Networks can also be 

utilized to intellect the height of soil attrition, pesticides altitude in 

the water and the air contamination. Smart sensors are able to lend 

a hand to classify the type, attentiveness, and position of 

impurities. On the whole, Wireless Sensor Networks will put 

forward the end users e.g. agriculture department and farmers an 

enhanced perception of the agriculture setting.  

f) Recognition of forest fire: Wireless Sensor Networks may 

possibly be installed indiscriminately and tightly in a forest and 

are also capable of transmitting the cause of the fire to the concern 

rescue team or fire fighting division prior to the fire is inflate over 

other constituency. Abundance of sensor nodes is able to be 

brought into play and networked utilizing contemporary 

communication technologies. They may possibly have power 

recharge aptitude e.g. vibrating scheme or solar cells [2] to 

revitalize the battery to deal with restricted battery and unattended 

maneuver for incredibly protracted/long time.  

g)  Recognition of chemical, biological and nuclear 

molest/assaults: In biological and chemical conflict, Wireless 

Sensor Networks are capable of to be utilized to identify the far-

off chemical or biohazard agents in the water and air as well. 

Wireless Sensor Networks comprising thousands of sensor nodes 

is able to be brought into play in the embattled vicinity and 

utilized as a chemical admonition system that can be extremely 

functional to the end customers, which lend a hand in inspecting 

this sort of fatalities effortlessly. Defensive squad can probe the 

facet devoid of divulging to nuclear rays with the aid of Wireless 

Sensor Networks.  

h)  Military based applications: Intelligence, military command, 

surveillance, control and end systems can be profited from 

Wireless Sensor Networks for the reason that of self-configuration, 

speedy exploitation, fault-tolerance characteristics and self-

healing. Wireless Sensor Networks are extremely constructive 

monitor and control for military systems. If a number of nodes are 

shattered by the opponent, it doesn‟t influence the entire military 

business given that Wireless Sensor Networks comprise of 

numerous hastily employed squat outlays sensor nodes. Military 

chiefs and commanding officers can make use of the capability of 

Wireless Sensor Networks to keep an eye on the position of their 

troops, the condition and the accessibility of the equipment/tools 

in combat zone. Sensor affixed to each troop, apparatus and 

automobile can gather, record and report the condition 

individually. This information can be amassed into the base 

stations or descend nodes and propelled to the commandants.  

i) Tracking of automobile‟s: Wireless Sensor Networks are able to 

bring into play to trail the automobiles inside a geographic 

constituency. All vehicles/ automobiles in outsized urban vicinity 

can have one or more affixed sensors, which are intelligent 

enough to identify their position, automobile sizes, boulevard 

circumstances, speeds and densities and so on. When vehicles 

approach close to each other, they substitute information synopsis. 

This summaries/synopsis ultimately gets to the sectors of the 

cities by the satellite or internet to find out the traffic situation and 

interrelated information to distant end users for investigation. 

Drivers can also be presaged of treacherous driving circumstances 

for swap routes and approximate expedition times. Car pilfers can 

be acknowledged and trapped with the utilization of the Wireless 

Sensor Networks attached with satellite or internet inside a 

besieged region and report these intimidations to the concern 

police stations.  j) Calamity liberation: Wireless Sensor Networks 

can be utilized to plot the catastrophe region. They can be 

professionally utilized to express the nearby disaster rescue 

squads to pretentious sites if sensors are compactly speckled over 

an embattled area. Even if a number of these sensors are shattered 

just because of their position in the calamity region itself, the left 

behind sensors harmonize their obligations and facilitate rescue 

squad to hit upon harmless migration course. In prospect, we 

anticipate that Wireless Sensor Networks would be incorporated 

ubiquitously in our lives and passion of utilization would be more 

than the contemporary mobile phones or personal computers. 

Consciousness of these and additional applications have need of 

wireless ad-hoc networking practices. Although countless 

algorithms and protocols have been planned for conventional 

wireless ad-hoc networks, they are not sounding suitable for the 

inimitable characteristics and application necessities of Wireless 

Sensor Networks. 



International Journal of Computer Applications (0975 – 8887)  

Volume 118 – No. 5, May 2015 

32 

3. PROTOCOLS: 

3.1. Physical Layer: 
This layer is accountable for frequency assortment, signal 

recognition, carrier frequency generation, modulation and data 

encryption/decryption. Thinking in the equal way as in predictable 

radio transmission, the major concern is how to put on the air as 

energy competently as probable, considering all allied outlays 

(overhead, potential retransmissions etc.) bearing in mind 

dispersion, reflection, shadowing, multipath and desertion 

possessions and diffraction,. Particularly minute efforts have been 

exhausted concerning protocols fighting fit to the requirements of 

Wireless Sensor Networks. [3] & [5] talk about the some energy 

competent modulation effort with low-power direct-sequence 

spread-spectrum modem design. This low-power 

architecture/design can be mapped to an ASIC technology for 

more progressive effectiveness. Modulation methods and 

approaches to surmount signal proliferation consequences and 

hardware devise are most important open concerns for Wireless 

Sensor Networks design. 

3.2. Data Link Layer: 
Data link layer is liable for the multiplexing of data frame 

detection, data streams and error control. It guarantees consistent 

point-to-point and point-to-multipoint connections [4]. Scores of 

researchers/scientists have taken into account the extent of 

redundancy that an amassed message bears on the link layer. 

3.2.1. MAC Layer: 
In view of the fact that thousands of sensor nodes are tightly 

speckled in a sensor pasture, the Medium Access Control method 

ought to institute communication links for data transmit. It 

structures the indispensable infrastructure desirable for wireless 

transmission hop by hop and bestows the Wireless Sensor 

Networks self-configuration aptitude. Reasonably and 

competently allocate communication possessions/resources amid 

sensor nodes ought to be the additional decisive factor. In 

majority of the research exertion, the subject is how to guarantee 

that the sensor nodes can snooze as long as probable, not being 

capable to be in touch. Nearly all of the suggestions demonstrate 

at least a few facets of TDMA. A number of more significant 

research papers are the PicoRadio MAC [9] the S-MAC [8] and 

the STEM work [6]. 

3.3. Network Layer: 
It is answerable for routing the packet as it should be and capably. 

Loads of energetic researchers are fascinated in the study of the 

network layer ahead of the topology control and Medium Access 

Control. Ad-hoc network routing is capable enough to be utilized 

but the more stringent criterion concerning energy effectiveness 

and scalability entail innovative elucidations. The conventional 

routing tribulations of unicast, multicast, and anycast routing stay 

alive in. Wireless Sensor Networks The data-centric routing and 

geographic routing can be painstaking in Wireless Sensor 

Networks [7]. 

3.4. Transport Layer: 
This layer is in charge for generally end to end steadfast data 

deliverance of the communication. Awfully minute thoughtfulness 

has been agreed so far to hit upon apt transport layer way out for 

Wireless Sensor Networks. Acknowledgement (Transfer Control 

Protocol) is extremely classy given that sensor node doesn‟t have 

sufficient power and memory. User Datagram Protocol style 

method is needed to communicate between sink and sensors. 

Transfer Control Protocol can be utilized between sink and end 

user all the way through satellite or internet.  

 

4. CHALLENGES: 
Hold up for incredibly outsized numbers of unattended 

independent nodes, compliance to surroundings and task self-

motivated are the elementary defies of Wireless Sensor Networks 

as they have restrictions of restricted battery power, dynamic/self 

motivated network topology, and inhibited wireless bandwidth. 

Sensor nodes configuration would habitually alter in stipulations 

of reachability, position, power accessibility, and even job aspects. 

For the reason that these sensor nodes act together with the 

physical surroundings, they would incident a momentous 

assortment of job dynamics. Node malfunction, Node mobility, 

and ecological impediments cause a towering extent of dynamics 

in Wireless Sensor Networks. Regular network topology 

alterations and network separations are included in them. The 

detachment sub-networks have to keep on running autonomously 

and the management protocol be obliged to be vigorous sufficient 

to get used to this circumstance. Sensors are energy inhibited and 

area under discussion to unsociable environments; they are 

capable of storing or imitate very restricted energy from the 

surroundings. Subsequently they fall short due to due to 

environmental manipulation or exhausted batteries. Constrained 

volume and energy normally means limited resources like 

memory, CPU performance, range and wireless communication 

bandwidth. As a result, we require guaranteeing that overhead of 

network protocol is set aside to a bare minimum so that energy is 

preserved. Number of packets that have been processed 

/transmitted/received at each node be supposed to be abridged 

given that energy is frenzied in these maneuvers.  Another 

concern is that the communication distance/space of micro-sensor 

nodes can be very diminutive in contrast to the predictable 

handheld devices and macro-sensors. Consequently, a low 

transmitted power, and for this reason have need of appreciably 

special architectures for sharp resource effectiveness. At the same 

time as a number of applications e.g. image sensors stipulate a 

lofty transmission data rate, nearly all sensing applications will 

entail very short data rates weigh against conformist multimedia 

traffic. On hand such radio architectures are not appropriate for 

these very squat data rates in view of the fact that in powering on 

and off, they have considerable energy overhead. Wireless Sensor 

Networks will subsist with the profusion of nodes per consumer. it 

is almost impractical to compensate consideration to any solitary 

node at having such grave amount/capacity. Moreover, even if it 

is feasible to mull over apiece node, sensors may perhaps be 

unapproachable, in view of the fact that they are integrated in 

physical formations/structures, or chucked into an unreceptive 

topography. Consequently, for such a system to be valuable, it has 

got to endow with self-configuration functionality and unattended 

maneuver. Loads of hefty scale unattended systems subsist now 

days. E.g. programmed process and pharmaceutical companies 

may well be full of hundreds of principally unsubstantiated 

computers as component of SCADA. It can at a standstill keep an 

eye on unlike process variables according to the system that has 

been intended or devised. Here in our case Wireless Sensors 

Networks it is even superior and wireless, so we entail further 

reflection. Wireless Sensors Networks middleware ought to hold 

up the execution and indispensable maneuver of Wireless Sensors 

Networks as delineate above. Nevertheless, this is a not an 

inconsequential chore, as Wireless Sensors Networks have a 

number of distinctive possessions special from ad-hoc networks. 

To delineate this position, the disparities amid ad-hoc networks 

and sensor networks are pointed up underneath: A) The Wireless 

Sensors Networks have superior number of sensor nodes than ad-

hoc networks. B) Sensor nodes are compactly organized in 

contrast to the ad-hoc network nodes. C). Wireless Sensors 

Networks network topology alters more commonly as compared 

to ad-hoc networks. D). Wireless Sensors Networks nodes are 

limited in resources e.g. restricted in memory and power. E). 
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Wireless Sensors Networks nodes are liable to be unsuccessful as 

compared to ad-hoc network nodes. 

5. CONCLUSIONS: 
The meticulous tininess, hardware, outlay necessities, common 

topology alteration and optimize utilization of power are 

fundamental concerns and are unusual from typical ad-hoc 

networks. The suppleness, fault tolerance, scalability, towering 

sensing capability, economical and hasty exploitation 

individuality of Wireless Sensors Networks fashion loads of novel 

and exhilarating applications. These Wireless Sensors Networks 

applications have need of a rethinking of the fundamental 

standards with which communication software‟s are intended. As 

Wireless Sensors Networks are at a standstill an extremely novel 

research pasture/field so therefore a great deal of efforts are still in 

progress to work out numerous open research problems. Several 

engineers and scientists are presently affianced in mounting the 

technologies desired for dissimilar layers of the Wireless Sensor 

Networks protocol stack. As several of the primary hardware 

tribulations, particularly with regards to the energy limitation and 

tininess, are not yet fully unraveled. These tribulations could be 

determined in the future, but will seize very long time to work out 

them.  
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