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Abstract 

A Wireless sensor network can be characterized as a system of devices that can impart the data assembled from a monitored 

field through wireless connections. The information is sent through various nodes, and with a passage, the information is 

associated with different networks like wireless Ethernet. Wireless Sensor Networks appreciate incredible advantages because 

of their minimal effort, little scale factor, smart sensor nodes. Not exclusively would they be able to be utilized in lumbering and 

risky regions of interest, for checking or controlling the locale, yet they can likewise be sent to automate commonplace 

undertakings. Early sensory units were costly and come up short on the computational and communicational abilities of current 

brilliant sensor hubs, which would now be able to detect, procedure, store and forward information, all being powered by a 

battery. 
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1. Introduction 

Initially, sensors were electromechanical identifiers for 

estimating physical amounts. Their first utilize can be 

followed back to 1933, in the main room indoor thermostats 
[4]. Early micro electromechanical frameworks (MEMS) 

comprised of a multi-chip, where a sensor and its hardware 

and mechanics were housed on isolated chips and bundles. 

This brought about bigger size, more expense and lower yield 

of the sensor [5]. Ongoing advances in micro 

electromechanical frameworks (MEMS) and integrated 

circuits (IC) have empowered the improvement of little scale 

sensors and the combination of its actuators and hardware 

into one cost-effective high-performance chip. Over the 

previous decade, these sensors have developed into smart 

sensors, which presently incorporate an on-board processor, 

memory and handset, all in a small scale factor, fueled by a 

battery source. These smart sensors establish a node in the 

Wireless Sensor Network [4].  

Wireless sensor systems (WSNs) empower new applications 

and require non-conventional ideal models for convention 

plan because of a few limitations. Inferable from the 

prerequisite for low device unpredictability together with low 

vitality utilization (for example long system lifetime), a 

proper harmony among correspondence and 

signal/information handling abilities must be found. This 

inspires an enormous exertion in research exercises, 

institutionalization process, and modern ventures on this field 

since the most recent decade (Chiara et al. 2009). At present 

time, the vast majority of the examination on WSNs has 

focused on the structure of energy and computationally 

effective calculations and conventions, and the application 

space has been confined to basic data-oriented observing and 

reporting applications (Labrador et al. 2009). The researchers 

in (Chen et al., 2011) propose a Cable Mode Transition 

(CMT) algorithm, which decides the negligible number of 

dynamic sensors to keep up K-coverage of a territory just as 

K-connectivity of the system. In particular, it distributes 

times of inertia for link sensors without influencing the 

inclusion and availability prerequisites of the system 

dependent on nearby data. In (Cheng et al., 2011), a 

postponement mindful information gathering system 

structure for wireless sensor systems is proposed [6]. 
 

 
 

Fig 1: Typical multi-hop wireless sensor network architecture 
 

2. History 

The starting points of the authors on WSNs can be followed 

back to the Distributed Sensor Networks(DSN) program at 

the Defense Advanced Research Projects Agency (DARPA) 

at around 1980.By this time, the ARPANET (Advanced 

Research Projects Agency Network) had been operational for 

various years, with around 200 hosts at colleges and research 

institutes(Chong and Kumar, 2003). DSNs were accepted to 

have numerous spatially dispersed minimal effort sensing 

nodes that teamed up with one another however worked self-

rulingly, with data being directed to whichever hub was best 

ready to utilize the data. Around then, this was really an 

ambitious program. There were no PCs and work stations; 

handling was mostly performed on minicomputers and the 

Ethernet was simply getting to be famous (Chong and Kumar, 

2003). Innovation parts for a DSN were identified in a 

Distributed Sensor Nets workshop in 1978 (Proceedings of 

the Distributed Sensor Nets Work-shop, 1978). These 

included sensors (acoustic), correspondence and preparing 

modules, and disseminated programming. Scientists at 

Carnegie Mellon University (CMU) even built up a 

correspondence arranged working framework called Accent 

(Rashid and Robertson, 1981), which permitted flexible, 
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straightforward access to circulated assets required for a 

blame tolerant DSN.A decisive utilization of DSN was a 

helicopter tracking framework (Myers et al., 1984), utilizing 

a disseminated array of acoustic receivers by methods for 

signal abstractions and matching strategies, created at the 

Massachusetts Institute of Technology (MIT). 

Despite the fact that early scientists on sensor systems had at 

the top of the priority list the vision of a DSN, the innovation 

was not exactly prepared. All the more specifically, the 

sensors were somewhat extensive which constrained the 

quantity of potential applications. Further, the most punctual 

DSNs were not firmly connected with wireless connectivity. 

Ongoing advances in registering; correspondence and 

miniaturized scale electromechanical innovation have caused 

a significant move in WSN inquire about and conveyed it 

closer to accomplishing the original vision. The new wave of 

research in WSNs began in around 1998 and has been 

attracting in increasingly more consideration and worldwide 

association. In the new wave of sensor network research, 

organizing procedures and networked data handling 

appropriate for exceedingly unique specially appointed 

situations and asset compelled sensor nodes have been the 

core interest. Further, the sensor nodes have been a lot littler 

in size(i.e. pack of cards to clean molecule) and a lot less 

expensive in cost, and in this manner numerous new non 

military personnel utilizations of sensor systems, for 

example, condition observing, vehicular sensor system and 

body sensor organize have developed. Once more, DARPA 

went about as a pioneer in the new wave of sensor organize 

investigate by propelling an activity look into program called 

SensIT (Kumar& Shepherd, 2001) which furnished the 

present sensor systems with new capacities, for example, 

specially appointed systems administration, dynamic 

querying and tasking, reinventing and performing various 

tasks. In the meantime, the IEEE saw the low cost and high 

capacities that sensor networks offer. The association has 

defined the IEEE 802.15.4 standard (IEEE 802.15 WPAN 

Task Group4, n.d.) for low information rate wireless 

individual area networks. In view of IEEE 802.15.4, ZigBee 

Alliance (ZigBee Alliance, n.d.) has distributed the ZigBee 

standard which specifies a suite of abnormal state 

correspondence conventions which can be utilized by WSNs. 

As of now, WSN has been seen as a standout amongst the 

most essential advances for the 21st century (21 Ideas for the 

21st Century, 1999). Nations, for example, China have 

included WSNs in their national vital research programs (Ni, 

2008). The commercialization of WSNs are likewise being 

quickened by new framed organizations like Crossbow 

Technology (Crossbow Technology, n.d.) and Dust 

Networks(Dust Networks, Inc., n.d.) [3]. 

 

3. Applications of WSN 

Various uses of WSNs have risen. It is fairly difficult to 

arrange them efficiently, and some cover is unavoidable. 

Figure demonstrates numerous zones of uses. In any case, 

they don't speak to any ordered movement of improvement 

nor a total rundown yet a complete characterization of various 

zones. From useful perspective, WSNs can be separated into 

two complimentary advances: one is for accumulation of 

information from SNs and another is for spread of 

information to chose frameworks for proper activity, 

principally helpful as an actuator. The initial step requires 

suitable area of SNs, determination of fitting and sufficient 

information rate, harmonization between them for 

information exchange including SN clock synchronization, 

facilitated sleep– conscious cycle arrangement, 

conglomeration of voluminous gathered information, and 

conveyance of information through capacity for BS. The 

second step includes conveying wanted gathered information 

to proper gadgets and frameworks, including related 

actuators. 

Some of the applications are given below: 

 Military Applications 

 Health Applications 

 Environmental Applications 

 Home Applications 

 Commercial Applications 

 Area monitoring 

 Health care monitoring 

 Environmental/Earth sensings 

 Air pollution monitoring 

 Forest fire detection 

 Landslide detection 

 Water quality monitoring 

 Industrial monitoring 

 

 
 

Fig 2: Application of WSN 
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Fig 3: Data acquisition using a WSN [7] 
 

 
 

Fig 4: Data distribution for a WSN 
 

4. Characteristics of a Wireless sensor networks 

A wireless sensor network comprises of a wide range of 

segments of which a sensor node is an imperative yet little 

part. The attributes of a decent wireless sensor network 

incorporate power effectiveness, versatility, responsiveness, 

reliability and portability. A wireless sensor network with 

these highlights can turn out to be advantageous and if not 

pursued or guaranteed can result in a system that experiences 

overhead consequently negating its appropriateness. 

 

The characteristics of WSN include the following [9]. 

 The consumption of Power limits for nodes with batteries 

 Capacity to handle with node failures 

 Some mobility of nodes and Heterogeneity of nodes 

 Scalability to large scale of distribution 

 Capability to ensure strict environmental conditions 

 Simple to use 

 Cross-layer design 

5. Advantages of wireless sensor networks [10] 

The WSNs has altered our general surroundings. They are 

getting to be essential piece of our lives, more so than the 

present-day computers in light of their various favorable 

circumstances as referenced beneath:- 

 

i) Ease of deployment 

A sensor network contains hundreds or even a large number 

of nodes and can be conveyed in remote or risky conditions. 

Since these nodes are little and practical, throwing of 

hundreds or thousands of micro-sensors from a plane flying 

over a remote or hazardous region permits extracting data in 

manners that couldn't have been possible something else. 

 

ii) Extended range of sensing 

Single macro sensor nodes can just concentrate information 

about occasions in a constrained physical range. Conversely, 
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a micro sensor network utilizes substantial quantities of 

nodes empowering them to cover a wide region. 

 

iii) Improved lifetime 

The nodes found near one another will have related 

information consequently they can be gathered together. Just 

a single of the nodes in a round robin style from the gathering 

in this manner should be in dynamic state at any occasion of 

time keeping different nodes in sleep state. It will upgrade the 

network life time. 

 

iv) Fault tolerance 

In WSN many sensor nodes are near one another and have 

connected information, it makes these frameworks 

substantially more fault tolerant than single macro sensor 

system. The macro sensor framework can't work if macro-

sensor node fails, while if there should be an occurrence of 

miniaturized scale senor organize regardless of whether more 

modest number of micro sensor hubs nodes fails, the 

framework may in any case produce adequate subjective data. 

 

v) Improved accuracy 

While an individual micro sensor's information may be less 

exact than a macro sensor's information. The information 

from nodes found near one another can be joined since they 

are gathering data about a similar event. It will result in better 

exactness of the detected information and decreased 

uncorrelated noise. 

 

vi) Lower cost 

Despite the fact that, to supplant each macro sensor node a 

few miniaturized micro nodes are required they will at 

present be on the whole a lot less expensive than their macro 

sensor partner because of their decreased size, basic just as 

modest hardware and lesser precision limitations. 

Subsequently protocols that enable micro sensor systems to 

give essential help in detecting applications are winding up 

increasingly well known. 

 

vii) Actuation 

Activation can drastically expand the abilities of a sensor 

network in two different ways. In the first place, it can 

improve the detecting assignment, by pointing cameras, 

aiming antennae or repositioning sensors. Furthermore, it can 

influence the environment – by opening valves, discharging 

sounds or reinforcing beams. 

 

viii) Collaborative objective 

Maybe the most critical part of sensor networks that separates 

them from different wireless networks is their target. 

Ordinarily, goal of a sensor network is checking a particular 

signal of intrigue and advising a focal base station or a sink 

about exercises in the area being detected. Since a sensor 

network is conveyed for accomplishing a specific framework 

wide objective, nodes work together as opposed to rivaling 

one another [10]. 

 

6. Wireless Sensor Network Architecture 

The most widely recognized WSN engineering pursues the 

OSI architecture Model. The architecture of the WSN 

incorporates five layers and three cross layers. Generally in 

sensor n/w we require five layers, to be specific application, 

transport, n/w, data link and physical layer. The three cross 

planes are in particular power management, mobility 

management, and task management. These layers of the 

WSN are utilized to achieve the n/w and make the sensors 

network so as to raise the total effectiveness of the system. 

 

 
 

Fig 5: Wireless Sensor Network Architecture 

 

Application Layer 

The application layer is subject for traffic management and 

offers programming for various applications that convert the 

information in an unmistakable structure to discover positive 

data. Sensor systems organized in various applications in 

various fields, for example, horticultural, military, condition, 

medical, and so forth. 

 

Transport Layer 

The capacity of the transport layer is to convey congestion 

avoidance and reliability where a lot of protocols planned to 

offer this capacity are either handy on the upstream. These 

protocols utilize different components for loss recognition 

and loss recovery. The transport layer is actually required 

when a framework is wanted to contact different networks. 

 

Network Layer 

The principle work of the system layer is routing, it has a ton 

of undertakings dependent on the application, however, the 

fundamental work are in the power saving, incomplete 

memory, buffers, and sensor don't have an all inclusive ID 

and must act naturally organized. 

 

Data Link Layer 

The data link layer is subject for multiplexing data frame 

detection, data streams, MAC, and error control, confirm the 

unwavering quality of point– point (or) point– multipoint. 

 

Physical Layer 

The physical layer gives an edge to exchanging a stream of 

bits above physical medium. This layer is in charge of the 

determination of frequency, generation of a carrier frequency, 

signal detection, Modulation and data encryption. IEEE 

802.15.4 is proposed as run of the mill for low rate specific 

zones and wireless sensor network with minimal effort, 

control utilization, density, and the scope of correspondence 

to enhance the battery life. CSMA/CA is utilized to help star 

and peer to peer topology. There are a few renditions of IEEE 

802.15.4.V. 
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7. Conclusion 

A Wireless Sensor Network is one sort of wireless network 

incorporates a substantial number of circling, self-

coordinated, minute, low controlled devices named sensor 

nodes called bits. These systems positively spread countless 

conveyed, pretty much nothing, battery-operated, inserted 

devices that are arranged to caringly gather, procedure, and 

exchange information to the operators, and it has controlled 

the abilities of computing & processing. Nodes are the little 

PCs, which work mutually to form the networks [9].  

This paper directs a review of the wireless sensor networks 

architecture, the applications, focal points and its qualities. 

The utilization of wireless sensor innovation in any 

application requires a decent comprehension of the network 

architecture. 
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