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Abstract— Now Wireless Sensor Network (WSN) has 

converted as one of the most promising technologies in the future. 

It has been able to progress in technology and the availability of 

small, cheap, and smart sensors, resulting in cost effective and 

easily deployed WSNs. However, scientists have to face different 

challenges to widely deploy WSN technology in the domain of the 

real world. In this survey, we provide an outline of WSN and 

their app domains that contain experiments on technology. 

Finally, we identify several open research issues that need to be 

investigated in future. 

Keywords—WSN , Applications, Characterstics, Challenges 

on Research.  

I.  INTRODUCTION 

Wireless Sensor Network (WSN), an component of extensive 

computing, is currently being used extensively to monitor the 

real-time environmental conditions. Though, these sensors 

work under a lot of energy deficit and are planned with an 

application in concentration. Conniving a new wireless sensor 

node is exceptionally challenging chore and consist of 

weighing a number of different restrictions requisite by the 

aim application, Includes aerial types, target technology, 

elements, memory, storage, energy, endurance, protection, 

computational power, communication technology, power, size, 

programming interface, applications. This paper scrutinizes 

commercially (and research prototypes) available wireless 

sensor nodes based on these restrictions and rough idea 

research directions in this area [1]. 

 

 
 

Fig. 1: Wireless Sensor Network (WSN) 

A Wireless sensor network (WSN) consists of wireless sensor 

nodes or motes, which are devices equipped with a processor, 

a radio crossing point, an analog-to-digital converter, sensors, 

memory, and a power supply. The processor delivers the jot 

management functions and performs data processing. The 

antennaedevoted to the jot are capable of recognizing 

temperature, humidity, light, etc. [2]. 

 

A measuring device network is unruffled of a large number of 

measuring device nodes, which one densely positioned inside 

or very close to the event. No need to engineer or pre-set the 

locus of measuring device node. This permits random 

deployment in unreachable areas or disaster relief operations. 

On the other hand, the ability to measure device network 

protocols and measurements must have the natural 

organizational competence Another unique feature of 

measuring device networks is the compliant effort of sensor 

nodes. Sensor nodes are formfitting with an on-board 

processor. In the place where raw data is sent to the 

responsible nodes for the meld, the use of sensor nodes, their 

processing capabilities, their simple calculations, is used to 

transfer only the necessary and partially processed data.[3] 
 

II. CHARACTERSTICS OF WSN 

 Free use. 

 Nodes wide 

 There are various densities 

 Care 

 Re-programmability   

 Electricity Consumption of Nodes with Batteries or 

Power Harvesters 

 Mobility of nodes  

 The ability to handle node failure 

 Scalability for a large scale deployment 

 Ability to withstand harsh environmental conditions 

 Dynamic network topology (DNT 

III. LITERATURE SURVEY 

 

Yuki Nishikawa et al [2018] This paper presents 

implementation report for slope monitoring on Wireless 

Sensor Network (WSN) system by use of IEEE802.15.4 

(ZigBee). The motivation behind this exploration is WSN 

framework development which can be detecting and also 

observing the disfigurement of the heavy rain caused by 

ground in mountain territories with radio specialized gadgets 

and sensor gadgets. For the steady information procurement, 

some electrical issues and natural issues must be tackled. In 

this paper, procedures for dynamical progress of 

correspondence mode relying upon battery limit, for shielding 

remote hubs a strategy from the lighting, and design of 

antenna optimized for WSN are proposed. The testing results 

which proposed framework have introduced at genuine test 

field show that the active remote system design. Moreover, 

status of field can be predicted by obtained data from the 

improved system [4]. 
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Kyosuke Fukuda et al [2018] this paper proposes transmit 

control and information partition for PhyC-SN by occasion 

driven sensor. For foreseeing Gaussian likelihood show future 

detecting data is being utilized for assessing the trouble of 

information detachment. The effect of proposed technique is 

evaluated by computer simulation [5]. 

 

M. UdinHarun Al Rasyid et al [2015] In the present 

examination, the EMG utilization can be extended by WBAN 

usage that can transmit data through system, so the EMG 

sensor consequences can be resolved and can be analyzed by a 

physician or specialist not withstanding separation that 

separated with patients. EMG sensors Execution and checking 

for making utilization of a Wireless Body, Area Network, is 

being useful for the patients all the way through applications 

that can be gotten to by mobile devices. The different types of 

devices are not an obstacle to the application can run on a 

variety of devices with different screen sizes and 

specifications [6]. 

 

M. UdinHarun , Al Rasyid et.al. [2014] This paper discusses 

some of the enactment and protocols with the Slade and 

Unresolved Carrier Sense Multiple Access with Collision 

Avoidance (CSMA / CA) Protocol WSN and sufficient tuning 

parameters for the medical system. Execution of the opened 

and unspotted convention CSMA/CA were assessed and broke 

down for various system designs to comprehend the effect of 

convention parameters, for example, Super frame Order as 

(SO), Beacon Order as (BO), Back off Exponent as (BE), and 

Maximum Back off Exponent known as (maxBE). System 

exhibitions Quality of Service (QoS) are dissected, to be 

specifically  Power Consumption, Average Delay, throughput,  

and last Packet Success Probability. The proposed work in 

Network Simulator 2 (NS2) is being executed. The convention 

CSMA/CA execution was assessed for the star topology of 

WSN. Simulation results express that the superiority of 

Unsalted CSMA / CA packet is much better than CSMA or 

CA in case of prospects success, energy consumption and the 

delay. While slotted CSMA/CA is better than CSMA/CA 

which is un slotted in term of throughput [7].  

 

MojtabaRazfar  [2013] The proposed system will gather the 

acceleration information to get from many measuring device 

constantly and firmly pass on the orientation of the rocket 

back to the actuator system. To do that, a  software of network 

simulation will provide us efficiency estimate of these sensors 

in conditions of their latency and also throughput. Several 

factors can be considered to analyze the performance of these 

sensors such as the location of these nodes, device type, and 

the network parameters associated with nodes of sensor. In 

this particular work, we analyzed these factors by using 

simulator which is OPNET to have enhanced understanding of 

sensors performance  [8].  

 

UdinHarun Al Rasyid et. al. [2013]  in This paper 

performance analysis being conducted on a co enabled mode 

wireless sensor network known as (WSN) that of IEEE 

802.15.4. We compare between start and cluster tree topology 

in term of throughput, average delay, energy consumption, and 

packet delivery probability. According to the simulation result, 

we found that the throughput of the cluster tree topology is 

greater than that of star topology. The average delay in the 

cluster is not the same and not uniform. In the comparison of 

energy consumption, the need for energy consumption on a 

star topology is greater than the energy consumption on the 

cluster topology. Finally, The chance of successful data sent 

on a cluster tree topology is larger than that of the star 

topology [9]. 

 

Xinhua Liu et al [2012] In perspective on real time placement 

and assembly of versatility inclusion, an algo for actuator real 

time placement dependent on systematic hexagonal grid for 

WSANs known as (ARP-RGH) is being proposed. In this 

algo, right off the bat, a standard hexagonal matrix plot algo is 

being utilized to take the thought area of actuators for 

augmenting the checking territory inclusion of the system 

from a point which is hypothetical of view; and after that, the 

actuators as uniform conveyance are spread by a moving algo 

fully dependent on virtual powers; finally, as perfect area 

indicated by the determined previously, the ideal area of 

actuators is given by constant inclusion rounds calculation. 

ARP-RHG calculation actualizes the ideal inclusion of 

actuators under continuous inclusion oblige conditions, and 

influences the actuators to abstain from moving into the gaps 

of sensor circulation. The aftereffects of the simulation 

demonstrate that algo of ARP-RHG has coverage and 

convergence at its best [10]. 

 

IV. RESEARCH CHALLENGE TO WIRELESS SENSOR NETWORK 

There are some important research challenges [11] in the 

wireless sensor network: 

1) Architect security solutions into systems from the 

start.  

2) There is a lack of novel in the traditional network in 

the current sensor network system. Challenging 

wireless communication connections against attacks 

such as betting, tampering, traffic analysis and 

rejection of service are a dare. 

3) In order to simplify the danger models, there is a 

possibility of attaching dispersion of sensor networks 

under multiple administrative domains in many 

applications. 

4) Prospects to take benefit of the redundancy, scale and 

physical characteristics of the environs in the 

solution. Building measuring device networks that 

continue to work even after tampering with a number 

of parts of their measuring device, we have an 

opportunity to use spectacular sensors to oppose 

further attacks.V. Resource restraintscomprising 

ongoing flow directions with asymmetric protocols 

wherever most of the computational burden falls on 

the base station and on public-key cryptosystems 

being efficient for devices those are at low-end. 

5) Dares are to find ways to with-stand the deficiency of 

physical security over redundancy or knowledge 

about the physical atmosphere. 

 

V. WIRELESS SENSOR NETWORK APPLICATIONS 

many alternative kinds of Sensor networks might incorporates 

by the sensors like seismic, low magnetic sampling rate , 

infrared, acoustic ,thermal, visual, radar, those are all set to 

examine variation at its large of conditions  for ambient  type 

that represent following [12] : 

• Conveyance movement 
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• Temperature 

• Humidity  

• Condition of Lightning  

• Pressure  

• makeup Soil 

• Levels of the noise 

• convinced types of objects those are Absent or 

present 

• mechanical stress Levels on objects those are 

connected 

• Current characteristics like direction, speed and size 

of an object.  

 

device nodes for Measuring can be used for the event ID, 

sensing in continuous mode, event in revealing, sensing , and 

local control of the actuators. The thoughts of micro-sensing 

and wireless connotation of these nodes promise several new 

application ranges. We can classify applications in the 

environment, military, health, home and various commercial 

areas. It is likely to enlarge this classification with additional 

classes like the space exploration, processing of chemical and 

relief on disaster.  

 

 
Fig. 2: WSN Applications 

 

A. Military applications  

Networks from Wireless measuring device are frequently an 

essential part of the military command, computing, 

intelligence, manage, communications, surveillance, 

reconnaissance mission &targeting (C4ISRT) systems. The 

rapid deployment, self-organization and liabilityacceptance 

characteristics of measuring device networks make them a 

certainlyencouraging sensing technique for military C4ISRT. 

Since sensor networks are being located on deployment of 

dense  of the disposable nodes and the cheap sensor nodes, 

some nodes destruction by actions those are hostile doesn’t 

affect the operation of a conventional sensor, as the 

destruction of a conventional sensor, which makes the idea of 

measuring device networks a lot better approachesto the 

battlefield. A military applications for quantity of network of 

measuring device  is monitoring by friendly forces, the 

equipment and ammunition; Surveillance of battlefield; 

reconnaissance missions of opposing forces and territories; 

targeted; Accidental casualty assessment; And nuclear, 

biological and chemical (NBC) attack revealing and 

exploration missions. 

Monitoring equipment, friendly forces and ammunition: 
Leaders and commanders will perpetually monitor the status 

of friendly troops, the condition and also the handiness of the 

tools and alsoarmament in a battleground via the employment 

of measuring device networks. Each equipment, troop, 

vehicle, and significant ammunition may be connected with 

tiny sensors that report the status. Gathering of These reports 

are in sync nodes and contingent leaders got it. The 

information can be directed to the higher levels of command 

hierarchy whereas being aggregated with the information from 

different units at every level.  

Battlefield surveillance: Approach routes the important areas, 

methods & anxieties can be quickly aligned with the 

measuring device network & can be closely watched for 

actions of forces in  opposing. As the operations evolve & new 

operational plans are prepared, the new sensor networks can 

be deployed monitor the battleground at any time.  

Reconnaissance mission of opposing forces and terrain:The 

measuring device network can be deployed in important areas, 

and a number of valued, detailed and timely acumen can be 

get together within minutes before the anti-force can stop 

them. 

Targeting:Measuring device networks can be included in 

intellectualgrenades navigation systems. 

Combat casualty assessment: just before or after attacks, 

sensor networks may be deployed within the target area to 

collect the combat casualty assessment information.  

Nuclear attack, biological attack and the chemical attack 

detection and the reconnaissance: In biological warfare and 

chemical warfare, being ground zero is extremely essential for 

the timely and correct detection of the agents. Used as a 

measuring device network set up in approachable areas and a 

chemical or biological counsel system, which gives the 

friendly forces with the compulsory reactions over time, which 

brings a great decline in casualties.Afterbecome aware of the 

NBC attack, we can use measuring device networks for the 

broad network.For ex., we are proficient of creating an atomic 

reconnaissance mission, not exposing a rescue team for 

nuclear radiation. 

B. Environmental applications  

Some ecological applications of measuring device networks 

stand for following the activities of birds, beetles, & tiny 

animals, discerning environmental conditions that have an 

effect on livestock and crops, irrigation, flood detection, 

chemical/ biological detection, precision agriculture, 

biological, earth, and ecological monitoring in marine, topsoil, 

and atmospheric contexts, meteorological or geophysical 

research, forest fire detection, macro-instruments for large-

scale Earth monitoring & planetary exploration bio-

complexity mapping of the environment & study of pollution. 

 

Forest fire detection:Since measuring device nodes can be 

positioned deliberately, arbitrarily, and densely in the jungle, 

measuring device nodes will relay the origin in precise  form 

of the fire to users  at end before spread which is irrepressible 

of fire. Lots of sensing element nodes may be deployed and 

integrated using radio frequencies/ optical systems. 

Additionally, they'll be outfitted with compelling strategies of 

power scavenging, as solar cells; subsequently the sensors 

could likewise be left unattended for quite a long time and also 

years. The sensor hubs can work together with each other to 

perform distributed sensing and conquer obstacles, similar to 

trees and rocks that block wired sensors‟ view able pathway". 

A mapping of bio-complexity of the earth needs modern 

ways to deal with coordinate information crosswise over 

transient and spatial scales. The advances of innovation inside 

the remote detecting and programmed data grouping have 
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empowered higher spatial, and transient goals at a declining 

cost in geometrically mode for each unit region. Close by 

these advances, the sensor hubs even have the adaptability to 

connect with the web that licenses remote clients to watch 

screen and watch the bio complexity of environment . 

Although satellite sensors and airborne sensors are useful 

in watching huge biodiversity, e.g., spatial multifaceted nature 

of overwhelming plant species, they're not fine grain enough 

to watch minor size biodiversity that makes up the vast 

majority of the biodiversity in a biological system. Therefore, 

there's a need for ground level organization of remote sensor 

hubs to watch bio-complexity. One eg of bio-complexity 

environment mapping is done in Southern California at James 

Reserve. grids Monitoring with  that of every grid of sensor 

nodes  with 25– 100 nodes are being enforced for the fixed 

view environmental  and multimedia sensor data loggers.  

Flood detection: an example of flood detection is the ALERT 

system [9] deployed within the United States. Numerous sorts 

of sensors conveyed in the ALERT framework are 

precipitation, water level and climate sensors. These sensors 

provide data to the centralized information system in a pre-

defined manner. Research ventures, for example, the cougar 

Device database Project at cornell college and furthermore the 

Data Space venture at Rutgers, are examining disseminated 

methodologies in connecting with sensor hubs in the sensor 

field to supply photo and long-running inquiries.  

Precision Agriculture: advantages of some type,  is the 

observing ability to the pesticides level in drinking water, the 

soil erosion extension, and also air pollution level in real time.  

 

C. Health applications  

Many applications of health for the sensor networks are for 

interfaces providing for the disabled; telemonitoring of the 

human physiological data; drug administration in hospitals; 

diagnostics; observation of integrated patient ; and search, 

monitoring the internal and movements processes of insects or 

any of the small animals and monitoring doctors and patients 

within a hospital.  

Telemonitoring of the information of human physiological: 
The data collected in physiological form by sensor networks 

that may be set aside for time that been extended amount , and 

might  used for the exploration in medical form. The sensor 

networks which  is installed and also can monitor as well as  

find behavior of older people’s, e.g. a fall. These tiny sensor 

nodes permit the subject a larger freedom of movement and 

permit doctors to spot pre-defined symptoms earlier. Also, 

they facilitate a better quality of life for the subjects compared 

to the treatment centers. Medicine in Grenoble Faculty ––

France designed “Health smart Home” to authenticate such 

system practicability.  

Tracking doctors and patients and monitoring doctors and 

patients within hospital: each patient has tiny weight as well 

as light weight sensor nodes associated to the same. all sensor 

node have its task in specific way. For ex, single sensor node 

can be heart rate detection  on the other hand another is for 

detecting blood pressure. Doctors carry sensor node so as to 

allow other doctors to search within hospital.  

Drug administration in hospitals: If sensor nodes may be 

connected to medications, the probability of obtaining and 

prescribing the incorrect medication to patients may be 

compact, as patient contain sensor nodes which may resolve 

allergies as well as needed medications. Computerized 

systems as delineated have shown that they will facilitate 

minimize adverse drug events.  

 

D. Home applications  

Home automation: As the advances of technology, nodes 

which are smart sensor and actuators be buried in the 

appliances, such as micro-wave ovens, vacuum cleaners, and 

VCRs, refrigerators. Such sensor nodes will interact within the 

domestic devices with each other and with outside network via 

web or Satellite. They permit end users to manage home 

devices locally and remotely without much effort. 

Smart environment: Smart environment’s design will have 2 

completely different views, i.e., human-centered and 

technology-centered. For 1st that is centered by human,  

elegant environment desires to adapt to the requirements of 

ending users in terms of i/p capabilities or o/p capabilities. For 

2nd  that is centered as technologically , novel hardware 

technologies, solutions of networking, and the middleware 

military needs to compelled to be urbanized. how sensor nodes 

may be used this situation is to produce a elegant environment. 

The antenna nodes be embedded into furnishings and 

appliances, and that will converse with other and also the 

room server. Server also be able to communicate with 

additional room servers to locate out services they been 

offered, like printing and faxing and scanning,. These sensor 

nodes may be included with presented devices those are 

embedded to turn out to be self organizing system, self 

regulated as well asadaptational systems base on control 

theory models. Another example of smart environment is the 

“Residential Laboratory” at Georgia Institute of Technology. 

The sensing in this surroundings be reliable, as well as 

persistent, in addition to its transparency.  

 

E. Alternative applications commercially 

Some commercial applications are the virtual keyboards in 

building form, monitoring material fatigue; and to construct 

elegant office spaces; inventory in managing form; vehicle 

pursuit and the detection way; product quality monitoring ; 

robot control and the guidance in the manufacturing 

environments which is automatic; environmental control in 

office buildings; museums of interactive way ; plant process 

control and the automation; disaster area being monitoring; 

toys being interactive; transportation; structures of smart form 

with the sensor nodes embedded  by inside; plant 

instrumentation; actuators local control ; detecting and then 

monitoring thefts of automobile type; machine diagnosis and 

the instrumentation of process chambers of semiconductor, 

machinery in rotating way, tunnels of wind, and chambers of 

anechoic.  

Environmental control in office buildings: The heat and air 

conditioning of most buildings are centrally controlled. 

Therefore, the temperature within {a room/an area/a space} 

will vary by few degrees; one facet can be hotter than the 

opposite because there's just one control within the room and 

also the air flow from the central system is not evenly 

distributed. A disseminated remote sensor organize framework 

might be introduced to direct the wind current and temperature 

in a few pieces of the room. It‟s evaluated that such circulated 

innovation will decrease vitality utilization by 2 quadrillion 

British Thermal Units (BTUs) in the United States, which 

adds up to sparing of $55 billion every year and lessening 

thirty five million metric huge amounts of carbon discharges.  
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Interactive museums: In the future, kids will be able to 

interact with objects in museums to learn more regarding 

them. These objects will be able to reply to their touch and 

speech. Additionally, children will partake progressively 

circumstances and logical results tests, which may show them 

science and condition. Furthermore, the remote sensor systems 

will offer paging and limitation inside the exhibition hall. A 

case of such galleries is the San Francisco Exploratorium that 

includes a blend of information estimations and circumstances 

and logical results tests. 

Detecting automotive thefts and monitoring automotive 

thefts: Sensor nodes are deployed in to the find and identify 

threats within a area of geographical side and threats be 

reported to distant end users for analysis by internet.  

Managing inventory control: each item inside warehouse 

strength sensor node attached. The users at the end will 

resolve in the exact location of item and tally amount of items 

of same category. If the end users wish to insert new 

inventories, all the users have to be compelled to do is to 

connect the suitable sensor nodes to the inventories. The end 

users will track and find where the inventories are at all times.  

Vehicle following and recognition: There are 2 major ways 

to make deal with the trace and to identify the vehicle: first, is 

the line of direction of vehicle is locally set inside clusters, it 

is then sent to base station, and second, the information of 

crude form is gathered by  sensor nodes are sent to base 

station so the vehicle area  can be determined. 
 

VI. CONCLUSION 

WSN  be a promising technology for future and 

currently utilized in vary of relevance that needs  human 

intervention at minimum point. In this paper we have surveyed 

the WSN characteristics and research issues. Also, WSN 

applications have described in details. 

VII. FUTURE PLAN  

We have shown different applications of WSN in different-

different areas. Sensor node utilizes the energy for such 

applications.We have reviewed in above survey today energy 

consumption is most big issue so to make energy efficient 

network we have planning to adopt a GA-based clustering 

algorithm. Here we will aim to attain more efficient model 

energy. 
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