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Abstract—Wireless Sensor Networks (WSNs) expand at a short velocity due to the great collection of 

programs made accessible by means of this supple technology. One well-known subject with WSNs is power 

restrictions which can strictly limit network life span. The sensors also have the capability to broadcast and 

forward sensing data to the base station. Most recent WSNs are bi-directional, permitting two-way 

communication, which could gather sensing data from sensors to the base station as well as disseminate 

commands from base station to end sensors. It is used in various areas which are explained in the form of 

application. In WSN, the deployment of node is the main concept to provide the better communication among 

the modes. There are many algorithms available for node deployment and in this paper flower pollination 

optimization used. This method is based on the reproduction of the flower from the movement of pollens from 

one species to another. 
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I.  Introduction  

A WSN is a set of massive variety of sensor nodes and as a 

minimum one base station. The sensor node is an 

independent small device that includes especially 4 gadgets 

which are sensing, processing, conversation and power 

supply. These sensors are used to collect the information 

from the environment and pass it on to base station. A base 

station provides a connection to the wired world where the 

collected data is processed, analyzed and presented to useful 

applications. Thus by embedding processing and 

communication within the physical international, WSN may 

be used as a device to bridge actual and virtual environment 

[1]. 

 

II. WSN APPLICATION 

WSNs are being utilized as a part of wide range of uses that 

extensively differ in requirements and attributes. WSNs can 

be connected broadly in ranges, for example, environment 

monitoring and tracking, calamity assistance, emergency 

action, detecting injurious material , for example, 

explosives, detecting radioactivity, monitoring patients, 

convoy monitoring, security and observation, ecological 

monitoring, observing and finding defects in underground 

metal structures, biodefense, basic infrastructure and 

boundary monitoring, modern process monitoring, social 

insurance purposes, office and home automation, traffic 

control, and so forth. The table I beneath records uses of 

WSNs in various regions. 

 
Table 1 Applications of WSN 

 

Area Applications 

Defense  Military site alertness.   

 Detection of enemy 
movements on land or sea.   

 Battleground 

 surveillances 

Crisis 
situations 

 Calamity management. 

  Fire/water detectors. 

 Harmful chemical level and 
fires 

Physical 

world 
 Ecological monitoring 

 Habitual monitoring 
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Examination of agricultural 

and farm frameworks. 

Medicine  Flow sensors, respiratory 
rate, 

 ECG (electrocardiogram), 
pulse oxymeter, blood 

pressure and oxygen length   
Monitoring humans’ region 

and health situation. 

Industry  Factory process control and 
industrial automation   

  Monitoring and control of 
industrial  equipment  

 Machine health monitoring  

Home 

networks 
 Home appliances,  

 location awareness (blue 
teeth)  

 Person locator 

Area 

monitoring 

1. Detecting enemy intrusion 

Geo-fencing of gas or oil 

pipelines. 

2. Detecting the presence of 

vehicles [2]. 

 

III. Type of WSN 

According to formerly research paintings completed five 

forms of WSN are feasible relying upon wherein and how 

sensors are installed up to monitor info. According to these 

properties of sensor deployment we are able to classify 

WSNs into five primary sorts namely; underground WSN, 

Ground (terrestrial) WSN, aquatic (underwater) WSN, and 

mobility WSNs. 

A. Ground (Terrestrial) WSNs 

Usually include hundreds to thousands of cheap WSN 

deployed randomly in a given sensing region. Sensor nodes 

can be dropped from a randomly and plane located into the 

target region in ad hoc diffuse. In a ground (terrestrial) 

WSN, reliable communiqué in a dense atmosphere is very 

vital. Ground sensor nodes should be capable of correctly 

communicate info return to the BS. While battery power is 

constrained resource aid and it's important constraint on 

network performance and its able to not be rechargeable or 

replaceable again, ground sensor nodes however can be 

well-found with a secondary power source e.g. battery or 

solar cell. So because of this it's always important essential 

for sensor nodes to conserve energy. 

B. Underground WSNs 

Underground WSNs are sequence of few of the sensor 

nodes located inside the earth crust or in a cave or in a mine 

and they may be utilized to monitor underground activities 

together with volcanic situations and many others. Extra 

sink or BS nodes are positioned outside layer of earth to 

transmit information from the sensor nodes to the BS. These 

kind of WSN are a whole lot more high priced than a 

ground (terrestrial) WSN in phases of equipment, 

maintenance and deployment. Underground sensor nodes 

are extra high priced because vital device parts ought to be 

decided on to ensure reliable communiqué thru soil, water, 

rocks, and other contents residing internal crust. The inside 

circumstances atmosphere create wirelessly communiqué a 

challenge because of highest levels of signal losses and 

attenuation.  

C. Aquatic (Underwater) WSNs 

Aquatic WSNs comprise of few of sensor nodes and 

vehicles diffuse inside water. As opposite to ground WSNs, 

aquatic sensor nodes are more high-priced and lesser sensor 

nodes are diffuse in sensing area. Self-directed aquatic 

vehicles are utilized for collecting or exploration data from 

sensor nodes. As in evaluation to a dense diffuse of sensor 

nodes in a ground WSN, a sparse diffuse of sensor nodes is 

located at sea level. Typical aquatic (underwater) wireless 

communications are applied thru transmission of acoustic 

waves. 

D. Multi-media WSNs 

Multi-media WSNs are mixture of a no. of lowest price 

sensor nodes well-appointed with microphones and cameras. 

These sensor nodes interconnected with every different over 

a wirelessly connection for data sensing, records processing, 

statistics correlation, and records compression. Multi-media 

WSNs are utilized to allow monitoring and tracking of 

events inside the shape of multimedia programs.  

E. Mobile WSNs 

Mobility WSNs are of a set of moving sensor with their 

interaction with sensing atmosphere. Moving sensor nodes 

have the capacity to compute, communicate, and sense like 

non-transferring nodes. Mobile WSNs are utilized 

in military and other industrial applications [3]. 

 

IV. Node Deployment in WSN 

A sensor network is depicted as a course of action of an 

expansive quantity of low power multi- functional sensor 

nodes which might be exceedingly ease, disseminated both 

in the machine or exceptionally close it. Nodes that are 

small long incorporate detecting, data processing, 

communicating are the principle segments. A WSN is a 

unique type of wireless network encompass little and 

spatially distributed autonomous devices (nodes). It in like 

manner systems the gathering data and beneficially course 

them to the nearest sinks or the gateway node. It involve a 

noteworthy grouping of densely conveyed sensor nodes 

Each node inside the sensor network may in like manner 

contain no less than one sensors, a low power radio, 
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portable energy deliver, and maybe localization hardware 

devices thorough of a GPS (Global Positioning System). 

These nodes are fused to wireless transceivers all together 

that dispatch and networking are empowered. Likewise, the 

gathering has that self- organizing functionality Preferably, 

individual nodes should be battery controlled with a 

broadened lifetime and must cost practically nothing. The 

key component of such networks is that their nodes are 

unattended present inside the random order. Consequently, 

they have constrained power sources. Thusly, energy 

efficiency is the essential and basic format consideration for 

those networks to benefit better optimization [4]. 

 

 
 

Fig.1 Node Deployment 

 

 The WSN is constructed into a few of thousands of hubs 

wherein each node is joined to no less than one sensor. Each 

sensor nodes talk with distinctive nodes internal an variety.  

Node deployment is a central try to be disentangled in 

WSNs. An proper node arrangement plan design can 

diminish the multifaceted idea of issues in WSNs as, routing 

data fusion,, dialog, and so forth. It can open up the lifetime 

of WSNs to reduce the energy. We take a gander at the node 

placement in homogenous way. Less complexity and a 

higher reasonability are the best essential part of 

homogeneity.  As needs be, we remember homogeneous 

nodes in WSNs. While the random node deployment is head 

in basically applications, if practical, diverse organizations 

should be investigated for the reason that a inappropriate 

node game plan would development have the capacity to the 

unconventionality of various inconveniences in WSNs Since 

quality is the most critical issue in WSNs, it's miles basic to 

optimize energy  use in various ways. Using a suitable node 

deployment plot, power admission can be reduced and may 

thusly broaden the lifetime of WSN. We portray an 

interpretation which concerns the 1bit energy use of 

recognizing, transmitting, and accepting for all nodes while 

passing on to their nearest sinks. 

V. Literature Survey 

Salgotra et al. [2017] this paper proposes new variations of 

FPA using new mutation operators, dynamic switching and 

progressed nearby search. A complete assessment of 

proposed algorithms has been accomplished for special 

population sizes for optimizing seventeen benchmark 

problems. The best variation among those is adaptive-Lévy 

flower pollination algorithm (ALFPA) which has been 

further in assessment with the famous algorithms like ABC, 

DE, FA, BA and GWO. Numerical consequences show that 

ALFPA offers superior overall performance for standard 

benchmark features. The algorithm has also been subjected 

to statistical exams and again the overall performance is 

better than the opposite algorithms [5]. 

 

Duan Jiaying et al. [2016] this paper watches out for the 

burden of the nodes sending of WSN-essentially based 

railroad surroundings following gadget. Our plan desire is to 

find the introduction sending design (number of relay node 

and the approach of those nodes) that develop the network 

utilization capability delineated as network lifetime 

disconnected by techniques for the level of passed on 

sensors. Results of relevant examinations demonstrate the 

transcendence and probability of this optimal sending design 

[6].  

 

Linoy A Tharakan et al. [2016] In this paper our are 

assessing about energy- efficient extension with a 

innovative node topology. Sensor nodes are consistently 

battery worked and predicted that would work for an 

increased time without changing the batteries. The measure 

of the viability of a network generally depicted for the most 

part how capable in recognizing the given physical 

condition [7]. 

 

Mrinmoy Sen et al. [2016] in this paper, our propose an 

estimation for sensor node deployment on a 2-D obstructed 

WSN. Our algorithm is essentially in light of Received 

Signal Strength Indicator (RSSI) and tries the probability of 

frequency diversity.  We begin by looking at the 

relationship between's the power spread lifted through our 

centrality estimation show up and the RSSI got from the 

sensor nodes affect the ability to delineate gives the power 

at any optional district inside the Field of Interest (FoI). The 

peaks of the power outline solid power at the isolating 

districts and the hops converse with the weaker power. We 

utilize the apexes of the power manual for endorse the 

perfect zones for focus point game arrangement. The 

headings with solid power regards are proposed for down to 

earth node deployment.  We lead testbed researches grouped 

lanes concerning ZigBee bits where RSSI readings are used 

to overview the power estimations of the entire FoI using a 

balanced Inverse Distance Weighting (IDW) development 

strategy close to our energy estimation model [8]. 
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 Lyes Bayou et al. [2016] in this paper our propose a 

powerful IDS organization conspire especially modified to 

fit WISN qualities. It makes a virtual wireless spine that 

gives prosperity abilities to the WISN. We additionally 

demonstrate that the proposed sending design shows a 

decent activity following usefulness with a commendable 

number of monitoring nodes. It particularly allows 

recognizing that a bundle has been created, eradicated, 

changed or deferred amid its transmission [9]. 

 

 

 Ganesh Prasad et al. [2016] this paper makes a claim to 

fame to notoriety to change of progress of lifetime in an 

event driven WSN. The network lifetime is better through 

most capable procedure of sensor nodes in a given district as 

productive course of action of life happens prompting 

uneven use of huge worth. In the proposed design, the senor 

nodes are immediate sent over the sub locales and the 

between focus point pull back between the sensor nodes 

depends at the substances of events saw through the sensor 

nodes in multi hop system for report. The execution is 

measured regarding the extra imperativeness at every sensor 

node and aggregate number of days spent by sensor nodes 

[10]. 

 

 

Jun Guo et al. [2016] our study the heterogeneous WSNs 

and propose the key situation of the most sensible sensor 

arrangement. Like that in homogeneous WSNs, the essential 

condition prescribes that every sensor node put need to 

encourage with the centroid of its own best detecting zone. 

Also, we take a gander at the dynamic sensor sending in 

each homogeneous and heterogeneous WSNs with obliged 

correspondence course of action for the sensor nodes. The 

reason of sensor organization is to upgrade distinguishing 

execution, reflected through mutilation and security. We 

demonstrate the sensor sending burden as a source coding 

issue with reshaping reflecting distinguishing exactness. In 

any case, when the correspondence expand is limited, a 

WSN is separated into various detached sub-charts beneath 

specific circumstances as we can talk about on this paper 

[11]. 

 

 

Gagandeep Kaur et al. [2016] in this paper, Sensor nodes 

gather the data from the environment and transmit to BS. In 

any case, attackers degenerate facts in the meantime as 

transmitting thus data protection is essential subject of 

WSN. In characterize protocol; we diminish the passive 

attack on sink node through reducing the traffic on sink 

node. The simulation results exhibits the characterize 

strategy can every node will pack their data before sending 

to CH. Subsequent to compacting, the packet size of node 

will diminish. This will diminish the traffic overload. In this 

pressure procedure, they diminish the extent of packet by 

making a code string of 0 and 1 [12]. 

 
 

VI. Flower Pollination  

a)  Pollination  

The propagation in plant happens through union of the 

gametes. The dust grains made through male gametes and 

ovules borne by techniques for female gametes are 

conveyed by strategies for extraordinary parts and it's miles 

fundamental that the clean should be traded to the disgrace 

for the union. The methodology of pollination is for the 

most part empowered through an operator. The ferti 

pollination is a final product of preparation and it's miles 

need to in agriculture to make fruits and seeds.  

 

There are two sorts of pollination:  

 

1) Self-Pollination.  

2) Cross Pollination.  

 

 Self Pollination  

 
Right when the clean from a flower pollinates the vague 

flower or plants of the vague plant, the way is gathered as 

self-pollination. It occurs in the meantime as a flower 

merges each the male and the female gametes. 

 

 
 

Fig. 2 Pollination 
 

b) Cross Pollination 

Cross Pollination takes a zone even as pollen grains are 

moved to a flower from a couple of unmistakable plant. The 

plan of move fertilization occurs with the help of abiotic or 
biotic marketers, for example bugs, birds snails, bats and 

unmistakable animals as pollinators. Abiotic pollination is 

the place the pollination happens without responsibility of 

external specialists. Just around 10% of flower fall on this 

class. The technique for pollination which calls for outside 
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pollinators is inferred as Biotic Pollination to transport the 

clean from the anther to the stigma Insects Pollination most 

focal position as the pollinators. Insects Pollination occurs 

in flowers with shaded petals and solid odour which are a 

magnet for honey bees, moths, insects, wasps ants and 

butterflies. The insects are pulled in to flowers by virtue of 

transparency of nectar, fit to be eaten dust and recalling that 

bug sits at the flower, the perfect grains continue with the 

body. The pollination is in addition enabled by using 

vertebrates like feathered animals bats. Flowers pollinated 

through bats everything considered have white shaded petals 

and solid scent. The feathered animals when in doubt 

pollinate flowers with red petals and without odour. 

 

VII.  Flower Pollination Algorithm 

Flowering plants flower pollination system enlivened 

Xin-She Yang to create FPA in 2012. For enable, the 

four approach given under are used.  

 

1) Biotic and cross- pollination can be explored 

structures of global pollination and pollinators 

passing on dust hover in a way that affirms to Lévy 

flights. 

a) Pollinators, similar to insects flower dedication, 

which resembles the expansion credibility with 

respect to the planning of two flowers included. 

b) Switching or the collaboration of global pollination 

and local pollination can be controlled by using an 

exchange opportunity p [0, 1], to some degree 

uneven towards neighborhood pollination. To 

characterize the refreshing equations, these 

guidelines should be changed into review 

invigorating conditions. The rule endeavors of 

FPA, or  basically the flower algorithm  [4] are 

delineated out underneath: min or max objective 

f(x), x = (x1, x2 , . . . , xd ) Initialize n flowers or 

pollen gametes masses with random methodologies 

Identify the best arrangement (g*) in the important 

masses Express an exchange probability p [0, 1] 

While (t < Max Generation) for I = 1 : n (all n 

flowers in the general open) if rand < p, Draw a (d-

dimensional) propel vector L from a Levy task 

Global pollination through xi t+1 = xi t + L(g* - xi 

t ) else Draw from a uniform course in [0,1]. Do 

near to pollination by methods for xi t+1 = xi t + 

(xj t - xk t ) end if Evaluate new game plans. 

c) On the remote chance that new courses of 

movement are better, refresh them in masses end 

for Find current best game plan end while Output 

the best game plan gained on a crucial level, flower 

pollination process can emerge at every nearby and 

worldwide stages But truth be told, flowers in the 

area have better odds of having pollinated through 

dust from neighborhood vegetation than the ones 

which can be far away. To reproduce this segment, 

a proximity chance (Rule 4) can be honorably used 

to switch between raised neighborhood treatments 

to ordinary worldwide pollination. Regardless, a 

rough cost of p = 0.5 can be utilized as a shrouded 

quality. A preparatory parametric examination 

shown that p = 0.8 may work better for most 

applications [13]. 

VIII. Conclusion 

WSN is one of the mainly demanding research subjects 

extensive in the recent research field. WSN consists of 

thickly installed sensor nodes in the region which is to be 

observed or sensed. Each small sensor node needs to 

broadcast the sensed data to extra influential sink nodes. 

Sensed data may attain sink node through several hops. We 

discussed many applications and types of WSN for better 

understanding of network. Then node deployment explained 

for the performance improvement of the sensor nodes. 

Pollination is the process of reproduction of flower in which 

there are self and cross pollination. The network lifetime is 

stronger with the aid of optimal deployment of sensor nodes 

in given place as not as much as impeccable shortening of 

life happens prompting uneven consumption of energy.  
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