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Abstract— In the present era the emergence of Wireless Sensor Network (WSN) and 

Internet of Things (IoT) got connected due to similar objectives. The new research techniques 

are proposed to solve the modern issues in Wireless Sensor Network (WSN) with Internet of 

Things (IoT). WSN is a combination of many sensors which is used to record and monitor the 

conditions of the environment and gather the data at central location. It measures the 

environment condition tile wind, pollution, humidity, temperature, sound etc. The Internet of 

Tings(IoT) is interrelated computer system which can transmit the data without human and 

computer interation. In this paper we have studied the essentials and techniques of Wireless 

Sensor Network (WSN) assisting Internet of Things (IoT). The Wireless Sensor Network 

(WSN) was elaborated in term of optimization techniques. 
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I. INTRODUCTION  

1. WIRELESS SENSOR NETWORK 

(WSN) 

A wireless system in any kind of PC 

organize that utilizations remote 

information associations with attachment 

arrange hubs. Remote systems are PC 

systems who are not associated by links 

paying little mind to the sort. The 

utilization of a remote system empowers 

endeavours to avoid the expensive 

methods for bringing links into structures 

or as an association between various gear 

areas. The foundation of remote 

frameworks is radio waves, a usage that 

happens at the physical larger amount of 

system structure[1]. The architecture of the 

WSN is given in the Fig.1.1 

 

 

 

 

 
Fig.1.1 Wireless Sensor Network 

Architecture 

Types of Wireless Networks Basically, 

there are five types of wireless networks:  

1. Wireless PAN  

2. Wireless LAN  

3. Wireless MAN  

4. Wireless WAN  

5. Global Area Network [1] 
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A sensor hub is a minor gadget that 

incorporates three fundamental parts: a 

detecting subsystem for information 

securing from the physical encompassing 

condition, a preparing subsystem for 

nearby information handling and capacity, 

and a remote correspondence subsystem 

for information transmission. Then again, 

the sensor system ought to have a lifetime 

long enough to satisfy the application 

necessities. As a rule, a lifetime in the 

request of a while, or even years, might be 

required[15]. 

In any case, the interesting attributes of 

sensor hubs and their remote 

correspondence additionally present 

noteworthy difficulties for the utilization 

of WSN-base IoT. One of unpredictable 

and captivating inquiries in WSN 

configuration is the manner by which to 

boost the vitality productivity of entire 

system, due to the restricted battery supply 

per hub. As an information driven multi-

jump arrange, information transfer is a key 

task in WSN to transmit information 

gathered at sensor in the system towards a 

typical sink, with the assistance of hand-

off hubs. On one hand, these hand-off hubs 

present an adaptable method to interface 

with one another. 

2. AD-HOC NETWORKS 

An advert hoc system is normally a system 

that is unquestionably made out of 

individual gadgets conveying together 

straightforwardly (Fig.1.2). Implies 

unconstrained or extemporaneous 

development since systems regularly 

sidestep the entryway keeping equipment 

or focal passage for instance a switch. 

Numerous irregular systems are 

neighbourhood systems where PCs or 

different items are empowered to send 

information on to one another as opposed 

to managing a unified passageway [2]. 

Specially appointed systems are multi-

jump remote systems that can work less 

the administrations of the set-up spine 

foundation. While such systems have 

evident applications from the military and 

calamity help situations, increasingly 

present day works that contain persuaded 

their utilization even in ordinary remote 

parcel information systems have raised 

their noteworthiness [3]. 

It is widely recognized that WSNs and 

MANETs are key technologies for several 

IoT application domains in smart 

cities[16]., their appropriateness is 

likewise helped by their restricted and self-

designing abilities, which can empower 

simpler huge scale arrangements. 

Notwithstanding scholastic premium, 

statistical surveying demonstrates that 

numerous regions will before long receive 

WSNs and MANETs, principally for open 

wellbeing, confinement, and natural 

checking [17] 

 
Fig.1.2 Wireless Ad-hoc Network 

3. HETEROGENEOUS WSN 

A blended organization of these hubs can 

accomplish an equalization of execution 
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and cost of WSN. For instance, some low-

end sensor hubs can be utilized to supplant 

top of the line ones without corrupting the 

system lifetime of WSN. Many research 

works have been proposed to address the 

sending issue of heterogeneous WSN 

[4,5]. To accomplish a fantastic exhibition, 

the organization of heterogeneous WSN is 

more muddled than homogeneous WSN. 

Organization recreation is fundamental 

before genuine establishment of sensor 

hubs, since various sending setups can be 

tried without thinking about the expense of 

genuine hub arrangement. Be that as it 

may, to mirror the conduct of WSN 

effectively is a noteworthy test of sensor 

hubs organization recreation. In many 

research works, circle model is regularly 

utilized [6-8]. Be that as it may, a fixed 

correspondence or detecting reach isn't 

useful to a reasonable senor hub. Besides, 

hub arrangement in heterogeneous WSN 

needs to consider the topology control 

between various sorts of sensor hubs. For 

instance, to keep up a symmetric 

correspondence, the separation between 

top of the line and low-end sensor hubs 

can't be bigger than the most extreme 

correspondence scope of the low-end one. 

Moreover, if the sensor hubs have 

distinctive recognition extend, the sensor 

inclusion territory of low-end hub can't be 

completely secured by the top of the line 

hub. The arrangement of the 

heterogeneous WSN is appeared in the 

Fig.1.4 

 
Fig.1.4 Heterogeneous WSN 

II. SENSOR SYSTEM 

A specific sensor framework system, that 

of Logical Sensors, and its semantic usage, 

the Logical Sensor Specification 

Language. The general objective of 

Logical Sensors and the Logical Sensor 

Specification Language is to help in the 

reasonable union of proficient and 

dependable sensor framework. In any 

event two issues with respect to the design 

of sensor frameworks emerge:  

(1) How to develop a coherent and 

efficient treatment of the information 

provided by many sensors, particularly 

when the sensors are of various kinds;  

(2) How to allow for sensor system 

reconfiguration, both as a means toward 

greater tolerance for sensing device 

failure, and to facilitate future 

incorporation of additional sensing 

devices. 

III. INTERNET OF THINGS (IOT) 

 The Internet of Things (IoT) is a 

novel paradigm that is rapidly gaining 

ground in the scenario of modern wireless 

telecommunications. The basic idea of this 

concept is the pervasive presence around 

us of a variety of things or objects – such 

as Radio-Frequency Identification (RFID) 

tags, sensors, actuators, mobile phones, 

etc. – which, through unique addressing 
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schemes, are able to interact with each 

other and cooperate with their neighbours 

to reach common goals [9]. Undeniably, 

the principle quality of the IoT thought is 

the high effect it will have on a few parts 

of regular day to day existence and 

conduct of potential clients. From the 

perspective of a private client, the clearest 

impacts of the IoT presentation will be 

unmistakable in both working and local 

fields. In this specific circumstance, 

demotics, helped living, e-wellbeing, 

improved learning is just a couple of 

instances of conceivable application 

situations where the new worldview will 

assume a main job soon. Also, from the 

point of view of business clients, the 

clearest outcomes will be similarly 

noticeable in fields, for example, 

robotization and modern assembling, 

coordination’s, business/process the 

executives, smart transportation of 

individuals and products.  

The first pushes towards a system arranged 

vision of IoT, while the subsequent one 

moves the emphasis on conventional 

"objects" to be incorporated into a typical 

structure. Contrasts, now and then 

considerable, in the IoT dreams raise from 

the way that partners, business coalitions, 

research and institutionalization bodies 

begin moving toward the issue from either 

a "Web arranged" or a "Things situated" 

point of view, contingent upon their 

particular advantages, absolutions and 

foundations. It will not be overlooked, at 

any rate, that the words "Web" and 

"Things", when assembled, expect an 

importance which presents a problematic 

degree of advancement into today ICT 

world. Truth be told, "Web of Things" 

semantically signifies "an overall system 

of interconnected items remarkably 

addressable, in light of standard 

correspondence conventions” [10]. This 

implies a huge number of (heterogeneous) 

objects involved in the process. 

The one in [11] is by all account not the 

only "Things situated" vision 

unmistakably discussing something going 

past RFID. Another has been proposed by 

the United Nations, which, during the 

2005 Tunis meeting, anticipated the 

appearance of IoT. An UN Report 

expresses that another period of 

pervasiveness is coming where people may 

turn into the minority as generators and 

collectors of traffic and changes realized 

by the Internet will be overshadowed by 

those provoked by the systems 

administration of regular items [12]. 

 
Fig.1.5 IoT paradigm for different vision 

The item special tending to and the 

portrayal and putting away of the traded 

data become the most testing issues, 

bringing straightforwardly to a third, 

"Semantic situated", point of view of IoT. 

In Fig.1.5, the principle ideas, 

advancements and models are featured and 

ordered with reference to the IoT vision/s 

they add to describe best [13]. 



Vol 06 Issue01, Jan 2017                               ISSN 2456 – 5083 Page 91 

 

IV. HYBRID OPTIMIZATION 

TECHNIQUE 

Classical optimization and, more recently, 

hybrid optimization have been 

successfully applied to many aspects of 

engineering and economics. For example, 

as reported in the literature, gravitational 

search algorithm, genetic algorithm (GA), 

particle swarm optimization (PSO), ant 

colony optimization (ACO), and a few 

cross breed swarm developmental 

calculations have been embraced to deal 

with mind boggling and dubious genuine 

streamlining issues. Then again, 

progresses in half and half enhancement 

systems are a significant segment in 

building and financial matters and 

furthermore help improvement calculation 

specialists to grow better strategies. So as 

to connect the ideas and approaches from 

the two finishes, this uncommon issue 

focuses on the related points of 

coordinating and using calculations in half 

breed computational keen methods and 

their applications in designing and 

financial matters. The half and half 

frameworks can be a cross breed among 

the old-style strategies between the 

traditional techniques and man-made 

brainpower-based techniques or among the 

man-made reasoning-based techniques. It 

gives the chance to experts to hand their 

muddled certifiable issues by utilizing half 

and half streamlining systems and for 

analysts to understand the critical 

commitment to the body of the learning 

and investigate future bearings.  

The issue was understood by the Variable 

Metric Method and the Genetic Algorithm. 

The area of the development techniques is 

to locate the worldwide extraordinary in 

the state space. The old-style strategies are 

described by deciding the extremum in an 

increasingly exact manner; in any case, 

they are inclined to neighborhood extrema 

and firmly rely upon a beginning stage. 

Thusly, a cross breed strategy comprising 

in consolidating the advancement 

technique with old style one, was utilized 

in the work (Fig.1.6) 

 

 
Fig.1.6 Flowchart of hybrid optimization 

method 

V. MULTI-OBJECTIVE SWARM 

OPTIMIZATION 

Particle Swarm Optimization (PSO) 

defined another time in SI. PSO is a 
populace-based technique for streamlining. 

The number of inhabitants in the potential 

arrangement is called as swarm and every 

person in the swarm is defined as 
molecule. The particles fly in the swarm to 

look through their best arrangement 

dependent on experience of their own and 

different particles of a similar swarm. PSO 

began to hold the grasp among numerous 

analysts and turned into the most 

prominent Si procedure not long after in 

the wake of getting presented, yet because 

of its impediment of improvement just of 

single goal, another idea MOPSO was 

presented, by which advancement can be 
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performed for more than one conflicting 
targets at the same time. MOPSO was 

proposed by [14] to advance more than 

one target capacities. In MOPSO rather 

than a solitary arrangement a lot of 

arrangements are resolved, additionally 

called pareto ideal set. MOO is once in a 

while called as vector enhancement, since 

the vector of destinations is advanced 

rather than a solitary goal. MOP is 

essentially classified in two different ways 
for example Direct and Nonlinear MOP, 

Convex and Non-Convex MOP. At the 

point when every single target capacity 

and imperatives are straight, at that point 

Linear MOP is defined, yet on the off 
chance that any of the goal or requirement 

capacity is nonlinear, at that point it is a 

Nonlinear MOP.  

VI. ANT OPTIMIZATION 

TECHNIQUE 

In software engineering and activities 

explore, the ACO is a probabilistic system 

for taking care of computational issues 

which can be diminished to discovering 

great ways through charts. Fake Ants 

represent multi-operator strategies 

enlivened by the conduct of genuine ants. 

The pheromone-based correspondence of 

natural ants is regularly the prevalent 

worldview utilized.[1] Blends of Artificial 

Ants and neighbourhood search 

calculations have turned into a strategy for 

decision for various streamlining errands 

including a type of chart, e.g., vehicle 

directing and web steering. The 

blossoming action in this field has 

prompted gatherings devoted exclusively 

to Artificial Ants, and to various business 

applications by specific organizations, for 

example, AntOptima.  

In any case, there are a few limitations that 

must be considered in a WSN structure. 

The real imperative is the status of vitality 

levels of the hubs engaged with a directing 

errand. We consider this imperative as a 

heuristic worth dependent on vitality. In 

ACO based methodology, every insect 

attempts to discover a way in the system, 

giving least expense. Ants are propelled 

from a source hub s and move towards 

goal hub d, bouncing starting with one hub 

then onto the next. Insect k in hub I picks 

the following hub j to move to, as 

indicated by a probabilistic choice 

guideline. In addition, it isn't required from 

hub creators to code directing convention 

which needs a definite information of the 

issue. Rather, an equipment part prepared 

to perform dynamic steering tasks is 

proposed. Directing errands are performed 

by the direction of the switch chip installed 

a novel steering convention utilizing ACO. 

ACO is a heuristic streamlining system. In 

spite of the fact that, this strategy 

guarantees a beneficial answer for the 

WSN directing, the methodology may 

appear a new field to equipment fashioners 

(Fig.1.8). Along these lines, the switch 

chip offers a simpler treatment of the 

steering undertakings. 

 
Fig.1.8 Ant Colony Optimization 

Algorithm 
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 Many booking calculations have 

been proposed to take care of the EEC 

issue. The EEC issue was changed over 

into a paired number programming issue to 

make a ravenous calculation. Insightful 

streamlining calculations were additionally 

used to plan the gadgets' exercises, 

including GAs, PSO calculations, and 

ACO calculations. An elective technique 

to tackle the EEC issue by an ACO 

calculation not at all like the ACO 

calculation in, where the ACO calculation 

basically pursued the lead of the past 

substance that connected it the first run 

through and is consequently, not 

streamlined for better execution. The ACO 

calculation depends on swarm knowledge, 

where complex aggregate conduct rises up 

out of the conduct of numerous basic 

operators. The AS calculation was 

effectively connected in combinatorial 

improvement issues, for example, the TSP 

and the QAP.  

ACO calculation (Three Pheromones 

ACO, TPACO) utilizes three sorts of 

pheromones to discover the arrangement 

effectively, while the traditional ACO 

calculations utilize just one kind of 

pheromone. One pheromone is the nearby 

pheromone, which enables a subterranean 

insect to arrange its inclusion set with less 

sensors. The others are the worldwide 

pheromones. One worldwide pheromone is 

utilized to improve the quantity of required 

dynamic sensors per Point of Interest 

(PoI), and the other is utilized to frame a 

sensor set that has the same number of 

sensors as a subterranean insect has chosen 

the quantity of dynamic sensors by 

utilizing the previous pheromone. The 

TPACO calculation likewise has another 

preferred position in that two client 

parameters are evacuated. Not at all like 

traditional ACO calculations, the TPACO 

calculation does not think about what 

esteems are required for the parameters. 

The flowchart for the ACO is appeared in 

the Fig.1.9 

 
Fig.1.9 Step by step procedure of ACO 

VII. CONCLUSION 

In the paper we have presented the WSN 

various network, Sensor System, IoT 

techniques and various optimization 

techniques were studied like hybrid 

optimization techniques, multi objective 

swarm optimization and ANT optimization 

technique. 
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