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Abstract – Wireless Sensor Systems (WSNs) is a standard wellspring of information gathering and 
detecting instrument for a broad assortment of uses, for instance, condition observing, agriculture, 
prosperity, military, and keen transportation. Each sensor hub accumulates data from the earth and 
advances this recognized information to Base Station (BS) through a wireless connection in either single-
bounce or multi-jump way. This information gathering and sending property of the sensor hubs to run the 
central essentialness usage factor of a system. These sensor hubs are furnished with low power batteries 
which may be difficult to replace, making it a significant research zone to structure imperativeness 
gainful conventions. To beat this issue the WSN puts new difficulties especially in planning of directing 
conventions. The protocols are divided into clustering and non-clustering based protocols. The 
clustering based routing protocols proven effective over the conventional non-clustering protocols. 
However, there are very few works attempted for exploiting the mobile agents in WSN clustering to 
optimize the energy efficiency performance further. The review and analysis of such mobile agent based 
clustering protocols presented in this paper. We presented the study of design of mobile agent based 
clustering methods for WSNs in this paper. At last, we abridge and finish up the paper with some future 
headings. 
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1. INTRODUCTION: 

A mobile agent is a node or program according to the 
necessity that once it is propelled can travel through 
the network from hub to node autonomously 
performing different errands. Mobile agents can 
lessen the bandwidth utilization and way revelation by 
going before the information at the source and 
sending just the best possible outcomes. 
Eccentricities of an MA are following: self-governing, 
mobile, keen, intuitive, objective situated. To the 
extent mobile agents are worried in WSNs, they are 
utilized to accomplish certain expectations, or settle 
particular issues that are critical for the legitimate 
working of a WSN. Their versatility is valuable for 
allocated work, which is done on every node. They 
are objective arranged as in it gives clients 
management of the MAs, when they are set up in the 
WSN, they play out their particular undertaking 
without anyone else, to accomplish the predefined 
objective. 

Ongoing years have seen a developing enthusiasm 
for conveying extensive quantities of micro-sensors 
that work together in a disseminated way on 
information assembling and preparing. Sensors are 
required to be unobtrusive and can be passed on in 

an immense scale in unforgiving circumstances, 
which surmises that sensors are conventionally 
working unattended. Imperativeness capable data 
transport is vital in light of the way that sensor 
centres work with obliged battery control. At the 
present time, most imperativeness powerful 
proposals [1] in the wireless sensor network (WSN) 
rely upon the customer/server enlisting model, 
where each sensor centre point sends its substantial 
data to a back-end planning centre or a sink centre 
point. Since the association transmission capacity of 
a WSN is conventionally much lower than that of a 
wired network, a sensor network's data development 
may outperform as far as possible.  

To tackle the issue of the mind-boggling information 
traffic, [3] proposed the mobile agent based 
distributed sensor network (MADSN) for adaptable 
and vitality proficient information accumulation. By 
transmitting the product code, called a mobile agent 
(MA), to sensor hubs, a lot of sensory information 
can be diminished or changed into a little measure 
of information by wiping out the excess. In any case, 
the activity of a MADSN is based on the 
accompanying suspicions: (1) the sensor network 
engineering is grouping based; (2) each source hub 
is inside one jump from a bunch head; (3) much 
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repetition exists among the sensory information which 
can be intertwined into a solitary information bundle 
with a fixed size. These suppositions present much 
confinement on the scope of utilizations that can be 
upheld by a MADSN. Subsequently, we will consider 
MA in multi-jump situations with the nonappearance 
of a group head. In this paper, a MA is misused in two 
dimensions to decrease the data excess in a planar 
WSN. In particular, the MA is proposed to play out the 
accompanying capacities: (1) wiping out information 
excess among sensors by application setting mindful 
neighbourhood handling at the hub level; (2) 
dispensing with spatial repetition among firmly found 
sensors by information collection at the assignment 
level; (3) lessening correspondence overhead by 
linking information at the joined errand level. The 
proposed engineering is called mobile agent based 
wireless sensor network (MAWSN).  

With the ongoing advancements in implanted 
systems and specialized gadgets, the plan and 
improvement to stream cost, low-control, multi-
utilitarian gadgets that are little in size has turned out 
to be both innovatively and industrially plausible and 
their applications are many overlay. Wireless network 
over‘s the flexibility as far as structure and 
applications. Advances in Micro-Electro-Mechanical 
Systems (MEMS) technology have set off the 
development of low-control wireless sensor hubs [1]. 
The Wireless Sensor Network is a dominant, flexible 
and scalable paradigm which consist of a large 
number of sensing node that can gather information 
from the environment, and coordinate with each other 
in order to relay the information to a central base-
station. These sensor nodes can sense, process and 
relay data to the base-station by setting up a 
collaborative network.  

Energy efficiency is most important challenge while 
working with WSNs as the sensor nodes are energy 
constrained. The clustering based routing solutions 
proven the effective solution to achieve the energy 
efficiency in network. This paper presents the 
systematic review of such methods with their 
analysis. In section  

2. LITERATURE REVIEW 

Number of research on mobile agent based routing 
protocols reported since from last decade for the 
wireless network communication. We presented the 
study on such protocols in this section.  

In [1], creator configuration approach that normal to 
upgrade the vitality dispersal by modifying the CH 
(Cluster Head) assurance approach in LEACH (Low 
Energy Adaptive Clustering Hierarchy) algorithm and 
keeps up a vital separation from the vitality gap 
opening issue considering versatility to the sink hub 
which hauls out the lifetime of the entire network.  

In [2], the makers have proposed another multi-jump 
mobile data collector (MDC) based directing 

convention for successful data conglomeration. In 
addition, the proposed strategy is better than anything 
A Novel Self-Organizing Hybrid Network Protocol for 
Wireless Sensor Networks (half and half multi-bounce 
directing convention) with respect to sensor hub 
vitality use that update the network lifetime due to 
multi-jump steering method and keeps up the End-to-
End transmission delay.  

In [3], creator proposed another vitality convention 
named Energy Efficient Clustering with Mobile Agents 
(EECMA) in perspective on solidifying the two ideal 
models of customer/server and mobile agent to 
achieve the exchange off between expanding the 
network lifetime and diminishing the data movement 
inactivity. Additionally, we reveal a multidimensional 
model to process moving toward data from sinks with 
the true objective to improve the general execution of 
our framework.  

In [4], creator portrayed the significant troubles in 
structuring a wireless sensor network (WSN) are 
vitality conservation, diminishing data transmission 
delay and upgrading the network lifetime. In this 
particular circumstance, data accumulation is a wise 
strategy used in WSN, wherein the data from various 
sources are assembled at a centre of the moderate 
hubs, in like manner diminishing the quantity of 
bundles to be sent to the sink.  

In [5], creator proposed multi-agent based adjustment 
to non-basic disappointment scheme in wireless 
sensor networks by using a game plan of static and 
mobile agents. They structured strategy to realize 
adjustment to inside inability to measure the broken 
lead and after that build up the adjustment to inward 
disappointment at a different chain of significance, for 
instance, Node, bunch and sink level adjustment to 
non-basic disappointment.  

In [6], creator planned technique for mobile data 
gathering that decreases the data idleness on a very 
basic level. Using a mix of another meeting procedure 
reliant on grouping and a data accumulation 
instrument subject to wireless correspondence, they 
showed that the delay can be reduced generally 
without haggling on the advantages of MDC based 
methodology. Using expansive re-enactment 
considers, they analyzed the execution of the 
proposed methodology and exhibit that the parcel 
postpones diminishes by the larger part when 
appeared differently in relation to other existing 
methodologies.  

In [7], a vitality proficient steering procedure for a 
mobile agent (ERS) in wireless sensor networks 
(WSNs) proposed. ERS consolidates the upsides of 
grouping and the mobile agent. By structure a cost 
capacity, a perfect course for a mobile agent between 
the sink and the group is gotten. An upgraded ant 
colony algorithm (ACA) is acquainted with shape the 
course for the mobile agent in a group. Furthermore, 
a fundamental arrangement that executes abundance 
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hubs according to the estimation necessity is 
proposed to improve the vitality sufficiency. Re-
enactment results show that the proposed technique 
can give less vitality usage and network delays 
appeared differently in relation to the standard 
algorithms. 

In [8], author proposed method to enhance territory 
inclusion while saving communication links between 
mobile agents. A disseminated agreement protocol 
dependent on Voronoi tessellation is presented. A 
compelled arched improvement is then used to 
explain the conveyed accord protocol to decide an 
ideal position for a node within its Voronoi cell without 
losing communication with neighbours. This work 
depends on the conviction that a node covers the 
most regions when it covers most or its entire Voronoi 
cell. The curved advancement is then tried on a little 
network of agents and it is demonstrated that region 
inclusion is moved forward. 

In [9], creator indicates negligible exertion agent-
based accuse acknowledgment approaches which 
work self-rulingly without making any obstruction for 
real data parcel directing in WSNs.  

In [10], creator proposed new agenda masterminding 
algorithm for Mobile Agents (MAs) in light of group 
heads (CHs). As opposed to organizing plan among 
all sensor hubs (SNs), maker masterminded the 
timetable just among CHs. In any case, they pack 
SNs in gatherings in perspective on the thickness of 
SNs by then select a couple of SNs as CHs. Second, 
they plan plans for MAs just among CHs based on 
least crossing over tree algorithm (MST). Finally, 
creator dispatches a perfect number of MAs for data 
aggregation and get-together from CHs.  

In [11], ongoing mobile sink as the mobile agent for 
the vitality productivity execution improvement for 
WSN proposed. Creator structured the round 
Movement of Mobile-Sink with Varied Velocity 
Algorithm (CM2SV2) to change the vitality use degree 
of bunch heads (CH). Prior to playing out the 
grouping, the maker considered the vitality usage of 
centres to choose the perfect bunch measure. A two-
organize Genetic Algorithm (GA) is utilized to pick the 
ideal between time of bunch estimate and get the 
privilege and motivating force from the break. 

 

 

 

 

 

 

3. COMPARATIVE ANALYSIS  

 

4. RESEARCH GAPS ANALYSIS  

From above literature study, we noticed below 
research gaps for the future directions in WSNs. 

• It is troublesome for the reader to 
comprehend the efficient secure routing 
technique for a counteractive action of 
different defenceless attacks performed in 
the WSN and as some basic information are 
absent from the previously mentioned 
investigations so the idea of that technique 
won't be received by the future researchers. 

• In the wake of modifying such huge 
numbers of papers which are incorporated 
into the proposed investigation it has been 
discovered that a large portion of the current 
examinations identified with secure routing 
in wireless sensor networks which 
actualizes and examinations new routing 
protocols for the aversion of different routing 
attacks in WSN are monotonous in nature. 

• Better Comparative Analysis of the current 
investigations as for the proposed 
techniques and different execution 
parameters are altogether absent. 

• As the similar analysis regarding different 
execution parameters is particularly basic 
for reader to comprehend the most efficient 
techniques till date which help the reader to 
proceed with the further research for 
relieving the different issues identified with 
that domain. 

• No noteworthy results could have resulted in 
the wake of investigating the current 
examinations where the redundant idea of 
usage has been embraced.  
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5. CONCLUSION AND FUTURE WORK  

Directing in Wireless sensor networks is another 
domain of research, with a compelled, anyway a 
rapidly creating game plan of research results. In this 
paper, we showed a review of steering procedures in 
wireless sensor networks which have been presented 
in the composition. They have the customary purpose 
of trying to haul out the lifetime of the sensor network, 
while not haggling data transport. Because of 
restricted vitality assets of sensor hubs, the rule 
difficulties in the structure of directing conventions in 
WSNs are agent based. A basic take a gander at the 
above writing indicates out the need traverse any 
hindrance between existing innovations and current 
needs. In this paper, we have shown a genuinely 
expansive review of bunching directing conventions in 
WSNs.WSN is a champion among the most 
supported subjects in forefront networking inferable 
from the potential central purposes of cost-suitability 
in a correspondence system. This review will be 
useful for the further headway and improvement of 
the security procedures for WSN. 
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