
A COMPARATIVE STUDY ON ENERGY EFFICIENT 

SECURED CLUSTERED APPROACHES FOR IOT 

BASED MWSN  

Rajesh* and Giji Kiruba 

Received: May 05, 2021; Revised: September 22, 2021; Accepted: September 26, 2021 

Abstract 

IoT based Mobile Wireless Sensor Network is an imperative class of innovations with massive worries 

of these networks is vitally effective and efficient information accumulation. Clustered routing in 

IoT-MWSNs achieves excellent solution to improve energy inefficiency of mobile nodes and capable 

information collection. Various investigations on system lifetime and information gathering were 

proposed. Previous energy efficient routing approaches cluster head is based along with sensor nodes 

and endeavors to allocate energy convention through entire sensor nodes. Selected cluster head 

diminish lifetime of IoT-MWSNs because a cluster head utilized more energy than clustered sensor 

nodes in system. This paper surveys, energy efficient cluster secured routing protocols for IoT based 

mobile wireless sensor network and evaluate their strength and restrictions. It also evaluated the 

performance for delivery ratio and duration of network by implementing E2SC IoT-MWSN 

protocol. The compared approaches are calculated based on following factors, which include residual 

energy, information loss, lifetime of the network, information delivery ratio and control transparency 

using variable number of nodes and mobility in base station and sensor nodes. 

Keywords: IoT, Mobile wireless sensor networks (MWSNs), Energy efficient, Secured clustered 

routing

Introduction 

IoT based Mobile Wireless Sensor Networks (IoT-

MWSNs)  have less economical computation, 

storage space capacity and broadcasting 

technologies that gather economical smaller scale 

sensor nodes.  Smaller scale sensor nodes are not 

powerful devices like large scale sensors, but 

relatively they give fault tolerant and amazing 

sensor networks by the arrangement of thousands of 

sensors within a region. What is implied here is that 

the nodes having detected or sensing capability are 

fit for ascertaining the prompt states of the condition 

encompassing the sensor and in the end changing 

them into an electronic signal.  The signal reaches 

the base station (BS) , the path by which a message 

should go through the sensor nodes is controlled 

by a system known as routing protocol that will 

specifically influence the energy efficiency of 

the IoT-MWSNs Arshad et al.(2010), (2011), (2012); 

Alexander et al. (2013); Priyanka et al. (2014). 
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In numerous research work, it is clarified that 

the progressive hierarchical routing the clustering 

methods make an enormous improvement on IoT-

MWSNs. These approaches are utilized to decrease 

the energy usage and system execution when 

the sensor nodes of the network are sending 

information to the BS. The coremechanism of the 

cluster based IoT-MWSNs are BSs, cluster heads 

(CHs), sensor nodes, and end user in Figure 1. 

The observing and controlling of each cluster is 

done by the CH which act as cluster head, the CHs 

have communication with the BS Mallanagouuda 

et al. (2013); Asim et al. (2016). 

A number ofclustering schemes have been 

proposed for choosing the cluster head and energy 

efficient. To classify an overall analysis of 

these approaches for selecting the cluster head, 

the following parameter needs to be considered. 

Energy efficiency. 

Throughput. 

Network lifetime. 

Residual energy. 

Energy consumption. 

Localization 

Security 

Information combination procedures are 

intended for network arrangement and gathering 

of information from the preferredsurroundings. In 

every phase information has gathered from nodes 

to CH and afterward transmitted towards the BS; 

a simple method to do that is to join (aggregate, 

normal, min, max, calculate) information from 

various nodes. Phase is characterized as the way 

toward gathering the information from the sensor 

nodes towards the BS, without time consideration.  

Mobile nodes are also the best way to deal with 

information gathering problem in an efficient 

manner. There are some of the current WSN 

environments utilizing mobile platforms, like 

a creature surveying, traffic observing, tracking 

surveillance and battlefield shadowing applications. 

IoT-MWSNs are a specific category of WSNs 

where mobility is an essential part in this 

environment with IoT equipments. In modern 

years, researchers concentrated on to hold IoT 

based mobility in WSNs Arshad et al. (2013). 

The occurrence of mobile nodes or agents in IoT 

equipments is a novel and developing ideas in 

WSNs, IoT based mobility in WSNs is an advantage 

to the environment is to be more challenging issues 

in areas of research. The outcomes have uncovered 

the ability of mobility in increasing the lifetime of 

mobile nodes, data transmission, network’s lifetime 

and further improve the information reliability. 

Delay inactivity issues additionally manage 

particular circumstances in IoT-MWSN. The most 

important feature of IoT-MWSN is not fixed 

WSNs Aleksandra and Liljana (2011); Andreas and 

Danial (2013); Bogdan et al. (2016); Huiting et al. 

(2017).  

Hierarchical routing protocols are measured 

to be an energy capable and scalable approach. 

There are numerous of hierarchical routing 

algorithms put forward for WSN Shio et al. (2010); 

Chunjuan et al. (2011); Brijbhushan and Sakshi 

(2015); Santar and Sharma (2015). All these 

algorithms consider to be static sensor nodes in 

WSNs. Thesis protocols do not hold mobility of 

the sensor nodes and the BS. Even though dynamic 

source routing (DSR) Varshney et al. (2014), cluster 

based routing protocol (CBRP) Chunjuan et al. 

(2011), destination-sequenced distance vector 

(DSDV) routing Anto (2015), ad hoc on-demand 

distance vector (AODV) routing Ramakant et al. 

(2015), Optimized Dynamic Source Routing 

(ODSR) Ritika et al. (2017) temporally ordered 

routing algorithm (TORA) Sushmita and Amresh 

(2015), and zone routing protocol Sushmita and 

Amresh (2015) are several routing protocols be 

present for MANET, which are not suitable for 

WSNs Samer (2015). Due to dissimilar properties of 

WSN with the single limitations IoT-MWSN suffer 

from WSN. In addition, the IoT-MWSN application 

has a dissimilar set of needs Samer (2015). Routing 

in IoT-MWSN system has sensor nodes, clustered 

nodes and BS. The sensor nodes and BS has 

mobility is a difficult task. Previous routing protocol 

descriptions Saranya and Princy (2012); Dharma 

(2015); Movva and Trinatha (2016). do not think 

about mobility in BS and sensor nodes, and as 

a result, they are not straightforwardly applicable 

to IoT-MWSN. In IoT-MWSN, the transmission 

links may connect and disconnect dynamically. 

Data packets are transmitted to the transmission 

links. So, routing protocols have to think about 

the connectivity problems also in MWSN system. 

If not, a major loss of data packets due to link failure 

apart from these frequent deaths of mobile sensor 

nodes Palit et al. (2012); Hiren et al. (2015); Rajesh 

et al. (2016). 

Figure 1. IoT-MWSNs Cluster Based Network 

https://www.researchgate.net/profile/Asim_Zeb_2
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In this survey paper different routing protocols 

for IoT-MWSN are discussed and evaluated. 

Section 2 discusses the related work Sections 3, of 

the paper discusses the network characteristics and 

design goals. In Sections 4 Routing Protocols in 

IoT-MWSN. In Section 5, presents the comparative 

approach. In Section 6 the results and discussion. 

Finally, Section 7 concludes the survey. 

 

Related Work 

This part reviews the previous study of  

the routing protocols which are developed for IoT-

MWSNs in literature. A survey of routing methods 

that are supporting IoT based mobility in WSNs was 

presented in Arifa and Sridharan (2015). The main 

objective of this study is to classify the routing 

protocol that can maintain the mobility in sensor 

nodes. The research paper Di et al. (2011) gives  

a broad organization of routing protocols based on 

route detection, information transfer, routing, power 

and mobility. In the research work of Shahzad  

et al. (2014) Routing protocols for IoT-MWSNs. 

This survey classifies the routing protocols into  

the situation and non situation related routing 

protocols. In the research Survey of Shio et al. 

(2010). A survey on Routing Protocols in WSNs, 

Hierarchical related routing protocols LEACH, 

PEGASIS, HEED, TEEN, APTEEN, Mobility 

related routing protocols SEAD, TTDD, Combined 

Mobility and Routing, Data MULES, Dynamic 

Proxy Tree-Base Data Dissemination, Situation 

related routing protocols MECN, SMECN, GAF, 

GEAR, Span, TBF, BVGF, GeRaF, QoS related 

routing protocols SAR, SPEED, Energy-aware 

routing protocols are classified and analyzed. In 

Lakhotia and Kumar (2014), energy capable routing 

protocols are reviewed LEACH-M, E2R2, protocols 

which are created for mobility in BS and mobile 

sensor nodes in MWSNs. In addition, an evaluation 

among the analyses protocols based on hypothesis, 

CH choosing, location responsiveness, complexity, 

and scalability. In Sara and Sridharan (2014),  

the hierarchical and flat supported routing  

protocols for MWSNs considering their network 

configuration, status information, energy efficient, 

and mobility are classified. This paper reviews  

the rewards and drawbacks of the routing protocols. 

Additionally, this review gives an imminent into  

the enrichments to develop the previous routing 

protocols. A survey of the positionbased routing 

protocols that maintain the sensor node mobility  

is accessible in Wang et al. (2014). This study 

categorized the position based routing protocol into 

rendezvous based and backbone based protocols  

to their network organization.  

A research work in Yu et al. (2014) 

categorized the previous routing protocols of 

MWSNs into interruption responsive routing 

protocols, and interruption tolerant routing 

protocols related to interruption, related to  

the routing decisions categorized into centralized 

and scattered protocols. Based on mobility pattern 

the protocols are categorized into discretely and 

continuously routing protocols, and into position 

related and topology related protocols depends on 

the routing information required.  A research work 

in Tunca et al. (2014) analyses the distributed 

routing protocols which holds mobile nodes. These 

procedures are evaluated based on the number of 

mobile nodes, category of protocol, and nodes 

mobility prototype. In Jain and Thakur (2015),  

a summary of the cluster based protocols for fixed 

WSNs, wherever the sensor nodes are static in 

nature, and for IoT-MWSNs, the sensor nodes have 

mobility in the IoT environment, was presented. 

Also, the reviewed protocols are evaluated based on 

the necessary hypothesis, functioning environment, 

rewards, drawbacks, and operational technique. 

The analyzed protocols are categorized on 

routing methods; organize style, mobility factor, 

network design, clustering aspects, protocol 

function, path discovery, transmission pattern, 

energy representation, design goals, and application 

type. Based on interruption, system range, 

scalability, and energy efficient, a wide range of 

evaluation among the reviewed protocols will be 

measured in this research paper.  
 

Network Characteristics And Design Goals 

The characteristics of IoT-MWSNs and 

application requirements contain an important role 

in network design goals in terms of network ability 

and network performance Jun and Abbas (2009). 

 

IoT-MWSN Characteristics  

As evaluated to the conventional wireless 

communication networks such as MANET, 

MWSNs and WSNs contains the subsequent unique 

characteristics and restrictions. 

Dense sensor node consumption: IoT based 

mobile sensor nodes are frequently densely 

arranged and can be of a higher degree than 

that in a MANET. 

Severe energy, computation, and storage 

restriction: Mobile sensor nodes include 

extremely restricted energy, computation, and 

storage capacity. 

Self-configurable: Mobile sensor nodes are 

frequently randomly organized and separately 

configure itself into a network channel. 

Application specific: A mobile sensor network 

is not typically developed and designed for  

a particular task. The design necessities change 

with their applications. 
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Topology change: Network topology 

modifies regularly due to the mobility of 

sensor nodes, mobile sensor node failure may 

occur, addition of new mobile sensor node on 

the network, due to energy reduction. 

 

IoT-MWSN Network Design Goals 

Most of the IoT mobile sensor network 

applications are not for a particular task, but for 

different purposes and necessities. Therefore, all or 

portions of the subsequent design goals are 

calculated in the design of sensor networks. 

Small node size: While mobile sensor nodes 

are typically organized in an aggressive 

location in huge numbers, decreasing  

the node size can make possible node’s usage. 

It will decrease the energy utilization and also 

expenditure of sensor nodes. 

Low node cost: While mobile sensor nodes are 

typically organized in an aggressive location in 

huge numbers, and cannot be used again, 

decreasing cost of sensor nodes is significant 

and results in the expenditure diminution of the 

entire network. 

Low power consumption: While mobile 

sensor nodes are energized by battery and it is 

frequently extremely hard to renew their 

batteries. It is essential to decrease the power 

utilization of sensor nodes, as a result lifetime 

of mobile sensor nodes increased, as well as 

the entire network is prolonged. 

Scalability: Since the number of sensor nodes 

in sensor networks is in the multiples of  

tens, the network protocols developed for 

mobile sensor networks must be scalable  

to networks of different sizes. 

Reliability: The protocols developed for 

mobilesensor networks must have error control 

and correction techniques to make sure 

consistent information delivery over noisy in 

the network, error-prone, and time-variation in 

the wireless channel. 

Adaptability: Failure may occur in  

the mobile sensor node, addition of new 

mobile sensor node on the network, came out 

from the network due to energy loss that would 

result in a alters in node concentration and 

network topology. As a result, network 

protocols developed for mobile sensor 

networks must be adaptive to topology 

changes. 

Channel utilization: MWSNs have narrow 

bandwidth resources, transmission protocols 

developed for mobile sensor networks must 

capably make use of the bandwidth to increase 

the channel utilization. 

Security: A mobile sensor network must 

initiate efficient security methods to avoid 

information in the network from malicious 

attacks or illegal access. 

QoS support: In a mobile sensor networks, 

different protocols may have different 

quality-of-service (QoS) necessities in 

provisions of delivery latency and 

information loss. So the protocol’s design must 

contain QoS requirements. 

 

Need for Security in IoT-MWSNs 

Due to uniqueness of MWSNs, they are at risk 

to safety measures, attacks are measured up to 

infrastructure supported wireless sensor networks. 

The major goal of protective services in IoT-MWSN 

s is to safeguard the information and resources from 

vulnerable attacks. The most important security 

necessities in IoT-MWSN s are as below: 

Availability: This guarantees that  

the preferred network services are still 

accessible in the occurrence of denial-of-

service (DOS) attacks.  

Authorization: This guarantees that only 

authoritative sensor nodes are able to provide 

information to network services.  

Authentication: This guarantees that  

the broadcast from one mobile node to 

another mobile node is authentic, IE,  

a spiteful node cannot masquerade as in  

the confidence network node.  

Confidentiality: This guarantees that given 

information cannot be understood by anybody 

other than the preferred receiver.  

Integrity: This guarantees that a data sent from 

one mobile node to another mobile node 

cannot be changed by spiteful intermediary 

mobile nodes.  

Nonrepudiation: This signifies that a sensor 

node cannot refuse to transfer a message it has 

already sent.  

Freshness: This signifies that  

the information is fresh and ensures that no 

opponent can replay previous messages.  
 

Routing Protocols in IOT-MWSN 

Routing in IoT-MWSNs varies from 

conservative routing in mobile networks in a range 

of behaviors. There is no infrastructure, remote links 

are untrustworthy, sensor nodes might occur failure, 

and routing algorithms comprise to meet energy 

reduction necessities. Numerous of routing 

algorithms were designed for IoT-MWSNs in wide 

ranging. Most important routing algorithms are 

designed for IoT-MWSNs can be divided into 

several classes. 
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Some of the Situation Related approaches, 

Non Situational approaches, Hierarchical 

approaches, Mobility based approaches, 

Heterogeneity based approaches and QoS-based 

approaches are conversing as follows: 

 

Situation Related Approaches 

Geographical Adaptive Faithfulness (GAF):  
GAF also relies on the position information  

of the mobile nodes. GAF expand the lifetime of  

the network by decreasing the energy utilization for 

which it constructs a geological framework which 

contains groups. Every group consists of several 

mobile nodes, however only one mobile node is 

lively at an instance. In the meantime, the other 

remaining nodes of the group can transform to sleep 

condition to preserve energy Shahzad et al. (2014). 

 

Geographical and Energy Aware Routing 

(GEAR):  

GEAR is an energy awake geographic routing 

protocol for routing queries to target areas in  

the sensor, In this protocol, the sensors nodes are 

made up to encompass localization hardware set, for 

instance, a GPS element or a localization method,  

so they can recognize their present situations. 

Additionally, the sensor nodes are awake of their 

remaining energy, locations and remaining energy 

of every nearby node. GEAR utilized energy awake 

heuristics which are supported on geological 

information to decide on sensor nodes to route a data 

towards its target node. Then, GEAR utilizes  

a recursive geographic data forwarding procedure  

to broadcast the data within the target area 

Prabhdeep and Max (2014). 

 

Geographical Random Forwarding (GeRaF): 

GeRaF, make use of geographic routing 

algorithm, sensor nodes performs transmission 

which is not recognized previously by a sender. 

There is no assurance that a sender will transmit  

the information to the final destination. For this 

reasonGeRaF is supposed to be best effort 

forwarding. GeRaF suppose that every sensor nodes 

are responsive of their physical position of the node. 

Even though GeRaF combines a geological routing 

method in addition to an awake snooze scheduling 

method, the sensor nodes are not necessary to 

maintain the information regarding the positions of 

their nearby nodes and their awake snooze 

schedules. While a source node sensed information 

is to be transmitted to the BS, it initially confirms 

whether the transmitting channel is open to avoid 

conflict. If the communication channels residue 

unused for a certain instance, the source sensor node 

transmits a request to send information to every 

nearby node to active. This information consists of 

the position of the source node and that of the BS. 

While an active nearby sensor node receives  

the request to send information, they evaluate their 

precedence based on their positions and to the BS. 

The source sensor node remains for a clear to send 

information from any of the sensor nodes situated in 

the top precedence area. GeRaF, the excellent 

impart sensor which one is closer to the BS, Hence 

the construction leads to improvement of  

the information transmission towards the BS. In 

such situation the source node do not receive  

the clear to send information, involves that  

the uppermost precedence area is empty. Therefore, 

it transfers another request to send information to 

sensor nodes with next order uppermost precedence 

area. This procedure carries on until the source node 

obtains the clear to send information, which 

resources to a impart sensor nodes have been 

initiate. After that, the source node transfers its 

information packet to the elected imparts on sensor 

nodes, which in twist replies reverse through an 

ACK message. The impart sensor node will operate 

in the similar manner as the source sensor node in 

category to find the subsequent impart sensor node. 

The similar process replicate until the BS receives 

the sensed information packet initiated beginning of 

the source sensor node. It might occur that  

the transferring sensor node does not receive any 

clear to send information after sending request to 

send information. This revenue to the nearby 

sending sensor nodes are stationary. In such 

case, the transmitting sensor nodes reverse off for 

certain time and retries afterwards. Later various 

number of efforts, the transmitting sensor nodes 

either discovers a impart sensor node or throw-

outs the information packets if the maximum accep 

table number of efforts is achieved Kashif et al. 

(2015). 

 

Distance Routing Effect Algorithm for Mobility 

(DREAM): 

DREAM is a situation related routing method 

that is developed for mobile sensor environment. 

DREAM is related on a directional forwarding 

scheme that overflows the information in a certain 

direction i.e.) certain angle towards the BS node. 

The weakness of DREAM is to maintain a routing 

table to accumulate data of the sensor nodes. As  

a result, for especially huge networks, DREAM will 

maintain huge routing tables, which increase 

scalability problem Ramesh (2015). 
 

Trajectory Based Forwarding (TBF):  

TBF is a routing procedure that involves an 

adequately opaque network and the occurrence of  

a synchronization scheme, as a result that the sensor 

nodes can spot themselves and calculates 
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approximately distance to their nearby nodes.  

The source node indicates the routing information in 

a packet; how ever do not specify the path 

information explicitly on a hop by hop basis. Based 

on the position information collected from  

the nearby nodes, a transmitting sensor creates an 

insatiable choice to establish the next jump to  

the closest route fixed by the source sensor node. 

Path protection in TBF is unaltered by mobility in 

sensor node. In order to improve the trustworthiness 

and capability of the network, it is potential to 

execute multipath routing in TBF wherever an 

alternating path is just another route. TBF can be 

utilized for resource finding. An additional 

remarkable purpose of TBF is securing the boundary 

of the network Simran and Sonam (2017). 

 

Adaptive Face Routing (AFR): 
AFR is a scattered geographic ad-hoc routing 

algorithm. It is related with Euclidean planar graphs, 

in which the sensor nodes and boundaries of a plane. 

The boundaries of a plane divide into regions, which 

are called as faces. AFR algorithm uses face routing 

to pass through the faces in a confidential way, and 

keep away from searching entire boundary of  

the faces connecting the source node and destination 

node. This limitation is based on the range of  

the ellipse region which depends on the length of  

the path. On the other hand, if the face routing does 

not succeeds to arrive at the destination node, AFR 

returns back and repeats the procedure by means of 

eclipse of twice as size. In worst case most favorable 

and common case proficient statistical ad hoc 

routing, put forward a new adaptation of the AFR 

named as Other Adaptive Face Routing (OAFR) 

with an addition to decide on the boundary position 

which is close to destination node Shahzad et al. 

(2014).  

 

Greedy Other Adaptive Face Routing (GOAFR): 
GOAFR is a scattered geographic routing 

algorithm which uses gluttonous forwarding and 

OAFR. It transfers the information towards  

the destination node using gluttonous forwarding 

method. On the other hand, dissimilar face routing 

in GPSR, it uses OAFR for improvement Movva 

and Trinatha (2016). 

 

Greedy Perimeter Stateless Routing (GPSR): 

GPSR uses combination of methods that are 

based on gluttonous forwarding and face routing 

method. It implanted the position of the destination 

node into a information packet and then transmit it 

towards the destination node by means of gluttonous 

forwarding technique. When the gluttonous 

forwarding fails and attains a confined maximum 

dilemma, GPSR uses face routing technique to route 

in the region of dead ends until the information 

packet arrives at a node which is near to  

the destination node Jitender and Shalley (2015). 

 

Coordination of Power Saving with Routing 

(SPAN): 

Another situation related method called SPAN 

chooses a few nodes as controller based on their 

situation. The controllers create a network backbone 

which is used to transfer information. A sensor node 

is supposed to become a controller if two near  

by nodes of a non controller sensor node cannot 

arrive at every one straightforwardly or passing 

through one or two controllers. New and previous 

controllers are not essentially nearby nodes Ravi 

and Kashwan (2015). 

 

Non SituationalApproaches 

Sensor Protocols for Information via Negotiation 

(SPIN): 

SPIN is an information centric method that 

keeps away from transient surplus information and 

acc1umulates energy by performing concession 

between the sensor nodes. SPIN utilizes three kinds 

of messages AD, REQ and DAT for transmission. 

AD is to advertise fresh information, REQ is  

to request information, and DAT has the authentic 

message in it.  The approach establishes as soon  

as a SPIN sensor node attains fresh information that  

is eager to distribute information. It is done  

by distributing AD message holding meta-data. If 

nearby nodes are interested in the information, it 

transmits a REQ message for DAT and DAT is 

transmit to nearby nodes. The nearby sensor node 

after that replicates this procedure to its nearby 

nodes. For that reason, the complete sensor region 

will obtain a duplication of the information Kunal 

and Palak (2015). 

 

Distributed Efficient Clustering Approach 

(DECA): 
DECA every sensor node has a weight which 

is calculated based on factors, of node remaining 

energy, sensor node connectivity, and sensor node 

reorganization. The optimistic tip regarding this 

method is that every sensor node broadcasts  

a message, rather than available during iterations of 

probabilistic information broadcast as in LEACH 

and HEED. The progressions of information 

exchange throughout the process make use of high 

energy when sensing and processing. As a result, 

during the development of cluster by reducing  

the number of information it will increase energy 

efficiency. For that, each sensor node retains  

a nearby sensor nodes list in a table to collect  

the periodic information. Thus, collecting  

the clustering information, a sensor node fix on 
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whether to select a CH or it can be a CH itself 

Muruganantham et al. (2015). 

 

Distributed Efficient Multi hop Clustering 

protocol (DEMC): 
DEMC mainly focused on optimal CH 

selection to increase coverage of the network. In this 

method, every sensor node transmits smaller 

amount of information through the clustering time. 

The variation among DEMC and DECA is, in 

DEMC sensor nodes do not transmit periodic 

information. Hence, DEMC do not retain an entire 

nearby sensor nodes information in list. By this,  

the transmission rate for each sensor node get 

decreases in DEMC, resultant in enhanced energy 

effectiveness and decreases the transmission 

overhead. In addition, DEMC and DECA methods 

differ during weight computation for selecting  

the CH, and the sensor nodes response method once 

getting the CH broadcast information. The CH 

choosing procedure of DEMC, every sensor node 

evaluated the weight based on node identifier and 

remaining energy of the sensor node. For choosing 

the CH, every sensor node locates a clock for 

evaluating weight. Consequently, the clock of 

sensor node contains high weight terminate initially, 

and they transmit CH information. Moreover, when 

a sensor node obtains CH information that contains 

weight which is larger than its weight, subsequently 

for that particular time the receiving node does not 

transmit CH information. This method creates 

DEMC energy capable when evaluated with DECA, 

while it entails less transmission. Also a recovery 

policy is used in DEMC through the inter-cluster 

transmission stage and accomplishes robustness 

against information loss due to mobility in sensor 

node Shahzad and Sajjad (2011). 

 

Hierarchical Approaches 

Low energy adaptive clustering hierarchy 

(LEACH): 

LEACH is the foremost and most accepted 

energy resourceful hierarchical clustering method 

designed for WSNs that was introduced for 

minimizing power utilization. In LEACH,  

the clustering assignment is rotated between  

the sensor nodes, based on time period. Direct 

transmission takes place by every CH to transmit  

the information towards the BS. It increases  

the lifetime of the network. LEACH method is based 

on a cumulative procedure that combines the actual 

information into a less significant amount of data 

that transmit only significant information to every 

sensor nodes in the cluster. LEACH partitions  

the a system into numerous cluster of sensor nodes, 

that are created by using local synchronization and 

direct not simply to decrease the quantity of 

information that are forwarded to the BS, as well as 

to create routing and information broadcasting much 

scalable and vigorous. LEACH uses a random 

revolution for CH position to provide an opportunity 

to every sensor nodes to perform as CH to keep 

away from the battery reduction of a sensor node.  

In LEACH rounds are split into two segments, 

1. An association segment to categorize  

the sensor network into clusters, CH announcement, 

and broadcast list establishment. 

2. A secure segment for information 

aggregation, information compression, and 

broadcast to the BS.  

LEACH is absolutely disseminated and needs 

no comprehensive understanding of network.  

It decreases energy utilization by (a) reducing  

the transmission expenditure among sensors and 

CHs, (b) revolving off non CH nodes as probable 

Wang  et al. (2014). LEACH has direct broadcast 

among the CH and the BS by using single hop 

routing transmission between every node. As  

a result, it is not appropriate to networks which are 

organized in huge environment. Although LEACH 

assist the sensor nodes surrounded by their cluster 

disperse their energy gradually, the CHs exploits  

a superior quantity of energy which are situated 

beyond the BS. Moreover, LEACH clustering 

concludes a restricted number of iterations, but do 

not guarantee excellent CH allocation is made and 

believe identical energy utilization for CH Parmar  

et al. (2015). 
 

Power-Efficient Gathering in Sensor Information 

Systems (PEGASIS):  

PEGASIS is an expansion of the LEACH 

method, which structures chains as of sensor nodes 

so that every sensor node broadcast and obtain 

information from a nearby node and simply single 

senor node is preferred from the series to broadcast 

to the BS. The information is collected and 

transfered from one node to other sensor node, 

combined and ultimately forwards to the BS.  

The series creation is achieved in a greedy 

technique. LEACH, PEGASIS keep away from 

cluster creation and uses only single node in a series 

to broadcast to the BS without using several sensor 

nodes. A sensor node broadcast to its nearby nodes 

in the data synthesis stage instead of transferring 

straightforwardly to its CH as in LEACH. In 

PEGASIS routing procedure takes place at  

the creation stage imagines that every sensor nodes 

contain overall information regarding the network, 

mostly, the situation of the sensor nodes, moreover 

it uses a greedy method. While a sensor node 

eliminate from the cluster due to energy utilization, 

the series is created by means of the greedy method 

by avoiding the failed sensor node. In every cycle, 
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an arbitrarily elected sensor node from the series 

force to broadcast the collected information to  

the BS thus decreases the cycling energy expenses 

when evaluated to LEACH Lakshmanarao and 

Vamsikrishna (2016).  

 

Hybrid, Energy-Efficient Distributed Clustering 

(HEED): 

HEED enlarges the fundamental method of 

LEACH by means of remaining energy and node 

quantity as factors for cluster to attain energy 

harmonizing. It functions in multi jump networks, 

by means of an adaptive broadcast authority in inter-

clustering transmission. HEED was focused through 

four major objectives specifically (i) extend network 

duration by allocating energy utilization, (ii) 

concluding the clustering procedure within a regular 

number of iterations, (iii) decreasing control 

transparency, and (iv) constructing well 

disseminated CHs. In HEED, the projected method 

occasionally chooses CHs to an arrangement of two 

clustering factors. The most important factor is their 

remaining energy of every sensor node and  

the resulting factor is the intra-cluster transmission 

cost of node quantity. The primary factor is used to 

possibility choose a primary set of CHs whereas  

the secondary factor is used for contravention straps. 

The HEED procedure develops network duration 

more than LEACH method since LEACH arbitrarily 

chooses CHs, which might occur more rapidly loss 

of several sensor nodes. The ultimate CHs chosen in 

HEED are well disseminated along the network as 

well as the transmission rate is diminished. On  

the other hand, the cluster assortment deals among 

only a separation of factors, which are able to 

perhaps impress limitation on the method. These 

techniques are suitable for extending the network 

duration Bahadorani and Jamali (2015). 

 
Threshold Sensitive Energy Efficient Sensor 

Network Protocol (TEEN): 

TEEN is a hierarchical clustering algorithm, 

which gathers sensor nodes into clusters through 

every nodes directed by a CH. The sensor nodes 

surrounded by a cluster transmit their gathered 

information to their CH. The CH transmits 

cumulated information to superior stage CH until 

the information arrives at the BS. Accordingly,  

the sensor network construction in TEEN is related 

on a hierarchical combination where nearer nodes 

shapes the clusters and this procedure go away for 

the next stage until it arrives to the BS. TEEN is 

valuable for purpose wherever the clients can 

manage an exchange among energy effectiveness, 

information precision, and reaction instant 

dynamically. TEEN uses a facts centric technique 

with hierarchical method. Significant properties of 

TEEN contain its appropriateness for instance 

significant sensing purpose. In addition, information 

broadcast utilizes more power than information 

gathering, so the power utilization in this design is  

a lesser amount than the proactive networks. 

Though, TEEN is not appropriate for sensing 

purpose wherever cyclic reports are required since 

the client could not obtain any information when 

threshold level are not attained Parmar et al. (2015). 

 

Adaptive Periodic Threshold Sensitive Energy 

Efficient Sensor Network Protocol (APTEEN): 

 APTEEN is an enhancement to TEEN to 

conquer its inadequacy and plans at both capturing 

cyclic information gathering LEACH and 

countering to time significant proceedings TEEN. 

Hence, APTEEN is a hybrid clustering related 

routing protocol which permits the sensor nodes to 

transmit their collected information occasionally 

and counter to every unexpected alteration in  

the rate of the gathered quality by reporting  

the equivalent standards to their CHs.  

The construction of APTEEN is identical as in 

TEEN that uses the idea hierarchical clustering for 

power capable transmission among source sensor 

nodes and the BS. APTEEN ropes three special 

query styles namely (i) chronological query, to 

investigate previous information standards, (ii) 

individual instance query, to obtain a print 

inspection of the network; and (iii) constant queries, 

to observe an incident for a time period. APTEEN 

guarantees slight power utilization and a better 

quantity of sensor nodes active Parmar et al. (2015). 

 

Energy Efficient Homogenous Clustering 

Algorithm for Wireless Sensor Networks 

(EEHCN): 

EEHCN is a uniform clustering method for 

WSN that accumulates energy and extends network 

duration. The duration of the network is improved 

by guarantees a uniform allocation of sensor nodes 

in the clusters. A fresh CH is elected on the factor of 

the remaining energy of previous CHs, suppress 

rate, and nearby jump remoteness of the sensor 

node. The uniform method constructs confident that 

all sensor node is also a CH or individual senor  

node of the cluster component in the WSN. In  

the EEHCN method the cluster components are 

equally circulated, and consequently, the duration of 

the network is improved. Additional in the EEHCN 

method, only CHs transmit cluster arrangement 

information and not the sensor nodes. Therefore, it 

extends the lifetime of the sensor networks.  

The importance of this method is to enhance  

the duration of the sensor network by guarantees  

a uniform allocation of sensor nodes in the clusters 
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as a result there is less amount of information 

broadcast transparency on a CH Singh et al. (2010). 

 

Virtual Grid Architecture routing (VGA): 

VGAis an energy resourceful routing 

prototype that exploits information gathering and 

network dispensation to extend the sensor network 

duration. Due to the sensor node motionless and 

enormously little mobility in several purposes in 

WSNs, a sensible prototype is to organize sensor 

nodes in a permanent topology. A collection of 

sensor nodes is clusters, since an most auspiciously 

elected sensor node perform as CH which achieve 

the information gathering, whereas a separation of 

these CHs are used to achieve overall information 

gathering. Purpose of an appropriate choice of 

overall collection positions, called Master Gathering 

nodes (MG). Accepted form tessellation useful to 

the sensor network region. In every sector, a CH is 

elected for information gathering. A separation of 

that CH, called MG, is most positively chosen to do 

overall information gathering. Two clarifications 

policy are designed for the routing with information 

gathering problem are offered in a procedure  

by means of an Integer Linear Program creation and 

numerous of most favorable, but effortless and 

resourceful, estimated techniques, specifically, 

genetic techniques related on heuristic, a k-mean 

heuristic, and a insatiable related heuristic. In 

additional resourceful heuristic, entitle Clustering 

Based Gathering Heuristic was too projected to 

diminish energy utilization in the sensor network, 

and consequently extend lifetime of the sensor 

network. The purpose of every method is to choose 

a number of MGs not in the CHs to extend lifetime 

of the sensor network. 
 

Hierarchical Power aware Routing (HPAR): 

In HPAR paradigm partition the network into 

collection of sensor nodes. Each collection of  

sensor nodes in geographic nearness is clustered 

collectively as a sector and every sector is treated as 

individual. To achieve routing, every sector is 

permitted to make a decision how it transfers routing 

information hierarchically to other sectors such as 

extends the lifetime of the sensor node. Information 

is transmitted along the route that has the greatest to 

smallest amount of the remaining energy that is 

called as max-min route. The sensor nodes in  

a sector separately shortest restricted routing and 

contributes in calculating the sectors energy level. 

Every broadcast is routed diagonally to the sectors 

by means of information regarding the sector energy 

approximation. Various methods similar to Dijkstra 

algorithm, sector related routing schemes are 

anticipated to achieve the assignment of routing 

diagonally a particular sensor node Sujee et al. 

(2015). 

 

Mobility based Approaches 

Mobility Aware Routing (MAR): 

MAR is a hierarchal situational related routing 

method in that the network region is split into  

a geographic framework, and CHs are elected by 

means of sensor nodes mobility as a factor. Mobility 

feature refers to the sensor nodes moving from one 

sector to another sector. Consequently, throughout 

the CH selection procedure, a sensor node contains 

the less mobility feature is elected as a CH. This gets 

better connectivity of the CH with the attached 

sensor nodes. On the other hand, the most important 

problem with this method is that it does not think 

about the node power in the CH choosing procedure 

so, it is not an energy sensitive routing method. 

Furthermore, it does not contain position 

information of the sensor nodes, which 

consequences as a raise in the information drop.  

In addition, it too deserves information drop 

throughout the inter cluster transmission, as the CHs 

go away from the broadcasting range Suman et al. 

(2012). 
 

Geographic Robust Clustering (GRC): 

GRC is an energy responsive method that uses 

position information while selecting the CHs.  

In addition, it utilizes a healing policy for dropping 

information in the inter cluster transmission period. 

In the CH choosing stage, a sensor node is chosen 

as a CH to be at the core or nearer to the core, and 

has greater remaining energy. Every node evaluates 

the power on the source of its remaining energy.  

The CHs are chosen by using this system provides 

three functions. 

1. CH is positioned at the core or nearer to the 

core of a sector includes broadcasting range. As  

a result, range of each sector supplies enhanced 

coverage for mobile sensor nodes in the intra group 

transmission stage. 
2. In inter cluster transmission, a CH may 

acquire a reduced amount of information loss, since 

it has more possible that the CHs are within  

the broadcasting region of every other CH. 
3. If the CHs are not within broadcasting 

region of every other CH, healing policy can be 

useful to keep away from dropping information. 
After choosing the CHs, ordinary mobile 

sensor nodes forwards messages to their own CHs, 

tracks by inter cluster transmission stage. Healing 

policy is used in inter cluster transmission to 

diminish dropping information Shahzad et al. 

(2014). 
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Mobility Aware Low energy adaptive clustering 

hierarchy (M-LEACH): 

M-LEACH initiates a power resourceful 

clustering method which includes characteristics of 

the LEACH prototype. As LEACH, a clustering 

related gathering that diminishes energy distribution 

in mobile sensor arrangements. LEACH beats 

established by means of adaptive groups and 

revolving CHs, authorizing the power provisions of 

the structure to be disseminated surrounded by  

the entire group contains sensor nodes. LEACH has 

a level in information gathering to diminish  

the quantity of information that have to be broadcast 

to the BS. LEACH makes use of a CDMA/TDMA, 

MAC to diminish among cluster and intra  

group arresting. LEACH helps in sustaining 

resourceful sensor nodes in addition to reducing  

the consumption of the network resources in each 

cycle. LEACH-Centralized (LEACH-C) principle is 

similar to LEACH in function sideways as of group 

agreement. In LEACH-C CH choice is made at BS. 

The projected gathering is M-LEACH anywhere 

elements in the CH has adaptability, component 

center among one cycle, existing remaining energy 

and the amount of sensor nodes per group is 

measured and that are integrated M-LEACH. To 

support the sketch of cluster estimate, they contain 

a little assumption. Which are, every mobile sensor 

nodes are homogenous in substantial aspects, every 

mobile sensor nodes has mobility and BS is 

motionless. The amount of information exchanged 

to the BS and the quantity of energy present in 

sensor nodes Nabil et al. (2017). 

 

Joint Mobility and Routing Protocol (JMRP): 

JMRP is sensor system by means of  

a stationary BS undergoes rigorous difficulties, 

called power sink hole trouble, anywhere the sensor 

nodes situated in the region of the stationary BS are 

used for broadcasting information to the BS with 

other sensor nodes. Accordingly, those mobile 

sensor nodes close to the BS diminish their energy 

more rapidly, as a result that sensor nodes vanish 

from the network. This failure continues yet  

the stationary BS is situated at its most favorable 

location equivalent to the core of the mobile sensor 

region. To deal with this drawback, a mobile BS for 

gathering the sensed information from source 

mobile sensors was optional. In such case,  

the sensor nodes adjacent the BS revolutionize over 

an instance, by giving the possibility to every sensor 

nodes in the mobile sensor network to relay  

the information to the mobile BS and therefore 

equalizing the information routing on every sensor 

nodes. According to the shortest path routing policy, 

the normal load of information routing is condensed  

 

as the route of the BS mobility broadcasting to 

concentric regions assume mobile sensor region is  

a circle. In particular, the most favorable mobility 

policy of the BS is a symmetric policy in which  

the route of the BS is the margin of the mobile 

network. The route with a radius equivalent to  

the radius of the mobile sensor region enlarges  

the remoteness from the BS to the core of the mobile 

network that is characterizes as hot spot Shio et al. 

(2010). 

 

Mobility Based Clustering Protocol (MBC): 
MBC is Mobility related clustering strategy to 

advance the efficiency of MWSNs. The evolution of 

MBC contains association stage and a stable 

condition stage in every cycle. In the setup stage,  

a CH is selected from the mobile sensor nodes itself 

as CH according to its outstanding energy and 

mobility of the node. In addition, the MBC approach 

reflects on the connection instance in the creation 

procedure of clusters to construct more trustworthy 

path depends on the immovability or accessibility of 

every connection among Master Gathering node and 

CH node. Though in the stable condition stage, 

information of the mobile sensor nodes are 

transmitted to BS through intra group and inter 

group broadcast in every cycle. MBC offers an 

improved routine in mobility related situation, 

except it fails to improve significant node incidence 

problem, which may occurs connection breakage, 

information dropping, and reducing the energy 

consumption of the network Deng et al. (2011). 
 

Enhanced Cluster Based Routing Protocol 

(ECBR): 
ECBR strategy has been established 

particularly for the MWSN. ECBR MWSN is 

related on the identical attitude of its ancestor of 

cluster related routing prototype formobile sensor 

nodes and LEACH-Mobile. ECBR primarily 

contains of five segments. They are initialization 

segment, cluster configuration segment, CHs 

election segment, information broadcasting 

segment, and recollection and redirection finding 

segment. It is intended for improving the network 

lifetime of MWSNs by harmonizing the utilization 

of power in the mobile sensor nodes. It elects the 

mobile sensor nodes with extreme more outstanding 

energy, a smaller amount mobility feature, and less 

remoteness among BS and CHs. The consequences 

evidently illustrate that the ECBR clustering scheme 

has improved energy resourceful and consequently 

successful in extended lifetime of the mobile nodes 

and network when contrast to LEACH-Mobile 

Anitha and Kamalakkannan (2013).  
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Data Mobile Ubiquitous LAN Extensions 

(MULES) Based Protocol: 

Data MULE introduced to deal with  

the necessity of assuring cost proficient connectivity 

in a meager network as dropping the energy 

utilization of the mobile sensors. It is a three layer 

design including mobile units, called MULE.  

The base level layer includes stationary mobile 

wireless sensors which are liable for sensing  

the surroundings. The peak level layer consists of 

WAN associated devices and BS for evaluating  

the sensed information. These BSs broadcast with  

a central information depot allowing them to 

harmonize the collected information, recognize 

surplus information, and accept the reception of  

the information sent by the MULEs for trustworthy 

information broadcast. The center level layer has 

mobile units MULEs that travel in the mobile sensor 

region and gather sensed information from  

the resourceful sensor nodes while in proximity 

distribute them to the BSs within the range.  

The MULE construction assists the sensor nodes to 

accumulate their power as achievable and as a result 

expands their lifetime in network. Because  

the sensor nodes straightforwardly broadcast with 

the MULEs throughout shorter range pathways, 

they diminish their power gradually and regularly. 

As well as, the MULE construction has slight 

transportation expenditure. Of the straightforwardly 

broadcast among the resourceful sensor nodes and 

the MULES, it avoids routing overhead that drains 

the power of the mobile sensor nodes. MULE 

construction is error liberal and extremely tough and 

scalable. On the other hand, if MULE fails, it 

resolve humiliates the performance of a meager 

network for diminishing its information 

achievement speed and raising its latency. For 

instance significant purposes, the MULE 

construction may establish an unwanted interruption 

in coverage the sensed information of  

the resourceful sensor nodes and not realistic. Other 

way to resolve this difficulty is to furnish  

the MULEs with constantly on connection so that it 

can act as mobile BS Shio et al. (2010). 

 

Scalable Energy Efficient Asynchronous 

Dissemination (SEAD): 

SEAD is individually systematizing prototype, 

which is projected to exchange among diminishing 

the transmission interruption to a mobile BS  

and power savings. SEAD believes information 

propagation in which a resourceful sensor node 

broadcast its sensed information to numerous 

mobile sensor nodes and has three core mechanism 

specifically propagation tree (p-tree) creation, 

information propagation, and retaining connection 

to mobile sensor nodes. It supposes that the sensor 

nodes are responsive of their individual geographic 

sensor positions. Each resourceful sensor constructs 

its information propagation tree rooted by 

individually and all the propagation trees for every 

the resourceful sensor nodes are created 

independently. SEAD can be observed as and 

superimpose network that assembled on peak of  

a location responsive routing methods Bahadorani 

and Jamali (2015). 

 

Dynamic Proxy Tree Based Data Dissemination 

(DPTDD): 

A DPTDD structure is projected for preserving 

a tree joining a resourceful sensor node to multiple 

nodes which are involved in the source mobile node. 

This assists the resourceful sensor node to broadcast 

its information straightforwardly to those mobile 

nodes. In this prototype, a system is collection of 

motionless sensor nodes, numerous mobile nodes 

and mobile BS. The sensor nodes are used to 

identify and incessantly observe various mobile 

objects, whereas the mobile BSs are used to 

accumulate information from exact sensor nodes, 

called resourceful nodes,which could identify the 

goal and occasionally generate distinguish 

information or cumulative distinguish information 

from a compartment of sensor nodes. Due to 

mobility of sensor node, a resource may transforms 

a fresh sensor node nearer to the goal may develop 

into a resourceful node. Every source node is 

characterized by a motionless source deputy node 

and every BS is characterized by a motionless BS 

deputy. The source node and BS deputies are 

provisional in the sense the modify because  

the source sensor nodes transforms and the BS be in 

motion A source determinations a fresh source 

deputy just while the remoteness among the source 

and the present deputy goes beyond a certain level. 

As well, BS determinations a fresh BS deputy just 

while the remoteness among the BS and the present 

deputy goes beyond a certain level. The creations of 

such deputies diminish the expenditure of 

broadcasting information and requesting 

information from the source sensor node and BS 

deputies Simran and Sonam (2017). 
 

Energy Efficient and Reliable Routing (E2R2): 

E2R2 primarily securities a MWSNs from 

attacks expressing the multi jump routing, 

particularly related on shoplifting during repeat 

routing information. This prototype does not 

concentrate on the denial of service DoS assails, 

wherever an aggressor is determined to influence 

the network by means of its resource. For this 

incident, E2R2 do not concentrate on the DoS assails 

of jamming network by retransmitting various 

packets or physically jamming the system. E2R2 
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endeavors to reach the subsequent attractive 

features, High information delivery rate, Energy 

effectiveness, scalability and flexibility. 

Conversely, connection breakage situation is also 

taken into deliberation by E2R2. So, information 

loss, time interruptions occurs due to connection 

breakage be supposed to measure and accomplish 

improved throughput Hiren et al. (2015). 

 

Energy Efficient Secured Cluster Routing for IoT-

MWSN(E2SC IoT-MWSN): 
E2SC IoT-MWSN The most important goal is 

to broaden the duration of the mobile sensor nodes 

in the group. The approach suggests some 

appropriate alternating routes for information 

broadcasting in occurrence of sensor node or 

linkage breakdown in the present route.  

The approach takes concerned of the energy 

effectiveness and the trustworthiness of the path. 

The information is routed in various jumps in order 

to diminish the broadcast energy necessities at the 

sender sensor nodes. Additionally, few mobile 

sensor nodes are smartly planned for resting 

condition. After a period of instance, these nodes 

could carry out state change and another time turns 

into energeticwhen requires. This diminishes 

considerable quantity of energy at the sensor nodes. 

As a result, the life of the sensor nodes gets 

expanded. It uses an intrusion detection system to 

improve the security of sensor nodes and BS. 

 

Setup Phase 

The network field is separated based on sensor 

nodes positioned in the network field. BS is 

responsible for the separation of network field. In  

a cluster it consists of CHs and stupendous CHs 

(SCHs) in network.  Sensor nodes in cluster transmit 

information to the respective CHs, collection is 

completed by CHs and subsequently collected 

information is transmitted to SCHs and then to BS. 

By adding the CH nodes in the broadcasting 

infrastructure, the remoteness among broadcasting 

sensor nodes becomes small and energy utilization 

becomes diminished as evaluated to straight 

broadcast between SCHs and BS. 

 

Cluster Head Selection 

Every sensor node takes a resolution whether 

CH or SCHs not for the previous cycle round. Each 

sensor node selects itself as a CH or SCHs on  

the basis of the preferred proportion of CHs and  

the category of eligible sensor node to become CH 

or SCHs. For example, sensor node n selects an 

arbitrary number between 0 and 1. The sensor node 

determine become CH or SCH if the threshold T(n) 

is larger than a value. Following formula is used for 

the computation of  

T(n)=f(x) 

 =P/(1 −P∗ (c *mod (1/P)))* (Er(Reng(sn,r)/Ieng(n))*Ri((Mrem 

-d(sn))/Mr),  if( sn∈G), 
  0, otherwise 

 

Where 

sn is total number of sensor nodes. 

P is preferred the percentage of CH. 

c is current cycle. 

G is set of sensor nodes eligible to become CH or 

ACH. 

Reng(n, r) indicates the remaining energy of sensor 

node. 

Ieng(n) indicates the initial energy of node. 

Reng and Ieng are the information of the sensor node 

itself. 

Ri is a remoteness dependent regulation factor. 

Er is a parameter of energy regulation and 

Mrem represents the maximum remoteness between 

all nodes. 

D(sn) represents the distance from a node sn to  

the regional center. 

 

Steady-State Phase. 

The transmission algorithm works on the basis 

of three categories {C1, C2 and C3}.  

1. The sensor nodes belong to category C1 

and transmit the gathered information to the CHs 

and CHs achieved aggregation on the gathered 

information and then transmit it to the SCHs and 

then transmit to the BS.  
2. The sensor nodes belong to stage C2 and 

transmit the gathered information directly to 

broadcasting sensor node and after aggregation 

broadcasting sensor node transmits the gathered 

information to the BS. 
3. The sensor nodes belong to stage C3 and 

send the gathered information to CHs after 

aggregation SCHs transmit gathered information to 

broadcasting sensor node and after aggregation 

broadcasting sensor node transmits the gathered 

information to BS. 
 

Heterogeneity based Approaches 

Information Driven Sensor Query (IDSQ): 

IDSQ deals with the dilemma of mixed WSNs 

to take advantage of information achieve and 

diminish recognition latency and power utilization 

for goal achievement and following throughout 

moving sensor nodes requesting and information 

transmitting. To get better tracking exactness and 

diminish recognition latency, broadcasting among 

sensor nodes is essential and devours considerable 

power. Consecutively to preserve energy, just  

a division of sensor nodes involve being energetic 

while remarkable actions to report in various 

components of the network. The preference of  
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a separation of energetic sensor nodes that contains 

the most valuable information is equalized by  

the transmitting rate required among those sensor 

nodes. Valuable information can be required based 

on forecasting space and instance attractive actions 

would take position. In IDSQ method, initial stage 

is to pick a sensor node as chief from the group of 

sensor nodes. This chief will be liable for electing 

most favorable sensor nodes based on various 

information and effective actions Arun and Vijay 

(2015). 

 

Cluster Head Relay Routing (CHR): 

CHR routing prototype utilizes two categories 

of sensor nodes to structure a heterogeneous system 

by means of a single BS: a numerous of low down 

ending sensor nodes, represented by L sensor nodes, 

and a diminutive quantity of dominant high end 

sensor nodes, represented by H sensor nodes. Both 

H and L categories of sensor nodes are motionless 

and informed of their position by means of some 

position techniques. In addition, those Land H 

sensor nodes are regularly and arbitrarily 

disseminated in the sensor tract. The CHR prototype 

separates the varied network into groups of sensor 

nodes, which are being arranged of L sensor nodes 

and direct by an H sensor node. Surrounded by  

a cluster, the L sensor nodes are responsible  

of sensing the information from the situation  

and broadcasting information instigated by 

supplementary L sensor nodes to their CH in a multi 

jump approach. The H sensor nodes are accountable 

for information fusion inside their individual groups 

and transmitting cumulated information initiated 

from other CHs to the BS in a multi jump approach 

by means of CHs. Whereas L sensor nodes use 

restricted information broadcast to their near by 

nodes H sensor nodes inside the same group,  

H sensor nodes achieve extensive range information 

broadcast to other nearby H sensor nodes and the BS 

Brijbhushanand Sakshi (2015). 

 
QoS Based Approaches  

Sequential Assignment Routing (SAR): 

SAR is a primary routing prototype for WSNs 

that establishes the perception of QoS in the routing 

pronouncement. It is a table ambitious multi 

pathway strategy determined to realize energy 

effectiveness and responsibility forbearance. 

Routing pronouncement in SAR is put trust in three 

reasons: power possessions, QoS on every pathway, 

and the precedence altitude of each information.  

The SAR prototype constructs trees rooted at first 

jump nearby nodes of the BS by considering QoS 

factors, power source on every pathway and 

precedence altitude of all information into 

deliberation. By means of produced trees, various 

pathways from BS to sensor nodes are created. 

Single path is elected according to the power 

possessions and QoS on the pathway. Breakdown 

improvement is made by implementing routing  

table steadiness among upward flow and downward 

flow of sensor nodes on every pathway. Some  

local malfunction origins a regular pathway 

reestablishment process in the vicinity. The purpose 

of SAR prototype is to diminish the regular 

subjective QoS factor all over the duration of  

the mobile network. If topology alters because of 

sensor node breakdowns, a pathway reestablishment 

is desirable. While a precautionary determine, an 

interrupted reestablishment of pathways is 

generated by the BS to report for several alterations 

in the mobile network. A handshake method related 

on a restricted pathway reestablishment design 

among nearby sensor nodes is used to recuperate 

from a breakdown. Breakdown recuperation is 

complete by implementing routing chart reliability 

amid upward flow and downward flow of  

sensor nodes on every pathway. Consequences 

demonstrate that SAR suggests with a reduction of 

energy utilization than the lowest energy factor 

method, which spotlights just the energy utilization 

of all information devoid of consider its precedence. 

Even though, this guarantee burden forbearance and 

easy recuperation, the prototype endures from  

the overhead of sustaining the charts and positions 

at every sensor node particularly while the sensor 

nodes is enormous Prabhdeep and Max (2014). 

 

A Stateless Protocol for Real-Time 

Communication in Sensor Networks SPEED: 

SPEED is an additional QoS routing policy for 

energy effectiveness sensor networks that supplies 

flexible end to end assurances. The procedure 

necessitates every sensor node to sustain 

information regarding its nearby nodes and utilizes 

geographic broadcasting to discover the pathways. 

as well as, SPEED endeavors to guarantee a assured 

rapidity for every information in the arrangement so 

that every purpose can approximate the end to  

end interruption for the package by separating  

the remoteness to the BS by the rapidity of  

the information previous to creating the permission. 

Furthermore, SPEED can offer jamming prevention 

while the network has jamming. The routing 

component in SPEED is called Stateless Geographic 

NonDeterministic Transmission (SNGT) and 

facilities by means of four other components at  

the network level. The inspiration replaces method 

gathers information regarding the sensor nodes and 

their position. Interruption evaluation at every 

sensor node is fundamentally prepared by 

manipulative the beyond instance while an ACK is 

acknowledged from a nearby node as an answer to  
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a broadcasted information. By glance on  

the interruption values, SNGT decide on the sensor 

node, which congregates the rapidity constraint.  

If it not succeed, the transmit percentage of the 

sensor node is considered by calculating the miss 

percentage of the nearby nodes of the node which 

cannot offer the preferred rapidity and is nourish to 

the SNGT component. When evaluate to DSR and 

AODV, SPEED achieves enhanced in conditions of 

end to end interruption and miss percentage. 

Additionally, the entire broadcast power reduced 

due to the straightforwardness of the routing 

method, specifically controlled information loss, 

and flat traffic sharing. Such weight harmonizing is 

accomplished during the SNGF method of dissolve 

information into a large transmission region. 

SPEED does not consider additional energy in its 

routing procedure. Consequently, for more sensible 

accepting of SPEED’s power utilization, there is 

necessitate for evaluating it to a routing method that 

is energy sensitive Shivani et al. (2015). 

 

Comparison Techniques OfRouting Protocols 

A complete arrangement of the consideration 

in routing protocols related on special decisive 

factors is specified. Table 1 illustrates an evaluation 

among routing approaches for IoT based mobile 

wireless sensor networks based on energy 

utilization, data aggregation, scalability,  

information delivery and mobility. 

 

Table 1. Comparison of Routing Protocols for IoT based Mobile Wireless Sensor Networks 

 

Routing 

Protocol 
Classification 

Energy 

Utilization 

Data 

Aggregation 
Scalability 

Information 

Delivery 
Mobility Drawbacks 

GAF Situation Limited No Good Virtual Grid SensorNodes 
Delay is not 

predictable 

GEAR Situation Limited No Limited 
Demand 
Driven 

SensorNodes Hole occurs 

GeRaF Situation Limited Yes Good Time Driven SensorNodes 

Imagine that every 

sensors are awake of 

objective position 

DREAM Situation High Yes Limited Continuously SensorNodes 

Floods the 

information 

scrupulous way 

TBR Situation Limited Yes Good Time Driven SensorNodes 

Source nodeindicates 

the 

route in information 

AFR Situation High No Limited Continuously SensorNodes 

Face routing to pass 

through faces in a 

limited way 

GOAFR Situation High No Good Continuously No 

Always picks the 

nearby 
a node to be next 

node for routing 

GPSR Situation High Yes Limited Event Driven SensorNodes 

Consider the direction 

and velocity of 

anode 

SPAN Situation Limited No Limited Continuously SensorNodes 
Overhead in electing 

Supervisor Node 

DECA 
Non 

Situational 
Limited Yes Limited Time Driven BS Static 

Computed related on 
a weight 

SPIN 
Non 

Situational 
Limited Yes Limited Event Driven SensorNodes 

Distributes the meta 

data 

DEMC 
Non 

Situational 
Limited Yes Limited Time Driven BS Static 

It does not preserve a 

entire nearby nodes 

list 

LEACH Hierarchical Limited Yes Good Time Driven BS Static 
Cannot be used in 

huge range networks 

PEGASIS Hierarchical Limited No Good Time Driven SensorNodes Long delay 

HEED Hierarchical Limited Yes Limited Time Driven SensorNodes 
Unbalanceenergyutili

zation 

TEEN Hierarchical High Yes Good 
Active 

Threshold 
SensorNodes 

Thresholdlevelachievi

ng 

APTEEN Hierarchical High Yes Good 
Active 

Threshold 
SensorNodes 

Sensed data 

periodically 

EEHCN Hierarchical Medium Yes Good Continuously SensorNodes 
Adjacent jump 

remoteness of the node 

VGA Hierarchical Limited Yes Limited Time Driven SensorNodes 
CH is elected for local 

aggregation 
HPAR Hierarchical Medium Yes Good Time Driven SensorNodes Maintaining global data 
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Results and Discussion 

The simulations are carried out in ns2. In Table 2 

illustrates the simulation constraints which are used 

for simulations.  

Figure 2 shows the duration of network  

with respect to dissimilar node concentration.  

The duration of network can be defined as a round, 

in which the initial sensor node expires, or  

the amount of lifeless senor nodes achieves a pre-

defined proportion, or the amount of lifeless senor 

nodes achieves a stage where the routing to  

the target node is not achievable. Though, research 

by means of the clustering related approaches, in 

which the power is regularly scattered during  

the mobile network, the primary development for 

the duration of the network. 

Figure 3 shows about information deliverance 

ratio by means of reverence to dissimilar amount of 

sensor nodes encompass velocity of 5 meter/second. 

The outcome demonstrates that EESCR routing 

approach accomplish high information deliverance  

ratio evaluated with other approaches. The reason 

for high information deliverance ratio the approach 

is that utilize recovery policy throughout  

the broadcasting stage. In addition, recovery policy 

of GRC creates enhanced use of position details 

throughout the CH election. As a result,  

the information loss throughout the broadcasting 

stage is decreased, that leads to improved 

information deliverance ratio. Consequently,  

a procedure with recovery policy could supply 

similar information deliverance ratio. 

 

 

Routing 

Protocol 
Classification 

Energy 

Utilization 

Data 

Aggregation 
Scalability 

Information 

Delivery 
Mobility Drawbacks 

MAR Mobility High No Good 
Inter Cluster 

Transmission 
SensorNodes 

It do not consider 

node energy 

GRC Mobility Limited Yes Good 
Inter Cluster 
Transmission 

SensorNodes 
Every node calculates 

the weight 

M-

LEACH 
Mobility Limited Yes Limited Time Driven BS Static 

Presume that CHs are 

motionless 

JMRP Mobility Limited No Good Event Driven BS Static 

Using shortest path 

routing balancing the 

load 

MBC Mobility Medium Yes Good 
Monitoring 

and Tracking 
SensorNodes 

Fail to address the 

significant 

node incidence 

ECBR Mobility Medium Yes Limited 
Monitoring 

and Tracking 
SensorNodes High overhead 

Data 

MULE 
Mobility Limited No Limited Data Mules SensorNodes 

Direct communica-

tion with MULEs 

through short range 

pathway 

SEAD Mobility Limited Yes Good 
Propagation 

Tree 

BS and 

SensorNodes 

Dissemination trees 

for every source 

sensors are created 

individually 

DPTDD Mobility Limited Yes Good DeputyNodes BS 
A stationary source 

proxy is used 

E2R2 Mobility Limited Yes Good DeputyNodes 

Bs 

andSensorNod

es 

Less Security 

IDSQ Heterogeneity Limited Yes Good Time Driven SensorNodes 
Subset of sensors 

need to be active 

CHR Heterogeneity Limited Yes Good 
Monitoring 

and Tracking 
SensorNodes 

It uses a numerous of 

low level sensors 

SAR QoS Limited Yes Good Time Driven No 
Precedence level of 

every Information 

SPEED QoS High No Good Threshold No 

Certain speed for 

every 

Information 

 

Table2. Simulation Parameters 
 

Type Parameter Value 

Network 

Region 

Sensor node energy at 

startup 

Node deployment 

Number of sectors 

1000×1000 

3 J/battery 

Arbitrary 

16 

Application 

Information size 

Transmitting Information 

size 

Information header size 

100 bytes 

25 bytes 

25 bytes 
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Conclusion 

In this survey paper a presentation assessment of 

routing approaches for IoT-MWSN is dealt with. 

Throughout general simulations and investigation 

for E2SC IoT-MWSN approach for delivery ratio 

and duration of network, conclude that IoT-MWSN 

entails a revitalization policy throughout inter 

cluster broadcasting, since through high motion the 

CHs goes away from the broadcasting range of 

every other nodes. Furthermore, includes purpose of 

demanding to expand the duration of the IoT-

MWSN, whereas not negotiation information 

delivery. In general, the routing procedures are 

classified on the network construction into several 

sorts situational related,non situational, hierarchical, 

mobility, heterogeneity and QoS based routing 

approaches. Approaches are highlighted among 

energy utilization and transmission overhead. As  

a result, E2SC IoT-MWSN approach possibly will 

improve the network lifetime and delivery ratio of 

IoT-MWSN. In future implementation takes place 

for other parameters such as security, delay, 

coverage and node expiring. 
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