
INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (IJSPR)                                           ISSN: 2349-4689 
Issue 164, Volume 64, Number 01, October 2019 
 

www.ijspr.com                                                                                                                                                                                         IJSPR | 5 

The Hybrid Routing using PEGASIS and LEACH 
Abhishek Soni1, Asst. Prof. Sandeep Moga2 

1M. Tech. Scholar, 2Research Guide 
Department of Computer Science and Engineering, OIST, Bhopal 

Abstract - Expert design and application of wireless sensor 
networks have changed  into a hot zone of research lately, because 
of the gigantic limit of sensor networks to empower applications 
interfacing the physical world with the virtual world. Since the 
sensor nodes are battery powered having constrained energy limit, 
energy is a major test for the system designers in hostile 
environments. For instance, in a war zone, it is relatively difficult 
to get to the sensors and energize their batteries. Likewise, when 
the energy of a sensor achieves a specific limit, it might wind up 
defective and will be unable to work appropriately, which can 
majorly affect the system execution. The basic fundamental to 
reduce the energy consumption of the particular sensor network is 
to optimize the collection pattern of information from the nodes to 
base station or server. The energy aware wireless sensor networks 
are the need of today's wireless generation of information 
communication. The conservation of energy is also important due 
to all the wireless network nodes are battery sourced. The battery 
has the restricted source of power and this drawback is likewise 
inspiration to develop productive routing framework. This work 
have proposed modified routing algorithm hybrid routing of 
PEGASIS and LEACH and streamline the example of CH 
election probability. The simulation has been done for 2000 
rounds and the network live longer more than 2000 rounds. 

Keywords - Hybrid Routing, Energy Efficient, PEGASIS, 
LEACH, Wireless Networks, Routing Protocols. 

I. INTRODUCTION 

Wireless sensor networks have their own particular novel 
attributes which make new difficulties for the outline of 
routing protocols for these networks. To begin with, sensors 
are extremely constrained in transmission control, 
computational limits, stockpiling limit and the vast majority 
of all, in energy. Hence, the working and networking 
protocol must be kept considerably less complex when 
contrasted with other impromptu networks. Second, because 
of the large number of utilization situations for WSN, it is 
improbable that there will be a one-thing-fits-all answer for 
these conceivably altogether different potential outcomes. 
The plan of a sensor network directing protocol changes with 
application prerequisites. For instance, the testing issue of 
low-idleness accuracy strategic observation is unique in 
relation to that required for an occasional climate checking 
assignment. Thirdly, information traffic in WSN has huge 
repetition since information is most likely gathered by 
numerous sensors in view of a typical wonder. Such excess 
should be misused by the steering protocols to enhance 

energy and bandwidth usage. Fourth, in huge numbers of the 
underlying application situations, most nodes in WSN were 
for the most part stationary after organization. Be that as it 
may, in late improvement, sensor nodes are progressively 
permitted to move and change their area to screen mobile 
occasions, which brings about eccentric and incessant 
topological changes. 

Due to such extraordinary attributes, numerous new 
protocols have been proposed to take care of the directing 
issues in WSN. These directing systems have thought about 
the natural components of WSN, alongside the application 
and design necessities. To limit energy utilization, directing 
strategies proposed in the writing for WSN utilize some 
notable impromptu steering strategies, and, strategies unique 
to WSN, for example, information collection and in-network 
preparing, bunching, distinctive node part task and 
information driven techniques. 

 

Figure: 1.1 Clusters in WSN. 

The significant preferred standpoint of WSN is the capacity 
to send it in a specially appointed way [3], as sorting out 
these nodes into gatherings pre-arrangement is not doable. 
Thus, a lot of research has been driven into strategies for 
making these various leveled structures (or clusters). A 
clustering arrangement parcels the sensor nodes in a WSN 
into different virtual social events, according to some 
arrangement of rules. In a gathering structure, sensor nodes 
may be doled out a substitute status or limit, for instance, 
bunch head or clustering part. Figure 1.1 illustrated, the 
architecture of a generic WSN, and analyzed how clustering 
is an essential part of the organizational structure. 
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1. Sensor Nodes:  

Sensor nodes are the building blocks of a WSN. They can 
accept distinctive parts in a WSN, for instance, clear 
recognizing, data taking care of, data stockpiling and 
controlling. 

2. Clusters:  

Clusters are the organizational unit of WSNs. The thick way 
of WSNs obliges them to be separated into clusters to 
rearrange undertakings, for example, routing. 

3. Cluster heads:  

CH is the organizational pioneer of a cluster. It sorts out the 
exercises in a group. The exercises incorporate information 
collection, dispersion, sorting out the communication 
timetable of the cluster, and so forth. 

4. Base Station:  

The base station is basically situated a long way from the 
network. It gives the communication connect between the 
WSN and the end-client. 

5. End User:  

The information received from sensor network can be 
utilized for an extensive variety of utilizations. A specific 
application can make utilization of the network information 
over the web, utilizing a PDA, or even a PC. In a questioned 
sensor network, inquiries are produced by the end client. 

II. LEACH ALGORITHM 

Suggested a new adaptive clustering algorithm using 
distributed algorithm for the nodes that organize themselves 
into clusters shown in figure (2.1). The main concept of 
LEACH is to make clusters of sensor nodes in view of the 
quality of the received signals and utilize the CHs as 
switches to the base station. Since information 
communication to the base station is the essential wellspring 
of the energy utilization, the parts of the CHs turn among the 
sensor nodes. This thought treats the issue of the present of 
the CH amid the network lifetime. The operation of LEACH 
is partitioned into rounds in which each round contains two 
stagesfirst is setup stage and second is steady stage. 

Clusters-Head Selection 

The working of LEACH is separated into rounds, where each 
round begins with a setup arrange, when the clusters are dealt 
with, trailed by a reliable state organize, when data trades to 
the base station happen. Keeping in mind the end goal to 
limit overhead, the enduring state stage is for some time 
contrasted with the set-up stage. 

• Advertisement Phase 

Initially, at the point when clusters are being made, every 
node chooses whether or not to end up noticeably a cluster-
set out toward the current round. This choice depends on the 
proposed rate of CHs for the network (decided from the 
earlier) and the quantity of times the node has been a cluster-
head up until this point. This choice is made by the node n 
picking an arbitrary number in the vicinity of 0 and 1. 

• Cluster Setup Phase 

After every node has chosen to which cluster it has a place, it 
must advise the cluster-head node that it will be an individual 
from the cluster. Every node transmits this data back to the 
cluster-head again utilizing a CSMA MAC protocol. Amid 
this stage, all cluster-head nodes must keep their receivers 
on. 

• Schedule Creation 

The cluster-head node gets every one of the messages for 
nodes that might want to be incorporated into the cluster. In 
light of the quantity of nodes in the cluster, the CH node 
makes a TDMA plan telling every node when it can transmit. 
This timetable is broadcast back to the nodes in the cluster. 

• Data Transmission 

Once the clusters are made and the TDMA calendar is 
settled, information transmission can start. Accepting nodes 
dependably have information to send, they send it amid their 
assigned transmission time to the CH. This transmission 
utilizes an insignificant measure of energy (picked in light of 
the received quality of the cluster-head ad). The radio of each 
non-cluster-head node can be killed until the node's 
apportioned transmission time, subsequently limiting energy 
dispersal in these nodes. The cluster-head node must keep its 
receiver on to get every one of the information from the 
nodes in the cluster. At the point when every one of the 
information has been received, the CH node performs signal 
preparing capacities to pack the information into a solitary 
signal. For instance, if the information are sound or seismic 
signals, the cluster-head node can bar frame the individual 
signals to produce a composite signal. This composite signal 
is sent to the base station. Since the base station is far away, 
this is a high-vitality transmission. This is the persisting state 
activity of LEACH networks. After a specific time, which is 
resolved from the earlier, the following round starts with 
every node deciding whether it ought to be a cluster-set out 
toward this round and publicizing this data. 
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Operations of LEACH 

LEACH embraces a hierarchical and versatile way to deal 
with sort out the network into an arrangement of clusters, 
overseen by chose CHs. The CH carries out various errands, 
for example, occasional gathering of information from the 
individuals from the cluster, total of information to evacuate 
repetition among corresponded esteems, transmission of the 
amassed information specifically to the base station through 
a solitary jump technique, creation and ad of a TDMA plan. 
In the calendar made by the CH, every node of the cluster is 
alloted an availability that can be utilized by non-CH nodes 
for transmission. The CHs broadcast the timetable to their 
relating cluster individuals. For decreasing the probability of 
impacts among sensor nodes, LEACH nodes utilize a code 
division various get to (CDMA) based plan for 
communication. The network demonstrate utilized by 
LEACH is portrayed in Figure 3.6. 

 

Figure: 2.1 A Network Model of LEACH. 

The fundamental operation of LEACH comprises of many 
rounds, each round being isolated into two stages. The 
primary stage called the setup stage comprises of three 
stages, 

(i) Cluster-head advertisement, 

(ii) Cluster set-up and 

(iii) Transmission schedule creation. 

The second stage, the steady-state stage, focuses on, 

(i) Data transmission to CHs, 

(ii) Signal processing (data aggregation/fusion) and 

(iii) Delivery to the base station. 

To advance the protocol overhead, the span of the setup 
phase is thought to be moderately shorter than the steady-
state phase. At the beginning of the setup arrange, cluster-
head decision happens. The piece of CH turns among sensor 
nodes, subsequently scattering vitality use similarly finished 
the system nodes. 

The Advantages and Drawbacks of LEACH, the Major 
advantages of LEACH include, it incorporates data 
combination into routing protocol. It is 4-8 times successful 
over direct communication in dragging out the system 
lifetime. 

• It may lead to substantial number of clusters. 

• CHs are un-consistently conveyed in the network. 

• There is least number of data signals at BS received. 

III. POWER-EFFICIENT GATHERING IN SENSOR 
INFORMATION SYSTEMS (PEGASIS) 

Power Efficient Gathering in Sensor Information Systems are 
one like hierarchical routing algorithm which prefer a chain 
based method and a greedy algorithm. The WSN nodes 
arrange themselves to make a sequence. If any node dies in 
duration then the sequence will reformed to skip the dead 
node. A head node or a CH node is allocated and it maintains 
the sending data to the base station/ sink node. The main goal 
of PEGASIS is to receive and transmit data to and from the 
neighbour and take turns being the CH for transmission to 
the Sink Node. 

Stationary Routing: Stationary Routing is distinct like that 
the sensors transmit packets to nearest node in the PEASIS 
protocol which is nearby to the main node. Once packet 
arrives at the main node it is forwarded to the sink or the sink 
node. 

Power-Efficient Gathering for Sensor Information Systems 
(PEGASIS) is a data gathering protocol that assumes that all 
sensor nodes know the topology of the whole network. 
PEGASIS targets to reduce the transmission rounds over the 
entire wireless sensor network, decreases the transmit 
operating cost, reduce the amount of messages that be sent to 
the base station, and to distribute the energy consumption 
equally between all nodes. In PEGASIS a chain of sensor 
nodes is constructed using a greedy algorithm starting from 
the node farthest from the base station. Throughout the data 
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broadcast, nodes collective the information and merely one 
information is forwarded to the after that node. The node that 
is selected as a leader then transmits all the data to the base 
station in a single message. An example of PEGASIS is 
shown in Figure 3.1 below. Data is sent from both split ends 
of the series to the head, which sends all data to the base 
station. PEGASIS achieves its goals: transmission rounds in 
excess of the complete system are short, overhead is 
relatively small, only one message is sent to the BS and 
energy is dispersed quite equally between all nodes, since 
almost all nodes will send and receive exactly one message. 
Disadvantages of PEGASIS include high delay, in large 
sensor networks the chain becomes very long and a large. 

 

Fig. 3.1 PEGASIS Routing Protocol 

IV. PROBLEM STATEMENT 

Introduces that clustering reduces energy consumption in 
Wireless Sensor Network. LEACH was first clustering 
protocol. There are few protocols based on LEACH 
introduces with their advantages and disadvantages in this 
report. Given protocol for homogeneous and also for 
proactive network as well as reactive are explained. Protocol 
used different CH election equation and algorithm in which 
limits number of CHs and increases lifetime of network as 
well as sleep and awake schedule introduce for removing 
energy whole and better stability period as well as different 
power levels introduced for reduces energy consumption and 
decrease the retransmission of packet, collisions and 
interference for other signals. So energy consumption is 
reduced and lifetime increases. In reactive protocol soft 
threshold and hard entry decreases number of rounds of 
transmission. According to simulation results and analysis of 
proposed schemes, say that our proposed protocol performs 

better than LEACH and MODLEACH. Lifetime of reactive 
protocol is much higher than proactive protocol. 

V. PROPOSED METHODOLOGY 

The wireless networks are division of mobile ad-hoc network 
has parcel of difficulties to expand the lifetime of the sensor 
nodes based wireless network to live longer and continue 
speaking with the network. Here we are to work out main 
areas by which a node can live longer and i.e. either 
influence batteries (power source) outfitted with nodes 
having bigger in estimate or the material having bigger 
charges sparing ability yet this approach having restricted 
capacities on the grounds that the bigger battery measure 
make sensor node more bulky which is not achievable 
regardless, and to discovering the material has bigger charge 
storing capacity is likewise difficult task to do. Instead doing 
above things another strategy is to make transfer of data on 
network more effective. For this many routing protocols has 
been given as we discussed in the previously. This work is 
the mix structure of two routing algos primarily LEACH and 
some attribute of it modified to pick up lifetime and taken 
from PEGASIS routing algo. The flow graph of it is shown 
in the figure. 5.1, it demonstrate the gradual run of method 
defined by given hybrid routing. 

The implementation and simulation of proposed work has 
completed on Matlab Simulink Simulation environment. The 
steps of simulation of proposed work are given as follows:- 

(1) Start simulation in Matlab network simulation 
environment. 

(2) Initialize variable of simulation environment in Matlab. 

(3) Generate network model of wireless sensor nodes. 

(4) Check for condition if  i<=number of rounds from 
algorithm. If conditions is found to be true than follow the 
next step else calculate throughput of the network. 

(5) set number of alive nodes alive nodes. 

(6) Check for dead nodes in simulating model. 

(7) Select CH with defined probabilities proposed algorithm . 

(8) Compute consumption of power during data transfer from 
CH to base station. 

(9) Calculate the power consumption during data transfer 
from nodes to CH. 

(10) Check number of  alive nodes for round 

(11) If alive nodes are more than 0 jump to step (4) else 
follow nest step 

(12) Calculate throughput of the network model 
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(13) Compare results and display. 

(14) End Process. 

The primarily and auxiliary CHs are equally disseminated all 
through the network and number of CHs shaped in each 
round is relatively uniform. 

The consistency in number of CHs formed and the multilevel 
approach enable less number of nodes to take part in long 
separation transmission, bringing about less vitality 
utilization in the network and more number of nodes being 
alive till the end of network lifetime. 

 

Figure 5.1 Flow Chart of Proposed Methodology. 

Motivation of Proposed Routing Algorithm 

Part of Algorithm Inspired From LEACH  

a) Initialization of the sensor network - Basic 
structure of wireless sensor network and its 
initialization is taken from the LEACH routing 
protocols which is first success to optimize the 
energy consumption in WSN. 

b) Distributed Cluster formation in network - The 
distribution of sensor nodes is clustered on the rules 
defined by the LEACH routing protocol, and this 
clustering is adaptively changes after each 
transmission round. 

c) Election Mechanism of CHs - During clustering of 
network the cluster data was collected on CH and 
the election mechanism is introduced in LEACH. 
The election mechanism of CH is inspired from 
LEACH and modified with some parameters in 
proposed algorithm to optimize the results. 

Part of Algorithm Inspired From PEGASIS: 

a) Optimal Data Aggregation at CH - Wireless sensor 
network routing protocols are defined by the multi 
hop data routing from source node to base station 
though multiple nodes where PEGASIS says that 
the data get aggregated on subsequent nodes as it 
get nearer to base station. The aggregation energy is 
taken from PEGASIS to make proposed algorithm 
more reliable and efficient. 

b) Management of Different Energies e.g. Transmit, 
Receive and Aggregation Energies - In different 
routing protocols has different aspects to consider to 
make data collection from sensor nodes to the base 
station. In PEGASIS energies were specially 
discussed and used to design routing. 

c) Multi-Hop Layout of the Transmission from node 
to base station - In the routing protocols prior 
PEGASIS has single or dual hop mechanism to send 
data from source node to base station. 

VI. SIMULATION OUTCOMES 

The proposed protocol has been simulated on Matlab with 
the random network. Figure demonstrates the substantial 
energy savings achieved utilizing LEACH for a large portion 
of the parameter space. In addition to decreasing vitality 
scattering, LEACH effectively conveys vitality utilization 
among the nodes in the system with the end goal that the 
nodes kick the bucket randomly and at basically a similar 
rate. While these simulation don't represent the setup time to 

Start
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i <= Number of Rounds

Set alive Nodes

Check for Dead Nodes

Select cluster head with 
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arrange the dynamic clusters (nor do they represent any vital 
routing start-up expenses or updates as nodes pass on), they 
give a decent first request estimate of the lifetime 
augmentation can accomplish utilizing LEACH. 

Figure 5.1 shows the lifetime comparison of Dead Nodes vs 
Number of rounds. The number of dead nodes are plotted on 
Y- axis where as number of rounds are plotted on X- axis for 
hybrid routing of 100 network nodes.In Fig. 6.1 (a) shows 
the network lifetime of proposed work where as Fig. 6.1(b) 
shows the network lifetime of previous work for same 
number of node with a side by side comparison. 

 

(a) 

 

(b) 

Figure: 6.1 Network Life Time: Dead node vs Rounds. 

Table: 6.1 Comparison of Dead Nodes Performance Previous 
and Proposed 

Transmission Previous Work Proposed 

Rounds Work 

0 0 NA 
20 2 NA 
40 8 NA 
60 14 NA 
80 19 NA 
100 20 NA 

 
To examine the performance of proposed research work the 
experiment analysis based on MATLAB simulation has been 
extended to calculate dead node time for more network nodes 
not considered in previous base work.Table: 6.1 shows the 
comparison of dead nodes performance previous and 
proposedand Table 6.2 showaverage energy of nodes vs 
rounds comparison. 

Table: 6.2Average Energy of Nodes vs Rounds  Comparison 

Transmission 
Rounds Previous Work 

Proposed 
Work 

0 0.1 0 
20 0.8 0.8-0.6 
40 0.09 0.8-0.6 
60 0.08 0.8-0.6 
80 0.08-0.07 0.8-0.6 
100 0.08-0.07 0.8-0.6 

 
VII. CONCLUSION  

The wireless networks  should be support longer to remain 
with the network, and from the proposed strategy and its 
simulation investigated that with the lower election 
probability of CH in the hybrid routing will have longer 
network lifetime which is higher than the current procedures. 
During simulation of proposed methodology number of dead 
nodes versus transmission rounds are computed and the same 
for alive nodes and throughput i.e. packets send to base 
station likewise ascertained for various probabilities and 
discovered longer network lifetime (the sensor nodes made 
due to more number of transmission rounds) with better 
throughput. With the examination of other network 
parameters like network area, introductory vitality and so on 
analyst will make out something more strong routing 
protocols which have bring down vitality utilization and 
higher network lifetime. 

VIII. FUTURE SCOPES 

A MATLAB based simulator has chosen to test the 
application and to test the results of proposed work. The 
simulator, though not real, could guarantees very realistic 
results at a minimum cost. Moreover, nowadays, these 
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simulators simulate real networks in very genuine and 
reliable ways, without all the costs of a real network. The 
results extracted from simulation are compared with previous 
base results in terms of network lifetime it is concluded that 
proposed approach outperforms against previous one. In 
future, the work will lead towards overcoming the effects of 
selective forward attack by detecting it and providing 
essential countermeasures. There are lot works to be done in 
the field of WSN for energy saving protocols. 
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